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Growth in international trade among the different groupe
of countries, including the exchange between the industrial
i countries and the developing ones, -has resulted in a continual
iiégéase of maritime shipping. The obvious consequence of this
pfggess'is a constant rise in the aiie of thg wérld merchhpt
£leet expreséed as an increase both in number and tonﬁage, as
w....vwell as peflected in the dynamics of the technological progress
- Yﬁ all spheres of thé naval economy.

The rate of increase in the world merchant fleet and

the maritime shipping was relatively high over theAﬁaBsed de-
cade as it has exceeded the growth.indexes of the world pro-
V. quction and the world G N P. ‘ '

mable 1. Rate of growth of the merchant fleet tonnage
_ and the sea - borne trade in the years 1966-1976
R " ~/ a year proceeding = 100 /

TGrowth 1n TIeet | Rate 6T EFOWLh oF maritime trade

Year ™ "tonnage ! / percentage
1 /percentage/ {"mill,tons of cargo I .« tON = es
T 1966 . 6,8 , 8,2 ' 6,65
1967 654 5,2 . 15,9
. 1968 ' 6,6 7 94 i 15,8
RV ~1969 9’0 9,6: . 11,7
R ATRne1970 T4 10,9 13,6

8,7 , 3,8 10,0
8,5 1,2 11,7
8,0 12,96 17,5
- T,4 4,0 6,4
2,9 . =63 -6,2
8,1 i 1,7 » 9,7

- - =

‘'  Chlculated on the basis: Lloyd Register, Statistical Tables -
wooe=---- BIMCO.-Bulletin, No.VI, 1976, p.3951; Fearnley and Egers Char-
gc¢eripgf0q@ ptd., Review, 1976, p.14. :

"
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. AB. & result of this dynamic growth, the world merchant e
fleet: has reached a tonnage of more “than. 300 million ERT in
1974, and’ in 1977 its size and structure were, as follows.

Table 2. The world merci.ant. fleet according 1o the
~ state of June 1sth 1977 /shipa over 300 BRT/

onnage ; Load R Share of different

T i l ehip types in
. [thous, capacity the world fleet e
| ‘
!

Number and
type of shipe

/thous D2/ 3 number. Ain load -

.ﬂ.—“.‘.‘

——-- —-—-}-——

1., ships total - = L » S :
31870 357043 610527 100 - . 100 | ,190 L
2. Tankers . . _ ST
7099 - . 1722780 1328044 22,3 - 48,4 5T,

3. Ships. for : R R ey

transport

of dry cargo __ | e
24711 - _._ 184265 2822482 - 71,1, Bl 46l3

" Sources’ Shipping Statistic Iearbook 1977, Institute of
R Shipping Economics, Bremen 1977, pp. 5_6‘

The absolute size'of the sea~borne Transport reached 3043
million tons in year 1975, and in 1976 - 3277 million tons1/,
while the structure of the transported cargo ‘has ghown a predo-
minance of bulk freight, both liquid and dry. crude. oil and its
products were the dominating freight, which = jointly constitur
ted in year 1975 - 49%, and in year 1976 - 50.34 % of all ship-
ments in maritime transport :

Table 3. Cargo structure in maritime trans%ort
in years 1965, 1966 and 1975, 197

o o s o o 0 o o o et

lof ehipa tonnage 1 03222-51-----'

. " Perceni“'ﬁare of i T
Year ! Cargo size! pro-1votal lironicoas. cornlother
{ mill.tons ! '/crude/!ceseed "1oil and foxe 'l . { . loargoes
! 1 ! articlesiits pro-1 .l RS R
! ! ! tducte - b 1 ! ]
1965 1638 100 33,1 10,7 44,6 "3 3,6 5,0 37,7
1966 1712 100 34,35 11,0 45,35 8,6 3,45 5,2 37,4
1975 3043 100 41,3 1,7 9,0 9,6 4,2 4,3 32,1
1976 3271 __ 100 43,117 7,17 50 34 8;84 3;7g__4&§_,_§g‘§__

Perived on the basis: Fearnley and Lgers Chartering Go.Ltd.

Review 1976, p.14
Size of freights in ton-miles amounted to. 4n 1975 - 15, 3 bln,».

in 1976 - 16,8 bln.

o e o e e o e o
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Table 3. Cargo structure in maritime transport in years

1965, 9966 and in 1975 and 1976

Year cirgo percentage share of main freights
- '8ize .
/ mln tons/ total oil oil~processed total 4iron coal corn other
/crude/articlas progtt%a ore cargoes

1965 1638 100 33,7 10,7 44.4 9¢3 3.6 5.0 37.7
1966 1772 100 34,35 11,00 45.35  B.6 3.45 5.2 374
1975 3043 100 443 7.7 49.0 9.6 4.2 4.5 32,7
1976 3277 100 4317 717 50.34  8.84 3,72 4.3 32,8

derived on the basis: Fearnley and Egers Chhrtering Co, Ltd.,
Review 1976, p.14.

The structure of demand for specific cargoes and di-
rections of traffic form the shares of particular countries
in the world navigation. The biggest share in turnover
of merchandise transported by the sea is represented by
the group of highly developed countries, moreover this
sha&e iéblower as perfains to loadings than unloadings.

The situation is reversed in the developing countx es,
whose share in loadings considerably exceeds disembarkations.
taking place in their ports. It is a result‘bf‘the economic

role of the Third World countries which Stlll remain the

‘principal exporters of raw materials.to the developed a>untriee,‘

The said raw materials, mainly oil ;'age exported by sea. | <

.....
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pable 4a - Structure of loading in maritime shipping
=777 70 in particular groups of countries in years

1950 - 1975
_!x .!- v B ! H : . . -
Year !horldi ghly developed !  Developing 1. Socialistic
1108~ S countries ! __countries ! countries
ldig§s§ cadings Jworid: Sadings Iworld | loadings T world share
!4m1 ,1/mil tons!share! ! mil tons !share ! mil tons 1 )
R R VA 2 4 T . 1R} R F—————
950 550 215 39,1 308 56,0 21 49
1959 996 349 35,0 597 59,9 50 5,0
1970 2605 812 31,17 - 1628 62,5 - 155 - - 929
1971 2699 821 30,4 1718 63,65 160 5,92
1972 2901 907 31,3 1808 62,3 159 ‘ 5,5
1973 3276 1048 32,0 2061 63,0 167 5,0
1975 3175 1036 32,5 1953 . 61,5 186 5,9
Table 4b - structure of unloadings in meritime shipping
, as regards particular groups of countries
~ " in years 1950 - 1975
Year tiorld un- 1 Higly developed { Developing } " Socialistic )
iloadings i countries . countries 4 - ‘countries
1/mil tons/lunloa= Tworld lunloa~ T world | unloa- T world
“tdings = ! shareldings - 1 ‘share ! dings 1 share
- I /mil tons/} i __1/mil tons! % 1/mil tons/i____# o
1950 549  se0 69,25 154 28,05 1 I
1959 992 751 75,7 220 22,2 21 2.1
1970 2530 2013 79,6, 442 1T+ 75 3,0
1971 2649 2082 18,6 486 18,4 81 3,0
1972 2866 2267 79,1 496 17,4 97 3,4
1973 3238 2553 18,8 574 17,7 - M1 3.4
1974 3256 2562 8,7 590 18,1 104 - 3,2
- 1975 3081 2357 76,5 597  19.4 122 4,0

Despite certain fluctuations of the developing countries share
in the volume of the loadings and anloadings in the world mari-
time shipping, their ghare in the maritime trade turnover have
shown stability in reaching 40 4% of this turnover in the se-
venties.
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Pable 5. Share of particular groups of countries in

the world maritime transport turnover in years 1970-75

Year World transhipments Share of groups of countries in world
/mil tons/ rate of transhipments ercentage/

growth 0 evelope eveloping socialist

countries countries countries
1970 5.13 - 7 100 55,0 ~ 40.5 4.5
1971 5¢35 4.15 100 5443 41,2 4.5
1972 5.77 7.8 100 5545 40,0 4.5
1973 6.51 12.9 100 55. 3 40.4 4.5
1974  6.57 0.9 100 ~ '55.3  40.3 4.4
1975 6.25 -4.8 100 . . 54425  40.8 4.95

sources Statistik der. Seeverknerswirtschaft August1977,
NO. » ppt 167"1680 T

Suca & high share of the developing countries in the
world sea-borne trade turrover visualises very well the.
importahce of the Third World countries in the development
" of the maritime shipping and in supplying raw materials
as well as agricultural and food products for the developed
countries. The cargo traffic from and to the developing
countries is generally carried out by éhips belonging
to ship-owners from the developed countries. The tran-
sportation requirements are fulfilled thank to the
development and tonnage growth of the principal world
fleets, including so called "cheap flags". Yet from
thé point of view of further development of the maritime
trade, the most important protdl em of the transport services
in the developing countries in not an increment in the
number of'vééséls or their tonnage, but an increase in

handling capacity of their ports.
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Unsatisfactory infrastructure development, and -

"’jespecially congestion of see ports in the developing

' countriee, conetitute the ms .2 obstacle to develcpment

. _of maritime shipping in these countriee. ‘The present

V.ﬂstatﬁ clesrly indicates that these difficulties have

' a tendency to intensify.

1o Main factors limitigg the develogment of the maritime
. trade with the Third World countries. ' ‘

. The. economic growth theory of the Third ﬁorld countriee ‘
‘exempliefies great many factore limiting the. poeeibilitiee
of acceleration, including both institutional and
eocio-political factors as well as the. other berriere
of the eceonomic character which are connected with
1:unsatiefectory levels of eccumulation, market and productin
A,cepacity development in these countriee.

In the ccuree of the growth initietion in the

developing countries, especially in ite eecond decade,
the transportation burrier was revealed with a great
intensity. This barrier is closely connected with
the infrastructure underdevelopment of thekdevelopihg
countries, has a bearing on poseibilitieefof‘internal
and external transportation links and reetricte carryihg
capacity as regards interdepartamental eection as ﬁell.as
spatial systems. The transportaticn barrier in fhe A
devi:loping countries has the greatest significance
a8 regardsmaritime shipping. Many of theae‘countriee
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are exporters of raw materials shipped overseas, and
at the same time they are importers of various goods
supplied by the overseas countries. The ability to
cope with the international trade requirements 1is
thus to a great extent determined by transport capacity.
Main factors limiting growth of the maritime trade
in the developing countries may be stated as follows:
1. lack or underdevelopment of national merchant fleet,
2. Lack of netional production and repair bases for
fleet service,
3, unsatisfactory capacity pertaining to servicing
and supplying ships in national ports ,
4. too small handling capacity and technological back-
wardness of the ports.
~ Solutions for the above mentioned problems may
be sought in different planes, both in sphere of external
linkages of the developing countries, as well as on
the base of actuating their own fipancial and material
potentialities. o
A poor development of the merchant fleet of the
developing countries and jts unsatisfactory carrying
capacity create difficulties of a bottlenck character, -
and above all.difficulties in balances of payment,
which is a result of & necessity to use foreign vedsels
for carrying both exported and imported goods. This
situation has en effect on diminisning a degree of
dispositional self-reliahce of thé déveloping countries
in the field of loading and unloading organization
in the ports and creates a state of dependency on

foreign carriers. Though 'in the essence of the matter
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it is principally a problem of paynente , as it can

be assumed that in the face of their own transport in-
efficiency the developing countries can use services

of the foreign 1inee or baee their eea-traneport on
chartering vesaels from foreign ehip-owners. The degree
of difficulties existing in the sphere of sea-transport
erieee from general hardship occuriing in particular
countriee as to condition of their trade ‘and paymente
balencee. There exiete a number of varians for solving
the problems depending on specified eituation of a
given country. | | ' '

1. It may be accepted that there will appear transportation
service rendered solely by the foreign carriers both in
export end in import. Many countriee importing goods
from thelThird World assume that for their tramsport,
vessels of a receiving party, oriveseele chartered by
the said’ wparty ‘are used.

2. There appegres a variant of a mixed character, in
which part of freights is carried by foreign vessels,
and anothex part by vessels of a developing country,
while concentration of the latter ia poes;ble for the
ehipmenta in particularly important connexione or the
ones cheracterized by high freight coate. ‘Phis sort of
‘solution can be foung among others in Egypt.' Between
1969-1970 the Egyptian fleet carried 25% of all Cargoee
exported and:imported in tranaactione with the West
European .countries, which constitued 20.2% of total

Egyptian turnover realized by sea. Whereas in servicing
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the maritime trade with the East Buropean countries3/
constitutingthen 46.6% of the total sea-borne trade,

the Egyptian fleet took part in t:anaporting only 6%

of all_imported and exported freighta.4/ This was the
result of paﬁticuharly advantageous freight conditions

that Egypt was availed in the trade with the socialist
countries. '

3, Expansionary variant may eppear in particularly
advantageous conditions, where & developihg country 1is

able to expand & state of its fleet by means of ordering
new ships, buyihg gecond-hand vessels or by making an
effort to launch its own ship-building industry and

start producing ships for the natiénal fleet, This

varient assumes @8 graduel increase of the share of pational
fleet in maritime trade shippings, and further, possibly
{aking over principal transportation taskBe The‘OPEC ‘
countries among others eve taken 8 decision'concerning
constructionof their own fleet in @ pursuit of creating

a fleet of tankers for their oil exports. For this purposeé
a ship-owning company == United Arabd shipping Co /UASC/
was formed, whose shareholders are ¥uwait, Seudi Arabia,
Qatar, Omen, United Arab Emirates and Bahrain.S/ The

0il countries by atilizing their fipnancial resources intend

3/. Apart from the socialist countries there enters
Greece, Cyprus, Purkey; main position being occupied

4 'b& Soviet Union, Foland and Yugoslavia.

ﬁ/. A.M, Farahat. AR Approach Proposal for the Egyptien

Problems with Emphesis ox Scheduling Aspects. INP,
Mem0.1082, ppo 26"30

5/ Petrodollar Strength and the International Insurance Cake

wpairplay International Shipping weekly" 9.9-1376 P59
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%o intensify the growta of the maritime economy by way

way of inweetmenta in construcitons of new ports and fleet

developmente. A

4, We may finally accept & etagnation variant whereva

particular country is outside the sphere of interest

of shipping companies, nor does it have amy possibilities

of develpment of its own merchant fleet. In this case

there appear difficulties in the f£ield of transportatlon

- preventing the freight carriage by sea, the cause for the

stagnatiﬁn. Reeolutién of this state depeﬁds on obtaining

an 1nternationa1 aid and conditions of‘special'preference.
The lack of national repair and production pase for

gervicing national and foreign vessels constituteé‘on’

of common phenomena in most of the developing countries,

pistinguishing pbetween repair and production functions

in the shipping industry is essentisl. Though it may be

accepted. that the developing counxries do not have at

preeent and will pot have in the future the proper con~

- ditions for launching their own production of aea-vesaelsG/
~and coneequently they must build their f1eet on the basds

f foreign purchases, it is necessary in these countries
which show jincreasing needs in the field of the maritime

trade to expand repair ghipyard in order to ensure gervices

6/ currently 22 developing countries have entered a
1list of ship producers / condition i 1976/, 6 of
whiéh /Brazil, Argenting, India, Singepur, South
Coreé & Taiwan/ have reached & yearly output of finished
ghips above 36 thousand BRT.



-11-

for vessels entering their ports. Kealizing the importance
of this problem & number of developing countries have
undertaken an effort to equip their ports withfloating
docks, 1ndiépensable for carrying out major repairs and
surveys of ships as well as with repair workshops for
handling different typee of ahipa7/ -- which is of a great
consequence for the countries which are in possession of
ports which are éituated at the important sea routes of
an intense ship traffic. Creation of repalr shipyards
may not only become the factor snducing the ships to enter
these ports, but it may as well create conditions for
deriving foreign currency recenxe on the score of repair
services for foreign shipowners. ‘The solution of the
problems resulting from 1ack of repair back-up facilitiea
in the ehipyarda may come about in & similar way as in
the merchant fleet case. Thus there may be involved foreign
or national investmenfa or a joint utilization of the two
sources for financing the répair shipyard construction.
1t seems, that even when making use of transport services
rendered solely by foréign vessels, the developing countries
still must create a repair base in their ports, at least
at the level ensuring the most essential repair services.
On the othér hand, it may be accepted that both nationel
fleet and foreign ships will use foreign shipyards based
on the appropriate repair plans.

In broad terms it may be stated that the lack of

national merchant fleet and repair shipyards does not

7/. For exemple, the shipyard in Alexandria bought a

pnew dock in West Germany in 1976
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exclude a possibility of utilizing by the developing
countries services of foreign ehipeuners. Even though
this causes & greatl deal of complications and burdens
these countries with addition.l foreign currency expenditures,
still it does not constitute an ansoluté barbier in the
scope of using the maritime shipping for #hc purposc of
realizing export and import taaks. ' ' o

The matter is different in case of landling capacity
of the ports, providing the port services and catering ‘
the ships at a level required by the contemporary technical
and explostational demands of the maritime shipping -
The present. situation existing currently in the developing
countries concerning the port congestion causes the cmergence.
of very high, if not catastrophic losses, comihg out of
excessive prolongation of lay-time of the ships in the
ports. The main reasons for the dcveloﬁment of the port
congestion may be stated as followss ’ 7
1. technical backwardness of the ports as represented by
unsatisfactory length of wharfing, too small depth of
port e¢ntries and harbour basins in relation to increasing
gize of contemporary vessels, lack of satisfactory tranship-
ment equipment as well as of harbour service craft / tugs,
pilot motor- -poats, pontoon cranes, barges ‘and dump-scows
for transitory transhipments on roadstead or in outer
narbour /, lack of adequate warehouse spécé as well as
of developed land transportation network at a port area
and its immediate surroundings; all these deficiencies
cause unneceséary extension of transnipment time, prolong
the period of idle lay-time'and consequently increase

losses of ship-owners.
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2, technical backwardness of the ports in tne field of
ensuring servicing of the present-day types of ships,
giving rise to the fact tnat the veassels re,resenting the
latest techniques in the maritime transportatiom, do

not meet appropriate conditicns for their transhipﬁent
services in ports of the developing cuntries and cannot

as a rule be directed to these ports; this leads to exploata-
tion of conventional small- and medium capacity vessels,
Which are relatively older and adapted to transhipping
small freight units basing on simple port and their own
facilities while taking a long lay-~time.

3, deficiencies in material and organizational services

and ship-provision conditions, inadequate facilities for
bunker stations as well as for delivering water and steward s
supplies for the ships, unsuitable organization of the
cargo delivery, wrong preparatién of the cargo for taking
it over by ships, being‘the reason for lowering goods
quality, their damage or even their deterioration as a
result of inadeduate presexrvation.

4, all the above factore are acting at the detriment

of the ship owners and have been known for many years,
still they are only aggrandizing as the state of technology
of the contemporary fleet is increasing, because of the
disproportion between the degree of novelty of the modern
fleet and techno-efonomical backwardness of the ports

in the developing countries.

5. in the conditions of emergence and intensification

of all the above-mentioned factors, there occured a con-
piderable increase in the size of cargo transported by

gsea; a8 against the evidently high rate of sea-borne
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trade turnover and a great share in it of thé developing
countries, the handling capicity of the ports grovs .too
slowly, or in many cases re. uins unaltered,;being_the‘rea~
. son for the port congestio prolqngation‘of_the lay-time
and demurrage of ships waiting for trapsshiggepf. '

~ The phenomenon of the port congestion is not the only
characteristic trait of the devglopinQ counrtries, bﬁt in the-
se countries it has obtained a particulasiy iramatic meaning.
The problem of the port congestion has m.. .ified difficulties
of absorbtion and has appéa:ed as a detriment to the possibi-
lities of the economic growth eqpecia;ly.in thg éasé ot he
0il countries, which thank to a substaﬁtial increase in their
import possibilities,-coming'out of inflow of éxtra petrodo-
llar incomes, have in a shorf time hecomeArecipientes of a
vast volume of commidities offered by the developed cohntriess/.
7he above is tantamout to the fact that although many contries
have obtained a capacity‘of increasing their supply of invest-
went and consumer goods, still they cannot utilize them facing
tie transportéttion difficulties. These difficulties do not
o11; Vlo:i the goode inflow, but also raise td a great degree

the shii ing zud powt costs.

N W La_os cement scandal ', which caused a simultaneous
demurra; ¢ of 300 anchored ships waiting for the possibility to
‘nlond fueir frei cargoes - the goods purchaéed by Nigeria, has
become symbolic exasple of the port congestiongl‘ In October
1975 - the numbecr of vessels waiting for»unloading .

t/ 2ue estimates,as stated in wWorld Financial Harkets, lMorgan
guaranty Trust Co. of Lew york assume that the OPEC imports
will increase from US $ 50 bln in 1974 %o US ¢ 227 bln in
1980, that is 354 . '

9/ See B.Barnard, lagos cement scandal rocks shippers. "Seatrade',
December 1975, p.13. o

.
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anounted to 400 units, of which 250 were ships carrying

10,

cement ¢ /.

asccording to the data of the Lloyds 11/ Company, the
demurrage time of the ships in few porta of the developing
countries could be represented as follows / liarch - April 1977/:

Table 6. ‘The lay - days for unloading or loading
in chosen ports of the developing countries

[liarch - April 1977/.

Port } Date of notifi—i Time - period iNumber of ships
; cation of the in days !berthed at a port
, demurrage el e — " — e
ibu Dhabi 4.4, 26-3%0 -
hguaba 15.3. 7-60 8 /plus 15 noti-
fied for depar-
ture/
Doha 4.4, 40~-45 -
Lubai 4.4. 0-70 110
Hodeidah 2.4, 160 -
Karachi 4‘.40 18 33
Xuweit 28.53. 38 /ships in conference/ 48
95 /for ships not in conference 52
Lagos and 31.1. 6 /for ships in conference -
Apapa 150 /for ships not in conference/
Lattakia 21.3.-5.4. 62 /for ships over 300 DWT/ 106
16 /for ships under 300 DUT/
Pireus 3145, minimum 21 50
Port 2.2, 7-10 /for ships in conference/ 40
Harcour?d 112 /for ships not in conference/
fripolis  13.3. 24 69
/Libia/
Source:
Lloyd’s List and Shipping Gazette, April 13, 1977, p.>3.
Totally on Lloyd’s lists there were present 77 vorts; this
list is uncomplete and informing only :tont the state exi-

sting over a certain period.

70/ D.Tinsley, Yroblems of congestion compounded by growth."Fair-
play International Shipping Weekly",8th January, 1976,p.54.

11/ Lloyd’s List and Shipping Gazette, April 13th, 1977, p.3.
Periodi-cal notifications about the phenomenon of the port
congestion until the end of 1977 do not indicate any impro-
vement of the situation in the harbours.
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Totally on the Lloyd g8 list there were present T7 ports;
the list is incomplete and informing only about a state
existing over a given period. _

The colossal costs borne by the importers on the
score of the demurrage chargee12/aa well as rising ab-
sorbtional difficulties appearing in all the developing
countries which have achieved a certain success in the
’ £191 of economic growht during the las? period, meanitg
-‘especially the oil countriea13/, induce them to search
 remedial megsures in order to surmount the transport

barrier and the port congestion.

11/. Lloyds List and Shipping Gazette, April 138, 1977, p.3
Periodical.reports depicting the problem of the port
congestion during the period till the end of 1977 indicate
an improvenent of the existing state.
12/" In;1975 in Nigeria many ships did not obtain freight
charges and berth charges; some of the ships ready for
unloading refused to execute it, as arresult of not.having
obtained the charges; in many cases tonnage was withdrawn
out of chartér. In spite of the fact that Nigerian National
Supply Co. assigned 2 mil pounds sterling, many ships did
not receive the amount dues as a result of red tape forma-
1lities. A Spanish firm which contracted to supply #80 fhous.
tons of cement received the amount of US ] 60 thousand a
day for the demurrage of 15vveesela with a cargo of 133,000
tons in Lagos. The Nigerian losses on this account are
difficult to estimate.
13/. For ex. it is approximated that in 1981 in Saudi
Arabian poffa the average demurrage time will reachs: in
Jeddah - 140 days, in Dam?am - 70 days, in Irani and

Iraqi porks 180 and 7o deys respectively % gee p. Tinsl®Y
Pe cit. P' 54
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Three main courses of solving this very compliceted
problem may be indicated:
1., curbing the port congestion tarough diminishing the
traffic, especially by means of reducing the crude oil
consumption by the oil importing countries,which, apart
balance of payments savingé could become an inflation
blocking factor in the industrializing countries} this
proposition seems to be illusive, because not only it is
not possible putting a consistent limit on the crude oil
consumption in the developed countries, but even reaching
this effect would not solve the problem of industrial
goods and food delivery to the developing countries,
suffering the most from t.e congestion.
2. expansion of tne existing ports in the developing countiies
as well as construction of the new ones in order to obtain
a considerable growth of handling cepacity and modernization
of the port equipment to the degree which would allow for
accepting up to date and great-size ships; this type of
solution still has two fundamental showrtcomings: the con-
struction costs of new ports, which would have to be designed,
constructed and equigped by foreign contracting parties
and with their experts participating, are extremely high
and they demand expense of hundreds million dollars®,
‘secondly - construction of new ports and modernization
of the existing ones in the conditions of the developing
countries demand the period of many years and the first
symptome of improvement could be visibly only in the mid-

eighties; many poorer countries are not able to bear the

14/.This sort of suggestion is presented by many authors,

among others the already queﬁed David Tinsley, ibid.
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coete of new ports construction.

3. In this situation the solution of the relatively'shortest
accomplishment time is introducing the modern maritime
traneoortation means in shipping relatiens between the

developed and the developing countries.

f the inte rated tranSuoxLerz,

20 The main characteristics 0

AL SRR L ..;.;.,;“

_e iﬂﬁ%@?ate% transpOrtatlon systems constitute the

racve

get woggnggﬁre%tlon of the technological prOgress in the
arit&%g E%ﬁgg;ng and are chezacterlzed by great handling
and garrying efficiency. Introducing the difference
between the term " integrated transportatlon systeme“
- 88 used in thls paper, and the one u integrated system
of tranaportatlon" seems to be neceseary.' The latter is
used 1n relatlon to traneportatlon &8 &8 sector of a natlonal
gconomy and slgnifles a close c:nnextlon of various branches
gnd types of transoort into one entity, interlinked by
reciprocal subgectlons, 1n which entity the changee eppearing-
in one of its component elements bring about the changes
) of 1nduct1ve character 1n cooperetlns elements° In such
a broad fogmulatlon the term "1ntegratlon" may be used
pgt ggiy }p relatlon to trensport but in princlple to
15/

eyvery economic sphere, Doth in mecro— and in micro—scale

15/ "W Under the term: dniform'integrated trensportation
systep of a country ought to be understood en eggregete

of means and act1v1t1es of all transportationdbrancnes k
arranged accordlng to a plan, regardless of their
gest}onel or oraenlzatlona] subordlnatlon, adgueted
.dn.dts,activity with the totality of a natlonal economy

'end,sociel 1ife" - li. liadeyski, Ogélnokrajowy system
ctd.p. 19
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Intensification of the coo.eration systems coming out of
the increase in specialization in all the spheres of economic
activity leads to magnifying of the consolidation processes,
that is of uniting into one entity displayin traits of the
systems, enterpriees, braenches of the national economy and .
its sectora16/. At a particular level of productive forces
development,‘a tendency to unite the national economies
of various countries into more agd more uniform integrated
systems is caused by integration processes at super-national
scale. On this basis there emerged a tendency to abuse
the term "integration" both in scientific and mass-communica-
tion writings. Thus the term "integration" im relation to
various spheres of economy appears, so that it suffices
to change a subject examined in a given definition, for
it to become just as good as a general definition for
explaning every integrated system, or possessing the
properties of a joint functioning.

Therefore, it is necessary to make clear that the
term "integrated transportation systems" used in tais paper,
has a strictly defined character and range of comprehension.

It does not relate to the trunsportation system perceived

15/. ctd. transportowy jako podstawa pclityki transportowej
i prognozy rozwojovwej transportu. Paper presented at
a symposium " Transportation system forecasting". Warsza-
wa 1972. p.17

16/. For explanation of concept of a system see am. oth.
J. Godciriski, Zarys teorii sterowaniz ekonomicznego.
Warszawa 1977 ch.1,pp.13-46; B. kKins, Zarys systemu
ekonomii politycznej. Warszawa,1570; R. Ackoff, O

system pojed systemowych. "Prakseologia" 1973, No.2 /46/
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as an entity, but it defines special-méthods'of transpor--.-
tation, or "transport techmic.es, showing a definite nature |
and technlcal and exploatati -al cnaracteristice as well o
as definite character of internal and external lznkagea. L
Obgervation of contemporary tendencies in technOIOgical

progress evdlution indicates, thaﬁitheg are characterized;,,
by a puréuance of aggregation of trans..ita .On means, of;j"
concentration into bigger and more effici operatlon

units, as well as in consolidation of cooperating elements "’

17/ Denor;‘:

with the purpose of attaining synergic effects

minating some of the modern transportation methods as .

systems comes out of the fact that they embrace many component

elements indésponsable for their appllcation, which elements

are well adjusted to each other and their functloning

is conditioned by cooperation of ‘all the remaining elements.
The development of thchnical progresa in general

cargo transportation by sea -- above all in a group of Z

gencral cargo veasela18/' has led to an- important alteration

in i.. '@ crastruction, technical and exploatatlonal charac-::

tepistic. . « o.a¢ won.:tions of their utili?;tipp, mainiji{

as a resu-. of cnanges in fromation and tranélpcation‘

of cargo methods. The changes in form, shapégkwéight'

and packin, of general cargo and adjusting them into standard

17/. Synergy -- phenomenon consisting in obtainlng a
.reater effect in u system operation than itwould
arisec from a sum of operations of its elemepte,
18/. Contemporary integrated transportation systems are>5s
mainly used for transportatlon of genral cargo and so ;'.
cassed semi-bulk cargo, yet it does not exlude transpor-'

tation of bulk carg;o in the future.
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_size; have created impulses inducing creation of the i:iesra-
ted transport systems. phege systems are characteric. . by
using specific ways of reciprocal translocation and coope-
ration of the three basic elements of the system: ships as
a means of transportation, cargo as an object of transyor-
tation and special deck and port transhipment €3
allowithfbrfa'junction between the cargo and ship. w. .-
 is en important component of integrated transportation sy-
“gtems It ig formed as a durable 1ntegrated syeten transport
tunit, which is not a subject to any change during the entire
transportation_cycle. Durability and gtability of the trans-
'pdrtatibn‘unit is échieved due to placing the cargo in a
special antainer of standard dimensions and to specific
technical'equipment. The container is exchangeable among
the transportation means, fit for repeated usage and it si-
multaneously fulfills the functions of wrappage of the car-
go, storage in the course of transportation cycle and, in
certain sense - of means of transportation. In certain
cases, depending on a transportation system, a means of
transpbrtation may play the role of a contalner - it
applies mainly to trucks of different types or truck takwe trai-
lers holding cargo during the entire transport cycle. A
characteristic trait of an integrated transportation unit
is its functional and dimensional adjustment to a means’of
transportation, 80 that it constitutes a mobile part of a
ship hold or of a different transportation means, that is as
though a W pini-hold " is placed in a constructional space
of a hold or a cargo spaceé.
-Cargo formed into an integrated transportation unit
is making the entire way from ‘the moment of loading to the

moment of unloading the container and is a subject to
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of translocation from one means of transporfetion into
the other as well as chang;ing thetyre of transportation,
without changing jts own physical form, that is, weight,
dimension and contents. . '

On the basis of the above characterzatics three baeic

, traits of the lntegrated transportation systems may be Btateda

1. in these systems a consolidation of &n 1nteg:eted tran-
gportetion unit with basic transportat . me .ns itself
takes place, 80 the unit becomes a&s thou; 1 exchangeable'
element of the means of trensportation, ";bsembled‘into

ite cargo space. '

2. these systems are operatlng in an ag&regated wey,,e.i.

- for their exploatatlon a cooperation of particular elements

and technical equipment means is indisponsible; lack of
any of the substantial elements causes the halt of the
gystem operation or con51darab1y decreases the degree
of its efficiencye.

3. these gystems create a chance of integrating various
transportation branches, for an integrated transyortatlon
unit . 2y make consecutive phases of the transportation
cycle cu g veresnl means of transgortatlon present in
varic.s (vanorrtation branches 9/.

sccenting the above characterietics.as,sufficient

for deterwining the Very nature of the integrated transporta-

tion systems, it way be sstated that currently in sea,

1and /both railroed and road/ and inland water transport,

19/. Integration of the land transport with the sea one

and the sea trensport with the inlend water one are
the most frequent®, the air transport is included

in ITS in & lesser degree.
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as well to & certain dugree in air transport there appear
the three basic systems fulfilling the characterisitcs |
cattributed to them: ' e
1, Container transportatio ystem 'ig based on edopting
gtendard, driveless containers hav1ng atandard dimenalons
20/

and load capacity « The ccntainer has & shape of a -

big boOX, constructed of stzel or aluminiumsshects or of -

gynthetic materiale, having accepted 7 yeara long operation ‘ fi'

life. The container is8 loaded in & supplier 8 counxry

and unloadcd in the one of a redeiver, &8 it makes poaeible :,_f

fulfillment of the “house to house" ‘trensportation principlc,l
. without the neceaslty to perform indirect trenshipment. :

Phe container jtgelf, acting as an intagrated transportafion
unit is the transhipment_object in the couree of transpor-

sation cycle} it is transmitted by means of special tranship=
ment equipment from one means of tranaportation onto. another,l7'
within the Pramework of one OY many trancportation brapchea.
In the ccursc of a complete trénsﬁortation’cycle, including
the time of storing the containers during intervals in

the way, the ccntainer_fﬁlfilis the function of a stable

20/. hccording to the 180 norme the containers have uniform
heights end widths simensions, differing in length onlys
applying 10 feet module; in exploatution there are 40-feet
1ong end 20 feet long big ‘containers And the amaller 10-feet
ones, so thal the bigger container constitutes & multiple-
of the lehgth of the smaller onc. Depending cﬁ their length
they have the load capacity of 30 tons, 16-20,tons and

- 8=-10 tonse. They all have standcrd port sizc as .well as

aniform crane catches equipments
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package of the cargo—, or fulfills the storage function,
making possible keeping the containers in the open air.

The basic characteristic of the system is reaching a great

rate of transhipment and high'ie&eijéf labor productivity,
which leads to a cons;derable laoor ‘reduction in all the
phasea.of the trapsportatxon cyhless especially in transhipment
junctlons /eontainer terminals/. " Phe 'CTS is still &

capital intensive and requiree great ‘capital expenditures

i~for eatabllshing all its compontnt elements.

2..Ro-Ro aysten - constitues a modiflcation éand - development
of ferry: t:afflc. It 13 founded on employlng speciel ships
of ‘the. Ro-Ro type adapbed for horizontal rolling in and

" rolling off the wheeled vehicles to and from theé hold,

jpcluding trucks and otner mobile vehicles as well as irailers

"~ and containers. equipped with chassis. The Ro-Ro ships

are provided wlth spwcial loading ramps, on which the mobile

‘integrated transportatlon unlts go into their interior)

the vertical transport of the unlts among -hold decks 1is
effectuated. by means of shipways or cargo 1ifts. Thank
to their comstructional propertlee the Ro-Ro ships do not
use the port t:enshipment_facilities, they require omly

"' ¢the wharfs of fixed poesibilites of acess for cargo vehicles.

This system unites sea and motor transport, the Ro-Ro ships
performing the carrler ‘s functlons at the sea, dividing
the two: transportatlon sectors of a land routw, on which

the vehicles: are moving by themselves. The Ro-Ro system

"ig'characterized by a 5reat ‘rate of transhipment, while not

placlng any burden on the port transhipment equipment
and largely simplifying the whole course of the transportation

cycle; as with the proper, efficieﬁt transgort organization
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it allows for releasing the ports from transportation units
storage, the port functions are limited in principle to
receiving a Ro~Ro ship at & quay as they themselvea conatitute
a transit segment of the cargo units royte from the land

to the ship and the other way round o

3. The third and relatively the most _e.fficient 'amoxilg."‘th'e i
integrated transportation system is the barge-carr&ing»i
transportatién system /BTS/. It is in a certainv;énée a
modified development of the container system and is at the
same time its complement. BTS is based on using the big,

21/,Awhich voyage as a push train’

floating barge-containers
on inland waterways, while at sea- orvoceanic:routée they :
voyage on deck of a special bargefqarrier.eqﬁipped'with '
its own déck transhipment facilities. Due to the above,
the bargé-‘carriefs have a capacity of_perforx‘ning the tran-
shipment operations on integrated transportation units --
the barges -- independently, witgpgt_avneceésity of not only
meking use of harbour tranchipmentfacilities, but also
of the port wharfs. Thus-they are~characterizeduty a full
autonomy ‘in relation to the ports, which not only defferenr
tlates the BTS from the remaining integrated systems, but
algo creates wide and versatile potentialities of operating_the
system in,regions,lacking the ports and surface transport
subsidiary premisses. '

Regardless of the overall characteristics of- the
integrated transportation eystems they all show a certain

common exploitational prppertieé.‘ The ships employed in

22-. In the extsting systems there appear barges of loading
capacity 140 t, 370 t & 850 t}‘ The bigger ones are
being designed-- of capacity up to 12000%t.
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these systéﬁé ére atilized above all for gereml and semi-
bulk cargo, and'therefore in q»itévof their very.specialized
constructioﬁ and equipment,'tEEy‘are usually ctassified

as general cafgo'vessela. Still the container ghips,

the Ro-Ro- gnips and the parge carriers are‘chéracterized

by uncomparingly higher rate of transhipment operations

in relation '’ to conwentional vessels. The iesult i8 & v Ry
ghortening of the 1ay—time in the portse and therefore it
gives ground for supylying the ships of . the integrated
transportation systems with power plants of greatl capacity
epsuring the high gpeed durin voyeges. Both these factorss
high rate of transhipment operation and high travelling
gpeed cause & cqnsiderable‘shortening of the transportation
cycle in the frame df the jntegrated tranaportation syetemé,‘
Chaenge in time relation petween time at the seg and 1ayfdaya,
to the beﬁefit of the former leade to a great increase

in econoﬁic.efficiency~as concerns the exploitation of the
ships of the integrated tranaportation units in Qompariaon.
to the con&entional vessels in general cergo . transpdrt. o

A big mobility of cargoyflow between the maritime traneport

and other branches cooperating in the systema is an additional._

benefit appearing in the integrated transportation systems.

sportatign gexrvice of the develggigg coun triea C o
The transport difficutlties appearing in the developing

countries as discusaed in point 1, and especially the comstant’
growing pheneomenon of port congestion induceﬁ;svatudies '
carried out in many cpuntrieg, over the.potentialities

of the jntegrated transportation systeme.for écceleration

of the sea~ transport in gaipment tO end from the ‘developing
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countries. The Besults of thes research have allowed
for a formulation of many opinions and coﬁclusionﬁ pos-iu-
latin certaln baaln5 solutlon lines for reeolv1ng the
shipping and port problems in maritime trade with the
developing countries. Lo "_ BN

The main propoaition lylng at the core of all the

stﬁdies of this problem resolves ;tself‘into the ¢

that the main ce-rrying agent sgryiciﬁg the sea-borne

trade of the Third World cdntriéa'now as well as inwthe
perapective of the next decade will be the merchant
‘fleets of ‘the developed contries / inbludlng the cheap
flag vessels, being de facto a property of shipowners
coming from the main sea—countgiee/aai. Observation

of the deVelopment.tendenciee of the merchant fieét per-
mits for the statement , that. in spite of a certain rise
of the tonnage of the deve;gping*gguntyies‘ fleets in
the world tonnage, theirAparceﬁyyle“qﬁaré ;a é subject
to a slow yet visible drop. gpns;derin a big share of
the developing contries in the world‘maritime trade
turnover‘we may see that the dgcreaaé in the'sharé'of
their fleet in the total world flqefmdoes not:onlj’cer-'
fify a predominant position of‘thg deyéloped cbhntrieé
in the transportation serviced in the Third‘wdrld, but
also prov es that overcoming the transportation barrier’
in‘the developing countries 1s‘fggsible through intenai-

fication of the sea traffic by the developed cbuntr;es.

82/, see S. Kafandaris,‘Carpful‘planning needed for .

Third World fleets."fairplsy" January 8th, 1976,p.55.
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mable Te Share of mercaant fleet of the developing countries

in the world merchent fleet tonnage in the

yoars 1965-19T4 .
S ' : ' ———gifi.
Lecification 1965 1970 1971 1972 1973 1974 ‘1%%5

aé;i& fleet tonnage/mil BRT/ 146.8 217.9 239.0 260.8 284.2 $06,1 +1oe,5

Share of the developing count. - 49.5 41.2 40. 40.4 40. 3 e’

in the world sea turnover , N | o
Share of the developing count.’ 7.% 6.7 6.4 6.1 6.0' 6. .1'3
in world fleet tonnage 1%/ 0. . . 4‘ ot
in thiss Afrlcan fleet 0.4 0.4 .g 3.2 3:2 50:6
s e 3.8 3.1 24 23 2l4 2.3-0.8

L. American fleet - 3.1 . 2.6 2 4 . 8.

calculate on the basis Statistik der Seeverkherawirtanheft; .
August 1977. No.8 pp. 167-168} UNCTAD /1975/, Review pf
Maritime pransport 1974 Sales No.E.75.II.D.13
pata of the table 1,5 and 7 indicates that the Bi-

tuation concerning the maritime trade in the developing
countries tends to be abnormal. = These countries during
the past 28 years . have kept their share in the maritime

trade turnover at the 1evel of 40 %, ‘while their own e

fleets extend at a relativ vely glower rate. than the fleets

of the developed countrles, which leads to @& diminishing
share of the developing countries in thé tonnage_of‘the
world mercnant fleet. The arguments that in the harmonxously
developing world economy ghipping requirements of any
country.cannot be regarded geparately, but they have 1o

be considered as & wnole, are ric nt to the extent they

can be applied to equal partnere‘3/; The situation

23/. See S.Kafandaris, op.cit. The developing countries of

1imited export—pgtentlala are condemned to unsufficient
utilization of their own vessels.
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of the developing countries indicates that by not possessing
their own fieets in the long fun they are condemned to
depend on the developed countries as their carriers.
On this basis the problem of transport charges emerges,
regardless of guaranteed benefits and allowanéesobtained
by carryin their owa cargo by foreign vessels, the develcninr
countries must pay yearly about 10% of the value uf
gsea trade turhover to the foreign carriers, which in re~.
lation to import of their goods bought in other countries
amounts to the sum of 30% payed on the score of freights
for import of:the goods to their own ports. On the
long run it gives rise to necessity to expénd national
fleets by the developing countries, yet this necessity
meets three kinds .of obstacles: k
1. the developing countries do not have sufficient means
for purchasing the ships of the tonnage complayihg with
their requirments; | -
2. general problem of underdevelopment of ihdnstry and
its unsuitable structure prevents them from undertaking
the production of their own ships, espedially the modern
ones, '
3. there appears a problem of crews -- the developing
countries do not have potentialities Qf expanding their
own merchant fleets, also as a result of the lack‘of etéff;'
both officers and seamen, whose treining in national
training centers reguires long time and high costs.

The oil countries being the members of the OPEC
organizatioﬁ'Are in more advantageous situation
than the other Third World countries, s regarded from

the formal point of view. They have big funds at their

R

~m
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in for purchases of the saipa in the developed

countriee and developing their own fleets or the multi-

_national. ones.
even in these

a satisfactory

Still the crew proclems and port congestion.

‘countrles constitue the factors retarding

accompllshment of undertaken aims.

In Bhe light of the above iecussion, it may be accepted

that the prev1ous ‘statement of major role in ehipment

cervices in the Phird Worls ‘as being played by: the developed

count:ieSushall be upheld. There emerger another problem

concerning the

transportation barrier and especially port ac: cestion,

which cannot be ovegome in the short run, ¥Wicu & radical.

increase of handllng capacity both by means of expansion

or of moderniz

ation is impossible.

Currently-theithree factors allowing fora fast solution

- of the congest

ion constraint can be slngled ‘out. They

may be utillzed of course with a differenﬂdegree .of .

efficiencyfdependlng on concrete condltione in particular ..

countries and
The first

the organlzatl

their ports.
one of these factors is improvemeni of

on fo the port activities, mainly of the ..

transnipment operations. If'reQuifés'a redrganization

of port «

to the ext .t
firms tokiun,
the ship trecfli

from the devel

~ivwraticn, granting it a bigger authority

of eontrollxnu tne activities.of particular

care of tne port expoloitatlon and controlling

ic ’/. meloyment of highly: qualified wxperts

oped couniries is also indispensible, as

they would work out the means counteracting the port

24/. Sue B. Nag
No. 14, P

gérski, Yort congestion. "Terra et Aqua",

gervice efficiency in’'cu: tions of existing .
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congestion. AmMONg the others the experts' task should

be organizing'the cooperation principles betwéan port
administration and shipping companies in o?der tb ensuré

a possibly most somooth system of entering thé ports’ ’

by the shipé as well as performing tae transhipmént ope-
rationazS/. It requires & modif ication of exiﬁting ruies '
og cargo formetion and methods of its operation ia then |
required. , " o

The second factor which could help in solv;ﬁg the
congestion problem ig utilization of various_port.facilities
allowing for shortening transhipment period and lay-time '
reductioﬁ. 1t epplies mainly %o introducing flpgtihg |
docks and transhipment stations constructed in the,developed
couhtries aﬂd assembled in the ports of the less developed
countries. Contemporary producfion methods of similar
floating harbour facilities parmit for. their sbeed installa¥ A
tion, which would render posiibly and increase of port
capacity in a short kime. A possibility ofranchoring_

such elements 1£ zones of suitable depth wouid be an
additional benefit coming out of their installation, as

this would diminish scope of necessary dredging operations
and acfelerate the time of turning thevports over for
exploatation. The basis for developement of the floafing
 docks and transhipment stations are the contémporary
tendencies to constfuct big £loatin isles used for insta-

l1lation of jpndustrial plants at the 39&26/. A similar

25/. See M.Grey; Unblocking the tubes. sFairplay", Maréh 3rd,
1977, p.26 '
26/. The first floating factory was built by a Japanise

_concern 4itshuoishi/MHI/ in the port of Abu Dhabi.

The_dgsigns of floating port facilites are being
worked out by Japanese and Finnish saipyards.
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solution, as far as guickening of port equipgent construction
goes is employing at a large scaleprefabricated conetruction
elements, both for building piers and transhipment equipment.
1t is connected with 1ntroduc1ng a large gcale apecialization
of ports or particular wmarfs, which are being adapted
for transhlpment of epecified type of cargo 27/. Handling

and treffic capacitiee "of the ports increase due to specia-
1ization.; The neceaaity of a hast port expansion have

caueed a tendency to look for makeshift solutions based

on adapting the army experience in building artificial

harbours.) Pontoon eets 6f big barges sets ere: used,
out of which piera installed at the sea are assembled,
and tnue the increases in'a short time length of loading
berths and port areas. A consequence ofs;m;lar solutions
is undertaklng a short term means for designing and con-
structxon of piere assembled from special steel barges
equiped with coneolea ‘serving for placing the barges
at the depth of 12 metere “the’ barges may. be combined
with each other thua creatlnga pier belt at which shipe
of up to 15000DWT may be ‘transhipped. 28/

The third factor which acts towards. overcoming the
difflcultlee resulting from the port congestion is introdu-
cing 1nto exploatation in the developing countries :

transportation service the modern; integrated treneportation

exstems, ‘than o’ which it is possible to. hasten the
27/. An example of the specialized port for bulk cargo
transhipment. constructed in a short term thank to
ueing prefabricated producte is thE Indian port
Viaakhapatnem able ‘to handle-bulk cargo vesaels
of tonnageup to 100 th. D WI; see T.S.Sanjeeva Rao,
Indian deep dreft bulk terminal comiseioned. "Pairplay”
20th, Jan.,1977, p.14
28/. This method was uged for comstructing berths in Mina
SuTiisin port in Bahrain based on a licence of the French

firm G n.M. Hereent Go. PieT ig: 154m. long constructed ctd
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reloading operations, ghorteningof the lay time and as
a final outcome - general recuction of transportation
cycle. N ’

Introductlon fo the integrated transportation ayehems“
to the shipping service of the developing countries 1is
possible on the pert of ‘the developed countries having
appropriate financial means as well -as the industry potential~
capable of producing vessels operating in these 8¥

An objection has to be made that port conditions anc
general situation in the field of‘infraetructure,developenent,
accumnlationsand absorbtion capacities and employment
in the develoying countries, demand a separate dlscu591on
of exploitational potetnialitiea of each of the ebove ' ”
1ntroduced integrated systems. From the point of viewrh
of reloading operations organigzation and concerning the
necessarj port facilities for the integrated transportation

systems operation, each'one of the creates a apeciflc ”l"
demand for particular port conditions. which can be fulfilled B
to a different degree in different countries. = '

The Gontainer Transportation System ia currently the ' .
prevailing one among the integrated systems and its emplonM:
ment both at present and in the future is connected With
general cargo traffic. The contemporary eurveye indicate ;flf
that in the ooufse of next years the scope of, contazneriza;
tion may reach from 80 to 90 % of general cargo 1ine traffigag"

while all the containeérized cargo shall occur 1n all typea

28y, otd. of 8 35 meters long barges and was eesembled
in a very shprt time -= 190 days. See Uncenoventional
short term means to overcome port congestion. ”Eeirolay",
20th Jan.1977,p 14 '

p N [}
29/. .See L.Jolmos, Gyiery erker in einer sicn wandelnden
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loading the coutainurs. Phis tendency may have avgrahd‘signi;
ficance for employing the CTS in the developing oountries, in .
order to reduce the costs of equipping the ports in transaﬁip- |
ment facilities in favor of deck facilities inefaliatione. |
Still the ausumption that the new container vesslee sﬁall bev
stracied in such a way that they would be capable of auto-
mous transshipments does not solve the basic 1imitations, hin-
dering the spread of containers in the Third Worldcountries.
Most of these countries are characterized by occurence of big
labor surpluses and therefore they require employment of labor
intensive mode of production. The container transportation sy-
stem causes, in comparison with traditional methods of gene—
ral cargo transport, unusually high increase of labor produé
ctivity as regards transshipment and fast progressing employment
reduction. Introducing the CTS in the developing countries -
would reate a disadvantageous social eituation. On a large
pcale through depriving large masses dockers of work, with
simultaneous creation of demand for a small nnmber,of highly
qualified workers of operating equipment utilized in the con-
tainer system. Factors of social ‘character appearing as se~
condary to the containerization phenomenon, apart ‘from mate-
rial and or;anizational barriera constitute the main obstacle
to introducing the containerization as a method of overcoming
transportation problems in most of the “nird World countries.
1t can be expected that in the run of next several years the
¢PS shall not be developed in a wider range in the Third
World countries and cannot be regarded as solution of the

port congestion.
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The Ro - Ro Svstem will probably play a greater role irimo=

dernizing transportation gervices in the developing countries
than the CTS.' 1ts great advantage over the containerization
system in the Third World is a considerably smaller deiree”

of expenditures,for port facilities. Morover employment of

the Ro - Ro system requires even less expenses for the- port

‘_facilities than ‘the’ conventional systems of general-

transportation. The scope of port equlpment suf_,

employment of the Ro - Ro system is limited to undeveloj .

quays to which the special ‘Ro-~ Ro vessels can be moved and
to adequate aecess ‘roads and parking sites, where the vehi-
cles to ‘be 1oaded on‘the Ro - Ro- vess&es could be kept.
Nevertheless two factors may turn out to be -an importent con-

straint to employment of the Ro -~ RO system in the develo-

ping countries"‘“"

1. inadequately developed road network on the-land restric-
' ting an effective employment of’ this system and reaching
‘a final destination point. where the-wvehicles would be

‘;iloaded or. unloaded,, C '

2.,51ack of drivers 0perating the cargo units belng the mo- e_
,rbile vehicles which places limitations on the traffic. on
s,ithe land segments of transportatlon routes ‘serviced by
. the. Ro ~ Ro system. As regards the directions of trans-e
' port between the developed and underdeveloped countries
.there nay appear a disproportion in ‘the number of driverslf
at the destination points of a sea ‘route / i.e.ports /
causlng delays of the vehicles in reaching the ports /or
their reception from the ports/ at the land routes of the

areas of the developing gountries.
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The Ro - Ro system may still prove to be very useful in
the transportation service of the developing countries aftex ha—
ving surmounted the two constraining factors. This syster cue
to its high transportation operations rate in the sphere of car-
go traffic may play a significant role in overcoming the port
oongestion. ' -

- It can be added that handing of loading and unlc
vehicles operating in the Ro - Ro system may be carried out
" using the manual ‘labor and hence its introduction should ngg““

a threat of the increase of unemployment of the transportation
workers in the developing countries as it is in theroase of
C.TeS. - | | L
Barge oéggxigg transportation system .seems to ‘be the one most iiv. -
useful in the procees of transportatat-ion services intensifi-.i
cation of the developing countries. This. hypothesis arises

from the fact that the vessels operating in the scope of BST

do not entail ports as a prinoiple, . Their traneshipment ope- -

rations may be carried out on . port canale without the neoeseity Ti;h fQ

4o moore at the berths.as well as at the roadeteade, in outer -

harbour, in bays, An: estuaries, and even on ooastal water. Hence,_"

the autonomy ‘of" the barge carrying vessels in relation to ports
: permits increase in freight traffic to- and from the developing

' countries, without" the necessity oﬂ completing investmente in '\ ‘1 i’ -

their ports. Taking over a certain part of cargo streams by
the barge carrying vessels and the barges operating in the B.S T.w‘

would create an opportunity for alternating the burden plaoed on ;‘.'

the port handling oapacities and would result in increeeing of .

total volume of freight being transported without additional in--v ot;;’

vestments in port facilities and‘berths oonstruction. i
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Basic principle of barge carrying system is very simple:
‘barges being big, floating containers are used. In the sea tra- B '
‘ffic they ave carried on the boards of & mother-ship,' or ‘a 1ar-
ge carrying vessels, of a special oonstruction, equipped with '
' n-deok transshipment facilities. . In.the inland wa.ter tra.ffio,

the barges are formed as push trains having an. external driving '
gource - a. push-boe.t 33 There appear- two baaic arrangements

in the ,ba:rge carrying system: . . . o
1. A partial system - interport - in which the barges are trans—

- ported between gsea-ports and operations of loading and unloa-

ding are ms.de within the port a.res,, or its proximity. '

A 1oaded in inland-ports, make their way by inland routes as .
. push-trains and in- sea-ports they are loa.ded on barge carry-'
ing vessels and make their way by- sea on their board. T

7 From the economioal point of view the: latter system en—-‘

. pures utilization ‘of the relatively cheapeat transportstion
.routss by water ways on ‘the' entire way- made by cargo placed on
a 'barge.' The interport ‘gystem’ is relatively 1ess economica,i, )
but secures a considerable “time’ saving in. transahipment ope- ,
rs,tions, shortening “the lay—time ‘of ‘the barge carrying vessels'
“in ports and aﬁecting a very i‘a:vorable relation between, the
steaming time and 1ay time as 4'1 which s unattainable in ca~
 Be o:ﬂ other transportation systems, “{ncluding C.S.T. and. 30-303

33 ieaafer ﬁill find -exact. ‘information on principles of opera-
tion of BST and various. systems utilized and  desighed wi- .-
thin its: Pramework: in the: cycle, of articles; see Wproblemy

Postepu Pechnicznego", 1976, No.1-6 and" 1977, Noi1-4 and"
in number of papers of ‘Maritime Ins titute.

34 High ‘handling ‘capacity of- BST may be characterized by fo-

1lowing data: The barge carrying vessel conveying 74 -bar-

ges of the LASH type may -handle ‘over, 54,000 tons of cargo
during 32-37 hours; with 86 barges - 63,000 tons during
37-43 hours.
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The possibilitiee of employment of barge carrying trans-

portation»system in shippingyrelations with the developing

countries arise out of many premises:

1.

2,

3¢

Barge carrying vessels with the necessary set of barges re- )
quire great investment expenditurea and henee‘they may be
used in merchant fleets of the developed countries, yet they
turn out toAbe the most>econOmical system in the transpor-

tation service oﬁ the developing countries 35.

Techno-exploitational properties of the barge carrying sy-

stem ensuring a high rate of transahipment have an influen-

ce on considerable increasing of port capacities and so-
situation

they act in favor of counteracting the f£xmt of port conge-

stion. A »

Antonomy of the system in relation 4o ports renders possi-

ble a rise of freight volume in maritime traffic to develo-

. ping countries without the necessity to bear extra expendi-

4s

tures for investments in modernization and expansion of
ports. I

Integration of sea transport’with inland waters transport
being one of the characteristio of the BST creates possi=
bilities of taking over greater advantage of big rivers on
the areas of the developing countries; it has a special si-~

,gnificance for these countries, whose transport infrastru=

. cture 1is underdeveloped and henee the river traneport often

conetitutes a sole possibility of bulky cargo deliveries

_deep into their. territoriea.

35, According to a survey made by gemirumxStudtin the Oenter

for Maritime Studies of University in Iiverpool, BST tur-
ned out to be the cheapest and the most efficient systenm
among the intergrated transport systems for gervicing the.
developing countries. The same is confirmed by Swedish re~
sults,
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5, Stations for transehipment of the barges employed in BST
may be constructed on the areas close to the ports on the sea
or at the rivers, while bearing relatively small expenses and
ng very simple materials and. oonstruction techniques, thuc
there is created 8 possibility of a, substantial increase or the
port handling capacities, obtained with very low costs and on 3

the. basis of 1ocal means of the developing countries 36

6. Ways ‘of loading and unloading of the barges themselves ar
sed on an: alternative possibility - using either mechani_
or manual work. In the - oonditions of the developing countries
it allows maintaining high level of employment of transport
workers in case of using the barge carrying system; to this ex-
| tent the barge carrying system comes out to be more rational
than the container system, cansing inevitably a great reduction

of unemployment in the ports- and transshipment works.

As’ appears from the analysis of the two 1atter premises,"
the barge carrying transportation system has features inherent in
so-called combination techniques 37 Generslly taking it is a very
' modern system characterized by a high oapital intensivity. Never-
theless due to a possibility of separating the barges from operar
ting the barge carrying vessels in the system there appears a ju- .

simple technical eqnipnent-n which can be used in transshipment

%6. For the barges transshipment there are sufficient wooden pirs
and ‘wharfs: of:.pile construction unfurnished anchorages for: the
barges with simple traneshipment ‘stands of small: depths, simple
wooden slipways with hand operated windlass and other similar
unoomplicated and cheap equipment, ;,7_ .

37. See A, MHllex, Kiépunki: optymalizacji technik produkcji w kra- o
jach sZabo rozwinigtych, Warszawa, 1966, p.148 - 165. o

38, Transshipment of ‘the barges requires using -relatively small
cranes for manipulating hatch covers adisigx of the bergesufor ex.
in the LASH system 1, 5 ton cranes are needed/
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Tn these operations performed in the developed countries, me-
chaniged mcthodc”are used, permitting a high degree of direct
labor, saving and cnsufing the minimal duration of the trcns-
shipment operationa. In the developing countries labor-inten-
sive methods may be used as they imply employment of the labor ¥
surplus anqvhence do not impend a reduction of shoremen occu-
pation. » |

, ihe 1abor intensive methods of transshipment usc.
lation to the barges require a long period of time for prepu-
ration of a suitable set of barges. Nevertheless barge lay-
time do not éxcrt‘any influence of transportation cycle of the
barge carrying vessels, which can operate without being on de~-
murrage and thanks to, a high efficiency of the transport is
secured. For the efficient operation of the barge carrying
system, ha&ihg’at disposal a suitable set of barges for each
particulaxr ship and observing a necessary organizational re-
gime is required, so;that at every port, at a right time a
scheduled set of barges would wait for the ehip. When these
principles are cbe&ed the system proves to be efficient and
incomparably more ecchomical notlonly in relati on to the con-
ventional ships operation but also in relation to the remai- '
ning integiatéd transportation systems.

The advantagea coming out of employment of the barge
carrying transportation system in the transportation service
of the developing countries are connected as well with 1ts uni-
ver-sality volume and carrying capacity of the barges allow
formation of relatively big freight units, much bigger than
in the case of the C.S.T. or the Ro-Ro system. Therefore, the
B.S.T. may-bexuged not only for gener al cargo traffic, but
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also for transportation of aemibulk cargo. and in- the reoently

developed systems - -even of bulk cargo. ?9

A further pronoun- i
-ged tendency toward the universalization on the system is ob- .

served. Gurrently constructed the LASH vessels provide for iiiJiﬂ

their employment both, for carrying. barges and containers, whi- '
le the full cycle of a barSe-carrying vessel conversion to OOnP~éf:
tainer transport takes only several hours. In the Seahee sy~ N
stem transportation of not only barges and containers is po-'_
ssible, but also very bulky and heavy. oargo surpasaing the over-
all dimensions of the barges as well as vehicles rolled on.the
board with the help of its own loading facilities. The la.tea‘b o
West German design of:the barge-carrying vessel BACO 4o’ assup'

mes a full universality of the ship within the scope of all
methods inherent in the integrated. transportation systems. This A
syptem is adjusted for carrying the LASH barges, the special B
‘barges BACO and the river barges .of the Europa I type in epa-
cified, homogeneoua sets, or in oombinationa arieing from barw‘

ge length module. - The BACGO ship is hence a univeraal barge-'
carrying veeeel in relation to. various types of barges, asx a

dock carrying vessel with a closed dock-hold it may be used |

as a unit in the Ro-Ro system, It can carry on the board, de-

pending -on the version, from 450 - 600 containers,

30. Uurrenfly the three barge—carrying oystems are used: LASH -
having bar ges of 370 tons tonnage,. Seabee with barges of
850 tons tonnage and BACAT, operating the barges-of 140 '
tons tonmnage and the LASH barges. The newly designed system
Stradler anticipates employment of barges of a tonnage of
12 thousand tons ‘and in a similar Stradlee - 3 thousend
tons, This size of bargea may be uti lised quite well for
bulk cargo traffic,

40, ‘'The. BACO ship designed by the’ deep-sea eaptain Mbnoke

/. Germany/. Constructiop of the 3-version of the .ship -
is provided: carrier ships, deep-sea ships and transocea-
nic shigs of different si-ze and carrying capacitims. See
uThe Motor Ship" 1977, No.9. and the Polish references
made to "Problemy Postepu Technicznego", 1978, p. 3 and 4.
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Regardles.- of the fuct, that the most widely spread are

- the barge—carrying vessels of the LASH type, the BACO systems
seems to constitute such a universal eqlution that one can an-
ticipate itse speedy expaneion and employment in various versions
end various combinations for carrying the integrated transpor-
cation units. GConstruction and putting into operation of the
BACO barge-carrying ships may play a significant ro-le in sprea-
ding the intergrated transportation systems in shipment between
the developed and developing countries due to its autonomy in
relation to porte and high rate of transehipments, which crea-

tes a perspective of easing the congestion barriers.

The perspectives of development and spreading of the
barge~-carrying. traneportation system in the world shipping crea=
te a necessity of undertaking projects in this field aleo in Po—'
land.41The first steps in this range have already been taken
and techno-economical premises for 1ntroduction the barge-carry
ing vessels for service of the West African lines by the Polish
Oceanic Iines vere elaborated;' Deeignee.of Tolish barge-carry-
ing vessels baled on the TLASH syetem‘vefe worked out ehd inte-

‘resting concepti-ons of Polish solution'were created 42. In spi-

»te of considsrable advance in this projeets, the Polish merchant

 fleet does mot have any barge-carrying system in operation.

It seems that»there are several reasons constraining the
initiative of the Polish Oceanic Iines in this field:

1. There is a lack of information on methods of opevation,.‘
technicel'and working properties, the economical efficiency
of the barge-carrying B transportafien gystem which limita
poasibilitiea of study its employment by the top level agens
cies of economical planningj due to this any initiativee

77T Jee vSystem serwiséw barkowcowych Polish Linii Oceanicz-
ch. Oérodek Naukowo-Techniczny PLO, 1972 Gdynia, Fo. 35.
42, There exist a.0.a design of{ barge-carrying system-lcatamarana

rof.JEX J.Staszewski,patented at Pol
197g o 0f patent - 15°,§35 at Polish @ Patent Office
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on the part of shipowners do not meet with favorable acce=
ptance. . S

difficulties in the bdlance of payment ciuse tendencies

‘toward foxeggn currency savings ‘and render impossible spen-

ding required sums for purchasing the barge;carrying vessels
and the barges from foreign suppliere.

fhe Polish shipping indusiry, as a result of fl;v

ders is interested in undertaking the barge-carryiné vesisel
construction, 1t could be.probably. started up in cooperatlon
with the Pinnish shipping industzry, with some equlpmont de-
livered from the U.S. A. The barge congtruction for EST is

. 4possible on the basis of existing productive potential of

4.

5e

the inland water shipyards and with the development of the
barge~carrying system, barge-carryin ve&sela and barges

could be included in Polish export offer.

In the total turnover of the Polish foreign trade, the sha-
re of the developing countries is etill relatively small
and does not constitute such a significant position, so
that some special preferencies would be made in order to
modernize the system of their traneportation service. A8

a result, on the developing countries lines instead of up-

to-date ships exploitation,. very old conventional units are
used, which often condemns the ?olish'ships fop Yoo long
lay-time:in the developing countries ports. |

There exist currently a certain standstill in the world de-
velopment of the barge-carrying transportation system main-
1y coming out of time impasse, the world'shipmeot_and‘ship-
building industry are going through, still the oerspectives

.
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of upswing in this field seem to be on the horizon and con-

sequently an accelgration of barge-carrying transportation

system dévelopmént may be expected. N _

Overcoming the facfors hindering introduction of the barge-

carrying transﬁortation system into the Polisgh shipment is a ne-
cessity because agj~furﬁher delay may cause a time-lag, whose
surpassing will'conducé cost increase and will weaken the com-
petitive capacity of the Polish shipping in the conditions of
the future development of the barge-carrying system. It follows
from this an indispenéﬁble condition to back up the initiatives
of the Polish Oceanic Lines concerning the intrﬁduction into
composition of the Polish merchant fl-eet the barge-carrying
system . It is impe;ative at the earliest feasible time, in
order to avoid the‘aitﬁation which was created in the field of
containerization, when the underrating of the container-system
has caused a great :etardation in its putting into service;
which currently has to be surmounted by defraying huge costs
inbrder not to lose these freight markets, where the containe-
rizat;bn is becoming a dominating tansportation technique.
The decisions of B.S.T. development is not delayed as yet, but

it cannot be postponed,






