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Introductlon

The 011 tanker market is interesting from a system dynamics point
ef view. The market exhibits regularities which appear to be caused by an
underlying structure which has been stable for at least 30 years,'and pro-
bably longer. ThlS seemlngly stable structure is primarily the result of
the systematic, but not particularly rational, behaviour of the main acter
in the o0il tanker market:rthe community of shipOWners.‘ TheICDIiective
effect of their individualistic actions, 1 believe; ie a rather violent
and rhythmic development in the market - on a timescale of years to decades.
The regularity 15, of course, superimposed on a non- recurrlng pattern of
developments caused by events entirely outside the control of the oil
tanker community. In this paper I describe the stable structure and discuss
what it means for the likely development of the oil tanker market over the

next decade.

This paper is based on work done in the Resource Policy Group over
the last 6 years. I owe great thanks to Mess. Ulrich Goluke, Christoph
Endress, Per Axel Prydz and Lasse Franck who have all toiled at various
times, to concretize what was initially a hunch to what is now a well
documented model of" one possible explanatlon of the development of the

market for oil tankers.1



The market for oil tankers

As is well known, much of the world's crude oil is produced far
away (1n the Arabian Gulf and Venezuela) from where the oil is used (in
Europe, Japan and in the Us). To get the oil to its destination, . the oil
is pumped aboard oil tankers. These are large ships of ever increasing
size, currently capable of carrying up to 50C 000 tons of Qil in a single
load. Today there are around 1000 oil tankers in the world, varying'
between approx;mately 20 000 and 500 000 tdw (tons dead welght)2 Together
they tranSPOrt around 2000 miilion tons of cil every year OvVer. an average
dlstance of 6000 miles. Thls means that roughly one half of all the oil
used in the world has once spent up to a month on board a vessel travelllng
acress the high seas. Figure 1 illustrates the pattern of oceanborne 011

traneport in 1978.

‘The oil companles OwWIl 40% of the world's Dll tankers. ~“The rest are
held by 1ndependent shipowners - 1n Greece, Hong Kong, Norway, Liberia and
elsewhere. The 1ndependents let their ships to the oil companles, either
on a perlod ba51s {("time charter") or for a srngle trip {"spot"}. Typi-
cally, 40% of the tanker fleet is engaged in time charters of varylng
"duratlon. Only the remaining 20% (varying between 10 and 30% over the last
30 years) of the total fleet operates in the spot market, belng available
for srngle trlps But in thls small part of the market ordlnary vari-
‘atlons in the total supply ‘and demand for oil tankers are amplified into
violent booms and busts. And here fortunes are guickly made and lost.

In the spot market one can feel the pulse of the market, not only from
hour to hour, but from mlnute to minute. The spot market for 011 ‘tanker
‘transport is probably one of the best existing approximations to the
"perfect" market, with hundreds of brokers and thousands of telex lines

continuously transmitting information about available ships and cargoes.



The shipping crisis of the 1970's

The extent of-océanborne ©il transport grew spectacularly before
1973. First because the industrialized countriu:'cénsumed'growing quanti-
ti§s of oil in their cars, houses and factories, hut alsc because they
ex?austed traditional 0il reservoirs near home and were forced to go
farther and farther away‘for new supplies. At the time of the OPEC
guadrupling of oil prices in 1973, the US shipped in 1/3 of its oil consump-
| tion and Europe most of hers. Much of the o0il comes from the Arabian
Gulf, 12 000 and 10.000 miles away, respectively. After 1973 the tanker
market hés'been_less expansive. Both because growth in oil consumption
has been lower and because new oil fields have started producing nearer
_hbme (Alaska, Mexico, The.North Sea). The demand for oil'transPort over

the last 30 years is illustrated to the left in figure 2.

The period of stagnation throughout the 1970;5 did create problems
of bvercapacity in the o0il tanker market. There Wefé ﬁoo many ships
availableicompeting for a limited number of cargoes. The immediate reason
. is obvious: Tankers must be ordered between 1 and 3 years before they are
delivered from the shipyard. And the;boom yéars Just pfior to the_OPEC'
eﬁbargo gaﬁe the éhipowners all the cash and alil the incehtive'neceSsary
to place orders for new,.and larger, ships. At the peak, in late 1973, .
there was nearly‘as much .tonnage on order as there was tonnage afloat.
Ang once an_order has been placed, it is expensive_to cancel. VRather than
Vac%epting "unnecessary" cancellation charges, the shidenérs-chose to hope
for a brighter future and took delivery on a lasting stream of new Shipé,
even though many went directly to year~long stays anchored iﬁ some remote

Norwegian fjord or elsewhere.

The ships that still ‘did transport oil received very low rates.
As a consequence they often moved at reduced speed ("slow-steaming") to

minimize fuel costs. (At the bottom’'of the shipping crisis the actual




transport work performed was only one half of the capacity of the ex1st1ng
fleet The other half of the tonnage was either laid up or- absorbed in
slow-~ steanx:c In short, capacity utilization of the world's oil tankers

was down to 50%.
The development is visualized in the top part of figure 2., "Today's

-{1981) situation is a continuation of the gloomy 1970 s, altﬁough the

order backlog for new tomnage now is minimal.,

Recurring crises

The conventional wisdom of the shipping community is. that the cri-
sis of the 1970's was a one- time affair caused by unpredictable develop-
ment outsrde the control of the community, namely the "oil crisig" created
by OPEC.

I‘ I do not think that conclusion holds. If one leooks further back
:1n tlme, the developments following 1973 seem to be mirrored by the _
‘events between 1956 and the middle 1960's. Both periods display the same
pattern: An 1n1t1al couple of vears of exceedlngly high profits, followed
by phenomenal growth in the order ‘hacklog for oil tankers, followed by a
lasting perlod of low rates, significant lay-ups, and low capac1ty utlll—
zation.: The depression lasts for ag long as the steady flow of new shlps
-Create and malntaln overcapacity. It only ends when growth in the’ demand
for 011 transport and scrapping of old ships finally restore balance in the
market. The development from. 1956 onward is also visualized in flgure 3.

" The srmllarlty to the i1970's is obvious.

_ If:we go even further back, verbal description tell of a similar
sequence:of‘events in the 1930's, which gave Tjalling Keoopmans an incen-
tive to erte his classic Tanker Frelght Rates and Tankship Building in
1939,
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In summary, a decade long period of overcapacity seems to be a re-

curring phenomenon in the market for oil tankers.

MdTe waves in the tanker market

The recurring periods of ovércapaéity'shoﬁ up, of course;-in the
time_developmeht of the freight rate ({(that is, in the price paid for trans-

port:of :0il, méasured in $/ton-mile). Figure 4 portrays the actual

development of the freight rate over the last 30 fearsB.

During the two periods of overcapacity, lay-ups and slow-steaming,
{(1958-1967 and 1974 till today), the freight rate remained cdnsistently
low - as one_ﬁould-expect. The Worldscale index fluctuated around ‘40.
Whenever the indek increased some, new ships were lured out of 1ay—up
while others increased their speed. &and predictably, the Worldscale
numbers once more were pushed back to the minimuﬁ level that could keep

sufficient tonnage operating.

To the systém dynémicist, however, figure-4 is more inferesting-'
fof what it says about the intervals between the periods of overqapacifj.
It would be reasonable to expect intervais of undercapacity - intervals
with a lack of tonnage as a fesult'of insufficient investment in new ships
during the preceeding period of overcapacity and low profits. But figure
4 does not show a high and stable rate during these intervals (1950-1957,
1967-1973). ‘Rather we see violent fluctuations between peaks near World-
scale 400 (where a few month-long trips yield sufficient_pfofit to pay
 down an entire tanker) and troughs below Worldscale 100. So'althéugh the
average rate during these intervals is higher, it is very unstablg.

-



Our central hypothe515 _ _

' The instability is not random, however, at least for one who wants
to see regularity. The rate appears to fluctuate with a four- year period
which immediately brlngs to mind inventory osclllatlons and the 3-6 year
business cycle. And this was the initial hunch behind our study of the
dynamics.of the oil tanker market. We interpreted the freigﬁt rate develop-
ment as a sum‘ef one 20 (actually 15-20) year wave and one 4 (actually '
3-6) year wave, as sketched in figure 5. The top curve is ment to repre-
eent the 4 year business cycle which we assumed is felt in the tanker
market as a 4-year oscillation in the demand for oil. The middle curve
shows a 20-year investment cycle, ‘where we assumed that the observed 10~
year perlods of overcapac1ty are succeeded by 1ntervals of undercapacxty

in the supply of ships. The lower curve in flgure 5 shows the lnteractlon

of the two waves.

Notice that we assumed that the business cycle does not show up in

the freight rate during periods of overcapacity.' When there is still free

capacity,_» ships laid-up or going at less than full steam - increasea
'demand.eimbly leads to increased supply, possibly after a brief period of
higher-rates. But in the intervals of scarce capacity, when there are no .
lay-ups ©&r siow—sreaﬁing, even small demaﬁd increases will push rates sky-
high. This was our hypothesis for the asymmetric ' rate development seen in

figure 4 - our reference mode.

~ We 4did know, however, that the amplitude in the fluctuetions in
GNP and hence in the demand for oil is at most 5% over the 4~year cycle.
The freight rate, on the other hand, varies with several hundred per cent.
One possible explanation could be the existence of a 4-year oscilletory
tendency in the tanker market itself, tending to amplify the.swings in

the demand.



_ Further, an investment wave period of 20 YEars seemed long given
that the order delay for new ships rarely exceeds 3 vears, and is around
1 in the normal situation with ample shipyard capacity. Ono po=51ble
e>planatlon could be  that perception and decision delays beccme espec1ally
long because the market development appears random VlOlent and conquLng

to the communlty of shipowners.

The basic structure

‘Much work, dlSCuSSlOn with industry people, review of- ex1st1ng
.llterature, and numerous tests and revisions of our model, have led us to
believe in the basic structure below. In short, thls is a structure

- dominated by a 20-year investment loop with very significant decision

. delays. There is, however, no single strong 4~year loop (although é'

number of weak ones) and we have concluded that the violent fluctuations

in the freight rate in response to soft fluctuations in the demand for oil
is largely a consequence of very inelastic supply once the oil tanker

market is near or above full capacity utilization.

.The basic structure of our model is shown in figure 6.- This

apparently trivial diagram warrants a number of comments.

i - First, the freight rate is assumed to depend on the demand for oil
transport compared to the capacity of the existing fleet of tankers. The
higher the demand, the higher the rate. The important point here is our
belief that the freight rate depends on demand relatlve to the capacity of

‘the whole ex1stlng fleet, and not relative to the capacity of the tonnage

that is currently sailing. 1In other words: we assume that frelght rates
will not soar as long as there is capacity available in lay-ups or slow-
steamlng, even if the ships that do sail are working at full capacity. The

experience of the 1970's establishes this view beyond dispute.



still, a shoft té:m dynamic exists, whereby the.freight rate goes
up temporarily when the sailihg fleet is pressed beyond'reasonable utili-
zation. But the highet rate will immediately draw additionzal ships out of
lay-up. . Soon there will be enough tonnage sailing to perform the current
oil transports with reasonable vessel utilization and - Hence - for a
reasonable rate. This shert term dvnamic can be seen as a tendency for a

1-year oscillation in figure 4. It is included in the model.

. __Second,_returning to figure 6, the demand for oil transport ob-
viously depends on the consumpticn of oil, which in turn depends on the
level of economic aétivity. An important structural element, however, is
the fact that thére is no (or at most, a very weak) link between the freight
rate and the demand for bil_transport (dotted in figure 6). The cost of
transporting oil (usually beloﬁ 1 $/barrel) is so much lower than the value
of 0il (around 35%/barrel), that even record high rates have little effect

on the market price, and hence consumption, of oil.

Third, we believe there is some effect ﬁrom the inventory of oil,
decoupling the consumption of oil from the oil transports performed. We
see all oil in transit between oil field and end consumer as the relevant
inventory. The size of this inventory appears Lo be between 3 and 6
months - 1 month's " supply are on board the oil tankers: refineries and
retailers store another 1-2 month's sales, while the consumer stores the same
in his house orrfactory. When there is much oil in transit, we would
expect tﬁis to reduce the orders for new cargoes of oil; The delay around
the loop is roughly'ohe vear. The loop rherefore is interesting because
it might ampllfy an exogenous 4-year osc1llation-in the o0il consumption.

We have, however,'not yet been able to gather the necessary statistics to
investigate this posslblllty. 0il transport statistics do not exist in an
aggregated form cn a gquarterly f(or monthly) basis, and the industrialized

countries did not start to gather agaregated inventory statistics until



very recently. BSo although included in the mcdel, the relation between
inventory and the demand for oil transports has been tuned so as not to

generate a dominant J-vear oscillatory tendency.

Fourth, we believe that the impact of the freight rate on the.
market for. oil tankers is primarily on the supply side. Giveh the cost
structure of the shlps, the freight rate determines what is optlmal be-
haviour for the shipowners concerning whether to lay up, to slow steam,
to perform exterided maintenance and repairs, etc. The agéregated result
of the individual decisions of hundreds of shipowners 1is a certain.ﬁrogram
of_utlllzatlon for the existing fleet. 1In short: the freight rate deter-
mines the capac1ty utilization of the fleet. The effect is quick: the
-decision to siow-steam can be made within hours (if the contract. allows),
and all_dec151ons on vessel utilization can. be redone when-the current
contract expires4. V .

Fifth, as long as the fleet is operating below capac1ty, the
amount of oil transported will be equal to the demand for o0il transports.
Over the last 20 vyears, there has only been a'very few months where the
existing fleet operated above 80% of capacity. _In'othér wofds,_there has
consistently been amplé.spare‘capacity, and shipments have egualled orders.
' One likely effect of this is that fluctuations in the oil consumption do
not result so much in varying oil inventories as in'varying_capacity utili_
zation in the tanker market. The market‘may, so to speak, be the buffer.
And not only absorbing the inventory oscillations, but also the
4-year business cycle. We have done much work to try and‘illustrate this
effect statistidally,.but even our best results rgméin unimpressive due to
- lack of data and the shrouding effect of technicél @evelopmenﬁss.

Sixth, we assume that the teotal transport capacity, i.e. the total
number of ships, develops primarily in response to the shipownErs' percep-

tion of the capacity utilization. High freight rates may tempt owners to



order new ships, but high rates is not enough, we believe, to make him

" commit tens of millions of dcllars. First he will make sure that all exis-

ting ships have (or will have) employment, i.e. that capacity utilizatic:
T is {of will be) at acceptable ievels. Oniy then will he go ahead and place

his order.

.Stili,zwe do not imply that the ordering is a cool and rational
process. ..There are lafge uncértainties associated with demand development,
-future technology, scrapping of old ships, and potential cancellation of
orders.  And there are psychological effects which make it difficult to
remqiprunperturbed by the current mood of the trade. All these factors
‘may add up to large scale ordering even when ccol analysis reveals.over—
capacity in the near future. But bésically we believe that new ships are
ordered when centinuation of current trends indicates excessive.levels of

. capacity utilization within a couple of years.

. Fiﬁally, we stress the dominant role of the investment loop (freight
rate-—}_capacity.utilization._eytotal transpert capacity —> freight.rate)
.in figure 6. The total number of éhips can only be changed through orders
for new ships or scrapping of_oid_shipsT These‘are slow processes. Still,
I believe, they dominate developments - even if low freight rates may result
“in quick cancellations of new orders, and high rates may lead to immediate
postponement of scrapping plans. Thus, in very roucgh terms, I see the oil
tanker market as a 20-year investment loop, driven by an exogehous demand
- for o0il which inciudes a 4;year_business cycle cbmponént. Short term
variations in:the demand for oil transport are reflectéd in the capacity
utilization of.the fleet, and may be amplified some by endogenous inventory
dynamics. During periods of scarce transport capacity, the-variations also

.show up in the freight rate.

Our model reflects these views.
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The model :
' The current version of our DYNAMO model {documented in GRS-315,

see note 1) of the market for oil tankers comprises 300 eguations. Diffe-
rent parts of the model describe the demand for oil transpdrt; the cepacity,
age structure and cost structure of the existing fieet; the shipowners'
deeieions on how to utilize the fleet; the f0rmatipu.qf expectations-and'the
 decisions,on'investment in'new'ships/scfapping of o©ld ships; and,.finally,

the ability of the shipyards to handle new orders for ships{

Most of the formulations have been discuseed extensively with
practitioners in the shipping industry. Consequently, the equations are more
directly descrlptlve of real world procedures and less "streamlined system
dyhamics formulatlons . Industry wording have been used throughout, and there
is little disagreement about the centrality of the relations that are included
in the model. Practitioner criticism typicaliy focuses on a number of mechanisms
that have not been included. These mechanisms were excluded because we do not -
.believe they are sufficiently stable over time to be part of a fundamental
explanation of the_causes behind ocur 30-yeaf long reference mode. In short,
the detailed model formulations and the main parameter values have passed
the test of being plausible to practiticners. One evidence is the fact thaf
the Norweglan Ministry of Trade and Shipping does make model runs as an input to
dec151ons which regquire an opinion on the long term development (say, to 1990)

of the market for oil tankers.

The model was tested by trying to repreduce historicalltanker market
behaviour from 1953-1980. The model was initiated with the values for 1953
and only subjected to the actual rates of growth of the_exogenous variables
(oil consumption and average.transport-distance) and random disturbapces in

0il consumption. The resulteis summarized in figure 3.

As can be seen from the figure the model is able to recreate the

observed pattern of 10 years of ouercapacity succeeded by intervals of under-
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capacity. Furthe:morg, lay-ups, tonnage oh.brde;, and the growth of'thé'.
tanker fleet are also reproduced. The phase,relétionships observed in-
reality, high lay-ups ét the‘beginning of the extended depression and
increasing orders during successive booms_are alsé ;eflected ip the model
simalation. The model also does recreate the wild swings injthe freightu
.rate, although only driven by a very soft tendency to a 4-year cycle in

the historical figures for global ©il consumption. In short, our relaﬁively
simple hypotheses are capable of recreating the rather cbmplex.hiétoriéal

develbpmentsrover the last 30 years.
Finally, the model system is robust against reasonable changes,

‘both in parameters and exogenous functions. This will be seen from the

mddel experiments discussed below.

A system's view

But. even without model experiments, we can draw some "system's"
cbnclusions about the market for oil tankers. "These are cohClugions that
rely on the basic system structure and therefore, I believe, will.remain
ﬁalid for a long time. 1In a way these conclusions are the main practical

results of our study, because they can be transpitted and defended in words.

1. The level of activity in the tanker market is primarily determined
by the demand for seaborne transport of oil - which, of course, is
'determined outside the shipping sector. In short, the volume of the
tanker market is determined by the rest of the world.

2. The profitability of the sectbr, on the other hand, is determined
by the degree of match between supply of and demand for oil transport.
And the supply (the number of ships and the way they are used) is,
of course, fully determined by the shipowners themselves. In sheort,
the sector determines its own profitability.




3. Flippantly, but w1th a large element of truth: in the future the

level of activity in the tanker market will be determined by the
world's demand for oil transport, while the profitability will
be determined by the shipowners' supply of oil tankers.
When freight rates are low, it signale less than perfect co-
cperation among shipowners. This is particularly true when
considering that transport costs represent a minute fractlon
of the cost of oil.

4. Major freight rate increases will only occur during intervals of
" undercapacity {i.e. when most vesseis are fully employed). This
is true regardless of whether the boom is caused by a business
cycle upturn or by random events like +the closing of the Suez Canal
in 1967. If such boom impulses occur during a period of signifi-
cant lay-ups and slow-steaming, they will hardly result in anything
but fewer lay-ups and higher speed.

' Application of the system's view
' These general, structure determlned conclu51ons can be applied to

the current 51tuat10n in the oil tanker market.

As mentiened, the oil tanker market is presently in its 7th‘year.of
- a period of overcapacity. Still, the equivalent of 40-50 million tons dead-
weight is absorbed in lay-ups and slow-steaming (out of a tota;rfleet of 350
‘million tons dw). The next interval of scarce capacity will not beéin until
 this overeapacity hes been completeiy eliminated. This.is unlikely to occur

" before 1982-3, and no soaring freight rates can be expected before then.

It is worthwhile to stress that I believe this conciueion is largely
independent of the growth (6r, more likely, decline) of seaborne oil transports
over the next couple of years.  The time of “balahce" in the market'is deter;

- mined by the supply side, and will, roughly speaking, remain equally far 1n the
future regardless of the rate of growth of demand. This is nothing but a re-
statement of conclusion 2 above: profitability is determined by supply, and

"supply will grow faster if demand grows faster Opposite (and more iikely),
.shlps will be scrapped faster and new orders cancelled more frequentrl if the

demand for oil’ transports softens even further
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Oll transport in the future

We have seen ‘that the model can reproduce the past. And we have
made. statenetts about the future ¢t the ¢il tanker market based on our

understandinghof the_structure of the'system._ Let us now use the DYNAMO

-model to trace possible futures.

~In order to run the model forwards, we need to make assumptions

‘abodt'the future development of the exogenous variables —-primarily the

'determinants of the demand for coil transport.

To this end we undertock a detailed study of the glcbal petroleum

market (reported in GRS~-214, see note 1}. We split the world in 10 regions

“and studied oil productlon and oil consumptlon in each region. Same regions

. are net importers and othex net exporters, and we assumed that the def1c1t

regions ship in necessary oil from the nearest exportlng region. Needless

to say, the transport patterns can become complicated, and we used a linear

program to establish the pattern involving minimal transport costs.

.. Comparison with historical data proved that the sclution of the LP was within

5—1Q%¥of.the transport pattern actually used.

'_ The Lp solutlon can ea511y be converted to the inputs needed in the

‘011 tanker model, namely global cil consumption, amount shipped and average

transport distance. As production and consumption of oil change over time
in the dlfferent reglons, the LP solutlon w1ll change and give time serles

for the same 1nputs.

Figure 7 shows the result of using this procedure to calculate likely

developments to the year 2000. The flgure is based on available statistics

up through 1978 ‘and .model calculatlons from then on. We see that the total

0il transport performed actually declines from 1976 to 1980. Then there is

slow growth to a peak in the 1990's, Followed by a new decline. The decline

in the late 1970's is caused by the decrease in the tramsport distance



~which follows from the opening up of oil fields closer to the consumer
nations. The decline in the 1990's is caused by beginning exhaustion

of the world's petroleum reserves.

In the base case (s0lid line in ficure 2 ) we assumed zconomic growth'
rates around 3%/year. (Corresponding te growth in oil consumption around
2%/year.) If we assume higher rates, the peak transport'work occurs earlier,
because the cil reserves are exploited faster. Lower economic growth
stretches thé era of oil tfansports. Possible extremes in the use of canals
and pipelines to reduce shipping distances intreduce about the same'uncer?

tainty in the projection as the variation in economic growth rates.

it is interesting to notice that the maximum tfanspert work (around
15.000 biliion ton4miles/year in the middle 1990's) is not larger than it
- could have been handled by today's fleet of oil tankers. The present over-

capacity is significant, to say the least.

Model generated futures

Figure 7 shows the result of running ﬁhe oil tanker model to 1990,
from a new initialization in 1972, using the base case assumptions tegarding
the demand for oil transports (with a soft business cycle and a small amount

of noise superimposed).

The result is as expected. :The current period of overcapacity is over
by 1983, and soon thereafter we see tendencies for rate increases whenever
boom impulses hit the market, now having a high capacity utilizétion. But
the period of acceptable freight rates does not last long before it triggers
a new wave of optimism, cash and orders for more tonnage. As in 1974 and 1958

a wave of new ships stops the bonanza (in 1988).
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It is worth pointing out that the bonanza occurs in a périod of
declining tonnage. The total fleet decreases steadily from 1979-1988,
but this does rot, of course, prevent high freight rates. In the tanker

market profitalility and volume are largely deéoupled.
As a final curiosa it might be menticnad that figure 7 was made

in February 1980, 1% years ago. In the intervening period the real world

events have deviated little from the model run.

Alternative futures

To test the sensitivity of the world, we made an experiment assuming
an unrealisticaliy high growth rate {(7%/year from 1981-1990) in oil con-

sumption. The result is shown in figure 8.

The market experiences a stronger boom than in the base case, but not
at an earlier point in time. Because supply expands when demand does. The

behaviour of the ship owners makes the system rcbust.

Like in all preceeding crises of overcapacity, the tanker industry
is discussing a program of ‘accelerated scrapping of 616 ships. Figure 9
shows the effect of removing from service each year twice the normal tonnage.
The market recovers earlier, but the higher rates attract large in-
. vestments in new ships, and by 1990 the market is once more on its way
into a.period of low rates and lay-ups. And no.oné-has yet ekplained
how one makes 1000 viciously competitive and individualistic shipowners

‘agree on a program of scrapping.

Postscript
Bs can be seen from this paper, I view much of the development of
the tanker market as determined by systematic behaviour in the shipping

industry. Many will disagree “and explain the events of the past 30 years



as the result of a sequence of uncorrelated occurences.

The main 1n51ghts to be gained frcm my perspectlve are descrited

apove. They add up to a belief that in our imperfect world - where Dcople',_

'(lncludlng shlpowners) do not easily collude or cocperate - the actions
necessary to perturb the rhythmic developméﬂt of the tanker market are so
. gargantuan that they will not be realized during the (relatlvely few)

decades when 011 will still be shipped.



_capacity utilization = {1-fraction laid up)
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A ship of 100 000 tdw is capable of carrying approx. 100 000 tons of oil.

Actually, figure 1 exhibits a dimensionless index number called World-
scale. The Worldscale index is defined as the ratio between the freight
rate (in $/ton-mile) and a “standard" freight rate (in .$/ton-mile} which
is adjusted continuously with inflation and technical developments in such
a manner that Worldscale index 100 equals a rate which gives a reasonable
return on investment in a tanker of 50 - 100 000 tdw. Bigger ships have
lower cost per ton-mile and can operate with a profit at much lower World- -
scale numbers.

We define vessel utilization (ton-miles/tdw- year} through

vessel utilization )
designed vessel utilization

Designed vessel utilization (ton-miles/tdw-yeax) is the amount of transport

work that can be done per ton deadweight each year assuming normal speed,
harbor times, maintenance etc. Figure 6 seems to imply a one-to-one
correspondance between the freight rate and capacity utilization. This
is incorrect, both in the model and reality, and simply a conseguence of
simplification. The real structure is shown below and is capable of re-



creating the main characteristic of the recurring 10 year depression,
namely gradual increases in the capacity utilization as shlps come out
of lay-up while the frelght rate remains essentlally constant.
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See figure 9 and Appendix B in GRS-284 for a heroic effort to construct
a 20 year time series for the capacity utilization.
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Figure 1. Pattern of ocean-borne oil transports in 1978.-
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Figure 2. Global oil transports: historical develoﬁﬁent (1950 - 78)

~and model calculation (1978~ 2000) for. modezate, hlgh and
low economic growth rates.
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Figure 4 . The Worldscale index for oil tanker freight rates, 1950-80.
Worl@scale=(current rate in $/ton-mile)/ ("normal” rate in $/ton-mile).
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Figure 5. The effect on the development of the freight rate
of the interaction between a 4-year wave in demand and a 20~
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