SIZE OF VESSELS AND
TURNROUND TIME

Further Evidence from the Port of Hong Kong

By Ross Robinson*

Thorburn, in his seminal work Supply and Demand of Water Transport [1], gave
particular emphasis to the importance of vessel size as an independent variable in
the explanation of the pricing of water transport. Of earlier writers concerned with
the same problem, he noted that only Jonson in 1929 had specified a relationship
between vessel size and the “times spent in harbour”—“a general formula according
to which the discharging and loading rate for vessels of different sizes with the same
type of cargo is in the proportion *\/tdw”. In the subsequent development of his
models, especially his “tramp shipping model” (in chapter 3), Thorburn argues, in
a similar vein, that the “turnover of goods per day in port” is a length-dependent
function (and takes the form “y1/3=x where y is the variation in the amount of
goods per day” (page 40). He further argues that the “effective time in harbour”,
which is obtained by dividing the total cargo by the quantity discharged per day,
takes the form y2/3 =x, where y is again the variation in n7¢ and x the variation in
time—in short, time in harbour varies as the square of the length of the vessel.

Thorburn’s discussion is less than convincing. For, quite apart from problems
associated with the size and structure of the sample from which the functions are
derived (page 37), the rate at which cargo is handled, even for ships with the same
types of cargo, is different for different cranes, on different berths, and in different
ports, and is subject to a large range of random factors. So too is turnround time in
port.

Nonetheless the generalisation that larger ships spend more time in port has been
a persistent one, though in 1967 Sturmey [2] voiced doubts about it and in 1971
Goss [3] expressed profound scepticism that any relationship between ship size and
time in port could be specified—“and certainly not in any such simple a way”, that
is, as Thorburn had suggested. In 1972 Heaver and Studer in a paper published in
this journal [4] examined the relationship between ship size and turnround time for
a sample of bulk carriers—grain ships—in the port of Vancouver. Despite relatively
low levels of statistical explanation in some of the relationships they were able to
confirm, for that sample, that larger ships spent longer in port than the smaller
vessels. '

*Dr. Robinson is Reader in Geography in the University of Wollongong, N.S.W., and was Visiting
Leverhulme Fellow to the University of Hong Kong in 1973. He is currently on leave at the United
Nations Economic and Social Commission for Asia and the Pacific (ESCAP) in Bangkok.

' A recent paper [5] supports the finding that larger ships (in this case break-bulk vessels) have faster
handling rates per ton of cargo. The paper is concerned, however, with cargo handling rates and ef-
ficiency rather than with vessel turnround time.
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But how valid is the generalisation for general cargo vessels? In the 1970s it seems
apparent that the larger general cargo carriers, including container and unit load
vessels, served by efficient ship and shore gear, with access to better berths and on
tight liner schedules, might turn round more quickly than smaller vessels. Certainly
for the port of Hong Kong (and probably for a number of Asian ports in which ship
traffic comprises both a long-haul, liner fleet oriented to the “sophisticated” high-
cost world markets as well as a short-haul, inter-island or inter-Asian trade), the
larger general cargo carriers appear to clear the port more quickly than the
sometimes older, smaller vessels. Add to this the fact that smaller vessels tend to be
handled at the mid-stream buoys with traditional overside handling of cargo, and
there appear to be strong grounds (at least in the port of Hong Kong) for
questioning the “larger ships, longer port time” hypothesis.

This paper focuses on this hypothesis and explores the statistical relationships
between turnround time, ship size and cargo parameters for general cargo carriers
which used the port of Hong Kong in 1973. In so doing, it also throws some light on
the vessel turnround time profile of the port, one of the two traditional pivots of the
“Far East” shipping range. It also provides insight into the operations of a classic
entrepot port which is characterised at the same time by the most traditional of
handling methods and by the most modern.

In the analysis data were derived for a sample of 1,216 general cargo vessels.
These comprised 742 ships which berthed at midstream buoys between January and
March 1973 (445 ships at A buoys, 297 ships a B buoys)?, 355 ships which berthed
at conventional alongside berths, and 119 ships which berthed at Kwai Chung Con-
tainer Terminal during the period January to June 1973. The total sample
represented approximately 23 per cent of all general cargo vessels which used the
portin 1973.

The following section outlines some of the characteristics of the port of Hong
Kong in the early 1970s. The results of the regression analyses are presented in the
last section.

THE PORT OF HONG KONG, 1973

Once the classic Asian entrepot, the port of Hong Kong was dominated until 1949
by its trade with mainland China and thereafter sustained by its industrialisation
[6], [7] and its “seaward hinterlands” ([6], pp. 60 et. seq.). Now, together with the
port of Singapore, it has entered the 1970s as one of the two large container ports of
southeast Asia.

The port itself hardly conforms to the familiar layout and profile that one ex-
pects in Western ports handling over 16 million tons (1972/73) of cargo, much of
which is general, break-bulk cargo. It is essentially controlled water space rather
than a set of contiguous wharves, a set of “berth spaces” concentric to the 71 buoys
(in 1973) dispersed over the harbour area. It is a patchwork of defined berthing
areas, of prohibited anchorages, of quarantine and immigration holding areas—a

?The 4 buoys berth ships between 450 and 600 feet in length; B buoys berth ships up to 450 feet in
length.
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complex pattern defined by navigational bearings. With a total of over 36,000
foreign trade vessels (including ocean-going ships, river steamers, hydrofoils, junks
and mechanised vessels under 300 tons net) entering the port in the year 1972/73
[8], together with literally thousands of internal port movements by junks, ferries,
etc., every day, the water space defined by the limits of the port is without doubt
the most intense concentration of maritime activity anywhere in the world.

The port of Hong Kong was used by 58.2 million NRT of shipping in 1972/73;
and 7,358 foreign trade vessels shipped cargo to or from the port in 1973 [9]. Over
the ten-year period to 1972/73 the total tonnage of foreign trade increased by 52
percent, from 10.7 million to 16.3 million tons; exports grew at a faster rate (65
percent) than imports (47 percent). Of the total foreign trade tonnage (14.9 million
tons) handled by ocean-going vessels in 1973, 10.7 million tons were imports and
4.2 million tons were exports. What is probably more important, however, is the
proportion of “general cargo goods” in the total tonnage, for these made up 46 per-
cent (4.9 million tons) of the total imports but 90 percent (3.8 million tons) of the
total export flow.

Ship size

Table 1, developed from the sample data, gives a detailed breakdown of ship size
for ships using the port in 1973 [10]. The modal class for vessels at the B buoys was
1,000-2,000 NRT, comprising 54 percent of all vessels at these buoys. Forty-one
percent of ships using the A buoys were in the modal class 3,000-5,000 NRT, and
78 percent were between 3,000 and 7,000 NRT. It is interesting that the modal
class for vessels at conventional berths was also 3,000-5,000 NRT; these comprised
28 percent of the vessels. Ships using the container terminal were much larger; 24
percent fall into the 13,000-15,000 NRT range, with a further 24 percent over
30,000 NRT. Vessels over 11,000 NRT were virtually exclusive to the conventional
and container berths.

In the general size profiles for all alongside vessels and all vessels at buoys, the
cumulative percentages of vessels up to 5,000 NRT and of those greater than
11,000 NRT are instructive. At alongside berths 46 percent of vessels were less than
5,000 NRT, compared with 75 percent of those at the buoys; one third of ships
using alongside facilities exceeded 11,000 NRT, compared with less than one per-
cent of all vessels at the buoys.

Cargo loads

Table 2 gives a breakdown of vessel cargo loads for ships carrying general break-
bulk cargo which used the conventional alongside berths and the buoys. A number
of points are worth noting.

First, the general similarity of the load size profiles for cargoes unloaded and
loaded, and for the total amount handled, for both berth types undoubtedly
signifies the relatively high level of interchangeability of the berth types. There is
not a marked difference, as one might expect intuitively, between load sizes at
alongside berths and load sizes at the buoys. About 50 percent of vessels at both
alongside and buoy berths unload less than 300 tons each. Load tonnages are again
similar. For total tonnage handled, about two thirds of the vessels handle more
than 500 tons, though a greater proportion of vessels at the conventional berths
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TABLE1

Vessel size, distribution and berthing pattern

Number of ships
NRT CB* KC* % Cumula- Buoys**
(000) Alongside tive %
A B % Cumula-
Buoys tive %
0 -05 — — — — 1 32 4 4
0.5- 1 8 — 2 2 1 36 5 9
1 -2 73 2 16 18 29 161 26 35
2 -3 12 11 5 23 47 48 13 48
3 -5 99 12 23 46 181 18 27 75
5 -7 51 13 13 59 167 2 23 98
7 -9 30 8 8 67 11 — 1 99
9 -11 2 — — 67 6 — <1 99
11 -13 28 9 8 75 — — — —
13 -15 24 28 11 86 — — — —
15 -20 28 0 6 92 2 — <1 100
20 -30 — 8 2 94 — — — —
>30 — 28 6 100 — — — —
TorAL 355 119 100 100 445 297 100 100
*January-June 1973

**January-March 1973
CB = Conventional berths
KC = Kwai Chung container terminal

handle larger loads (43 percent of vessels at the conventional berths handle more
than 1,000 tons, compared with 38 percent at the buoys; and 38 percent and 22
percent respectively handle loads greater than 1,500 tons).

Second, load sizes are generally small, at least in terms of deadweight ton-
nage—unload tonnages for almost 60 percent of all vessels are less than 500 tons,
and load tonnages for about 70 percent of all vessels are less than 500 tons. Almost
three out of four vessels using the alongside and the buoy berths handle less than
1,500 tons. These deadweight cargo tonnages are, on first sight, relatively small;
but since much, if not most, of Hong Kong’s general cargo is of relatively low-
weight, “balloon” type, the tonnages handled probably have relatively high cubic
measure. Moreover, given the considerable amount of “shipping around” which oc-
curs within the adjacent Asian ports (the classical “Far East” range), few general
cargo ships would leave Hong Kong full.

Table 3 gives details of the number of containers handled per ship. Clearly, the
buoys played a minor role, though 12 percent of the ships at buoys handled more
than 20 containers! At conventional berths only 6 percent of ships handled more
than 300 containers—compared with 53 percent at Kwai Chung.
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TABLE2

Size of Cargo Loads for Sample Ships
Port of Hong Kong, 1973

UNLOADED LOADED TOTAL HANDLED
Cargo Conventional  Buoys Conventional Buoys Conventional Buoys
Berths Berths Berths
Tons % of ships % of ships % of ships % of ships % of ships % of ships
<100 43 35 40 37 17 6
100—300 7 13 12 23 4 13
300—500 8 95 14 13 12 18
500—700 9 7 6 3 10 11
700—1000 12 12 7 9 14 14
1000—1500 7 11 7 6 15 16
1500—2000 6 7 5 2 10 12
2000—3000 6 4 6 11 11 8
3000—5000 1 1 2 — 7 2
5000—7000 — — — 1 4 —
7000—10000 — — — — — —
>10000 — — — — — —
Number of
Ships 355 742 399 758 355 782
TABLE3
Number of Containers Handled per Ship
Buoys
CB KC 4 B Total Buoys
Number of
Containers
per ship No. % No. % No. No. No. %
<10 115 32 4 3 352 259 611 82
10— 20 27 8 — 23 10 33 4
20— 50 47 13 3 3 31 15 46 6
50— 100 47 13 7 6 25 7 32 4
100— 150 58 16 7 6 11 3 14 2
150— 200 19 5 12 10 1 2 3 —
200— 300 16 5 23 19 2 1 3 —
300— 500 23 6 28 23 — —
500— 700 2 — 9 8 — —
700—1000 1 — 14 12 — —
>1000 — 12 10 — —
ToTAL 355 98 119 100 445 297 742 98
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In short, the sample data reveal some of the essential size contrasts between
vessels using the different berthing systems. Smaller vessels berth at the midstream
B buoys (more than half are between 1,000 and 2,000 NRT); at the A buoys 78 per-
cent of vessels are between 3,000 and 7,000 NRT. Larger vessels use the alongside
berths, but there is a high degree of interchangeability between A buoys and the
alongside conventional berths. Container vessels using the Kwai Chung terminal
are much bigger—31 percent exceeded 15,000 NRT, compared with 8 percent of
vessels at conventional berths.

Handling rates

Handling rates for conventional, break-bulk cargo at buoys vary, and official
statistics are not recorded by the Department of Marine in Hong Kong. However,
data obtained for a major line servicing the Hong Kong/Hawaii/U.S. West Coast
route over the period January-November 1973 indicated that about 50 percent of
the ships handled between 500 and 1000 tons of cargo and about one third handled
more than 1000 tons. The rate of handling varied, but for 50 percent of the vessels
the rate was between 10 and 30 tons per hour and only 7 percent of vessels achieved
rates of more than 50 tons per hour.

At the Kwai Chung container terminal, data for a sample of 206 ships were
provided by the individual berth operators for variable periods during 1973. There
was some variability, but generally high rates were achieved. Sixty-eight percent of
the vessels had a working rate of 20 lifts per hour or more, and approximately one
third of the vessels worked at a rate of 40 or more lifts per hour. A fuller discussion
of the impact of containerisation on the port is contained in [11].

Vessel turnround time

Turnround time has been defined in this study as the gross time spent by a vessel
in port—that is, the time difference between the date and hour when a ship leaves
the port limits and the date and hour when it arrived within port limits—and
measures the precise time in hours and minutes which the ship spent in the port.

Table 4 details the actual turnround time for the number and proportion of
ships, by berth groups and in 8-hour intervals, for the sample of ships using the port
in 1973.

Both the individual profiles for each berth group and the comparison of values in
each profile are worthy of attention.

At the conventional, alongside berths 16 percent of vessels are included in the
modal class between 16 and 24 hours turnround time—and 30 percent of ships
using these berths stay less than 24 hours in port. More than half remain less than
40 hours, and three out of four ships using these berths clear the port in under 64
hours.

It has been suggested above that there is some interchangeability between the
alongside berths and the A buoys, and certainly many well-known lines operate
from the buoys. But turnround time profiles of the two kinds of berths show some
marked differences. Thus, only 11 percent of ships using the A buoys spend less
than 24 hours in port, and only 55 percent stay less than two days (compared with
64 percent for the conventional berths). But the percentages are quite similar at the
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TABLE4

Ship Turnround Time, Port of Hong Kong, 1973

Conventional
Hours in Berths* Kwai Chung* A Buoys* B Buoys**
Port % Cumula- % Cumula- % Cumula- % Cumula-
tive% tive% tive% tive%
0— 8 2 2 2 2 — — 2 —
8— 16 12 14 7 9 3 3 1 1
16— 24 16 30 31 40 9 12 4 5
24— 32 15 45 24 64 19 31 14 19
32— 40 10 55 14 78 12 43 14 33
40— 48 9 64 4 82 13 56 18 46
48— 56 8 72 4 86 12 68 13 59
56— 64 5 71 3 89 8 76 8 67
64— 72 4 81 3 92 5 81 4 71
72— 80 5 86 2 94 5 86 4 75
80— 88 4 90 2 96 3 89 5 80
88— 96 2 92 — — 2 91 4 84
96—104 1 93 1 97 3 94 1 85
104—112 3 96 1 98 2 96 2 87
112—120 — 96 — — — 96 2 89
120—128 — 96 1 99 1 97 1 90
128—136 1 97 — — — 97 2 92
136—144 1 98 — — — 97 2 94
>144 2 100 1 100 3 100 6 100
TOTAL 100 100 100 100

*Sample period January-June 1973
**Sample period January-March 1973

72-hour or 3-day limit—about 80 percent of vessels using both berth types turn
round within three days.

The B buoys berth the small ships, mostly those on the short-haul Asian routes,
and of the four berth groups this group might intuitively be expected to attract the
less sophisticated, slower and less efficient vessels. Certainly, the turnround time
profile is more attenuated—only 6 percent leave within 24 hours and 46 percent
within two days; but again, by the three-day limit, 70 percent of the ships have tur-
ned round. Twenty percent of vessels at these buoys stay longer than 88 hours or $.6
days.

'};‘he contrast between the container terminal turnround times and those of all
other berths is, as expected, dramatic. Forty percent of vessels there turn round in
less than 24 hours, and 31 percent take between 16 and 24 hours. Almost two thirds
stay less than 32 hours, and 40 hours is the maximum time for almost 80 percent of
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the ships. Almost 70 percent of the ships at these berths turn round within 16 to 40
hours of entering the port.

The temptation to conclude that, because the handling methods appear to be ar-
chaic and inefficient to the Western eye, ships remain in the port of Hong Kong for
a long time is clearly not justified. For all berth groups, 80 percent of the vessels
clear the port within three to three and a half days. And, except for the smaller
vessels at the B buoys, at least half the vessels stay less than 40 to 48 hours in port.

There is, however, strong evidence from the comparison of size and turnround
time profiles for ships in individual berth groups (Tables 1 and 4 respectively) that
larger cargo ships clear the port more quickly than smaller vessels. This observation
is obviously in conflict with the “larger ship, longer port time” hypothesis, and we
now turn to a systematic exploration of the hypothesis, using regression analysis.

STATISTICAL TESTING OF THE SHIP SIZE/
TURNROUND TIME RELATIONSHIP

Regression analysis was carried out for vessels according to their berthing patterns
at four berth groups—A and B buoys, conventional berths, and berths at the Kwai
Chung container terminal—and according to their size (NRT) in seven size groups.
For each vessel, turnround time in hours and minutes was computed from arrival
and departure time data, and four independent variables were used —NRT, cargo
tonnage loaded, cargo tonnage unloaded and total cargo handled. Three
regression functions were used—a linear function and two non-linear, logarithmic
functions.

In the earlier work of Heaver and Studer [4], the input data for the 1,305 grain
ships were grouped by year and by grain type loaded, in an attempt to discover
more specific relationships. In this study there has been a rather exhaustive attempt
to disaggregate the data according to berth requirements and vessel size groups, in
order to achieve greater homogeneity within data sets. Thus regression runs have
been made:

i) using data for all 1,216 vessels using the port in the sample period,

ii) using all 1,216 vessels but disaggregated by berthing pattern—on the
assumption that vessels using similar berths would tend to be similar. (This
involved four sets of vessel data, referring to vessels using A buoys, B buoys,
conventional berths and the Kwai Chung container terminal),

iii) using all 1,216 vessels but disaggregated into vessel size groups (seven in
all), in this case defined in terms of NRT. It might be expected that this
would be a strong homogenising factor.

When it seemed likely that some “fly” values might have distorted the statistical
relationships, the original data set of 1,216 vessels was reduced by omitting

i) vessels with turnround time values exceeding 144 hours, and

ii) vessels which had zero values for the amount of cargo loaded and/or
unloaded; and

iii) to further simplify the input data, the small number of vessels which
loaded and unloaded at different berths was ignored.
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TABLEbS

Variable Parameters and r and r* Values for the Total Sample*

Variable Mean Standard Linear
Deuviation Function
T r?
Y = TRT 55.1 59 — —
X, = NRT 5484 6092 -0.131 0.017
X, = CGOUNL 619 875 0.094 0.009
X; = CGOLD 599 1052 0.023 0.001%
X, = TOTCGO 1217 1877 0.077 0.006

*In this and the following tables these abbreviations and symbols are used:
TRT = turnround time;

NRT = Net Register Tonnage;

CGOUNL = Tons cargo unloaded;

CGOLD = Tons cargo loaded;

TOTCGO = Total cargo tonnage handled.

tNot significant at 5 percent level

+ T Not significant at 5 percent level but significant at 10 percent level

In a second aspect of the regression strategy it seemed possible, perhaps even
likely, that the statistical relationships being sought would be non-linear rather
than linear. Heaver and Studer noted this possibility but suggested, with reference
to a plot of loading rate per day against vessel size (their Figure 1), that non-linear
functions would be unlikely to provide a better fit. (In fact, a visual inspection of
the plot indicates a distribution not unlike that of a modified exponential func-
tion.) In this study the regressions were run for the linear function and with
logarithmic transforms.

The first three computing runs were carried out using all 1,216 vessels in the
sample, and tested for a linear relationship between turnround time and the four
independent variables. After the initial run the second and third runs used input
data disaggregated on the basis of berth requirements and vessel size, respectively.

Table 5 summarises the results of the initial regression run using all 1,216 vessels.
The mean values are instructive, though the large values for the standard
deviations indicate the high degree of variability evident within the total sample,
For 1,216 general cargo vessels which used the port of Hong Kong in 1973, turn-
round time averaged 55 hours; the average NRT was almost 5,500 tons; vessels
unloaded and loaded about the same tonnage (619 and 599 respectively) and hand-
led a total of just over 1,200 tons. Coefficient of variation (1000x/X) values are
about 110 per cent for turnround time, NRT and total cargo handled, and con-
siderably more for the unload/ load tonnages (141 and 176 per cent respectively).

The 7 and r? values of the regression equations relating the four independent
variables to turnround time are quite low, and clearly indicate a very weak relation-
ship. What is of special interest, however, is the negative correlation between turn-
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TABLEG6

Variable Parameters* for Vessels grouped by Berth

Number of
vessels TRT NRT CGOUNL CGOLD TOTCGO

A buoys 422 55.9 4523 469 467 937

(68.7) (17387) (677) (708) (845)
B buoys 290 66.3 1548 838 338 1167

(53.8) (800) (797) (497) (893)
Conventional 318 45.4 6701 584 660 1244
Berths (41) 4832 (804) (1100) (1336)
Kwai Chung 117 34.4 16123 764 1543 2307

(26.3) (11929) (1610) (2046) (2869)
TOTAL VESSELS 1147

*The two values for each of the variables refer to the mean and (in brackets) the standard deviation.
For abbreviations and symbols see Table 5.

round time and NRT. This indicates that, rather than large ships spending longer
time in port than smaller vessels, the reverse is true in the port of Hong Kong.

In the second computing run the original 1,216 vessels were grouped according
to berthing pattern, and in the third according to vessel size (NRT). Table 6
suggests a greater homogeneity in variable parameters for ships classified by berth
groups, especially for NRT and turnround time (with the exception of turnround
time for vessels at A buoys); but in the amounts of cargo unloaded and loaded and
in the total handled, there is again, and to some extent surprisingly, a very large
amount of variability. The grouping of vessels in this way clearly indicates some
basic differences in characteristics which were hidden in the aggregate values for
turnround time and size (NRT); but it again underlines the proposition that larger
ships turn round more quickly than their smaller counterparts in the port of Hong
Kong, though vessels at B buoys handle more cargo on the average. (This may well
be because the type of cargo handled—some raw materials, etc.—may be notably
heavier per unit load).

Despite the grouping of vessels by berth used, the r and r* values (Table 7)
remain low, though there is some improvement in “explanation” of the relationship
between turnround time and the total amount of cargo handled. Again there is a
negative relationship between turnround time and NRT for vessels berthed at the
buoys and at the conventional berths, but the values are not statistically significant.

On the third computing run vessels were grouped into seven size groups on the
basis of NRT, and Table 8 lists variable parameters on this basis. Average turn-
round times for individual classes still show considerable variability— coefficient of
variation values lie between a low of 63 percent for vessels over 15,000 NRT and a
high of 152 percent for vessels between 5,000 and 7,000 NRT. But grouping on this
basis clearly demonstrates the speedier turnround of larger vessels—the average
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TABLE7
rand r* Values for Linear Regressions of Vessel Variables for
Vessels grouped by Berth
Conventional Kwai
A Buoys B Buoys Berths Chung
Variable T r? r r? T r? T r?
NRT —0.333 0.001+ —0.004 ot —0.106 0.01¢ na
CGOUNL 0.088 0.008f —0.001 ot 0.303 0.09 0.187 0.04
CGOLD 0.154 0.02 0.287 0.06 0.062 0.004 0.131 0.017¢
TOTCGO 0.199 0.04 0.131 0.02 0.131 0.017 0.198 0.04
For abbreviations and symbols see Table 5.
TABLES8
Variable Parameters for Vessels grouped by Size (NRT)
NRT Number of
(000) Vessels TRT CGOUNL CGOLD TOTCGO
0—1 78 61.2 405 404 809
(42.6) (440) (341) (624)
1— 3 383 62.9 748 326 1074
(68.9) (745) (463) (849)
3— 5 310 54.9 638 406 1044
(42.5) (830) (627) (929)
5— 7 233 55 381 541 922
(84) (658) (929) (1009)
7— 9 49 51.8 549 768 1317
(52.8) (742) (786) (1180)
9—15 97 38.4 705 2081 2786
(27.9) (1098) (1900) (2292)
>15 66 29.6 798 1215 2013
(18.7) (1842) (2048) (3082)
TOTAL
VESSELS: 1216

For abbreviations and symbols see Table 5.
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TABLEY

rand r* Values for Regressions for Vessels grouped by Size (NRT)

NRT CGOUNL CGOLD TOTCGO
(000) T 2 r r? r r?
0— 1 0.049 0.002+ 0.511 0.26 0.315 0.10
1— 3 0.062 0.0041 0.168 0.03 0.146 0.02
3— 5 0.291 0.08 0.238 0.06 0.420 0.18
5— 7 0.028 0.001t 0.066 0.004+1 0.077 0.006
7— 9 0.271 0.071 1 0.111 0.01% 0.255 0.06%1
9— 15 0.18 0.031+ —0.047 0.002t 0.048 0.0021
>15 0.119 0.01t 0.185 0.03% 0.197 0.041

For abbreviations and symbols see Table 5.

turnround time for vessels under 3,000 NRT is considerably more than for vessels
over 9,000 NRT, for example.

The disaggregation of vessels by size has improved some r and r? values, though
two-thirds of the values are not statistically significant at the 5 percent level (Table
9). For vessels up to 5,000 NRT, however, there are positive relationships between
turnround time and the amount of cargo loaded and the total amount of cargo
handled; for vessels exceeding 5,000 NRT there is no statistically significant
relationship at the 5 percent level, though in three cases the relationship is ac-
ceptable at the 10 percent level.

From the original turnround time values for ships in the sample it was apparent
that there was a small number of vessels which remained in the port for repairs, or
for crewing, or which were delayed because of immigration or quarantine
requirements or for other reasons. Such delays obviously distort average turnround
times and do not truly reflect the rate of cargo handling. Thus, in a further attempt
to “homogenise” the input data 41 vessels with a turnround time of 144 hours or
more were excluded from the sample and further regression values were computed,
maintaining the size groups for vessels.

Table 10 shows the resultant changes in values of the variables. The impact on
average turnround times for the size groups is most marked, particularly for vessels
up to 9,000 NRT, but the decrease in average turnround time with increasing
vessel size remains pronounced. Thirty-five of the 41 vessels with a turnround time
of 144 hours or more were in the three size groups between 1,000 and 7,000 NRT,
and it is in these groups that some notable improvement in the statistical relation-
ship between turnround time and cargo characteristics has occurred (Table 11).
Thus, although the overall levels of explanation remain quite low, the removal of
“fly” or extreme values has improved the relationship between turnround time and
cargo characteristics for ships between 1,000 and 7,000 NRT. For vessel sizes above
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Variable Parameters for Vessels grouped by Size (NRT),
but excluding Vessels with Turnround Time of 144 hours or more

NRT Number of
(000) Vessels TRT CGOUNL CGOLD TOTCGO
0— 1 75 55.9 391 383 774
(—3)* (33.9) (426) (820) (598)
1— 3 361 50.6 754 312 1066
(—22) (27.8) (744) (439) (838)
83— 5 304 50.8 631 396 1026
(—6) (28.0) (794) (610) (893)
5— 7 226 44.1 383 532 915
-7 (23.7) (658) (923) (1006)
7— 9 47 43.3 510 739 1250
(—2) (32.3) (733) (789) (1105)
9—15 96 36.7 709 2095 2804
-1 (22.9) (1104) (1906) (2299)
>15 66 29.6 798 1215 2013
0) (18.7) (1842) (2043) (3032)
TOTAL
VESSELS: 1175

*Number of ships removed from this size group with turnround time >144 hours
For abbreviations and symbols see Table 5.

TABLE1l

r? Values for Regressions for Vessel Size Groups,
excluding vessels with turnround time of 144 hours or more

NRT CGOUNL CGOLD TOTCGO
(000) T r? T r? T r?
0— 1 —0.03%9 0.002% 0.417 0.18 0.195 0.041%
1— 3 0.270 0.07 0.217 0.07 0.382 0.15
38— 5 0.279 0.08 0.311 0.10 0.460 0.21
5— 7 0.267 0.07 0.126 0.02++ 0.291 0.09
7— 9 0.129 0.02%+ —0.049 0.002%+ 0.051 0.003%
9—15 0.246 0.06 —0.008 ot 0.111 0.01%
>15 0.119 0.01 0.185 0.03% 0.197 0.04%

For abbreviations and symbols see Table 5.

173



May 1978 JOURNAL OF TRANSPORT ECONOMICS AND POLICY
TABLE12

rand r* Values for the Reduced Sample of Vessels

linear log 10** In***
r r? T r? T r?

NRT (10038)* —0.183 0.033 —0.180 0.032 —0.180 0.032
CGOUNL

(757) 0.208 0.043 0.186 0.035 0.186 0.035
CGOLD (788) 0.003 0.01 0.122 0.015 0.122 0.015
TOTCGO

(1003)* 0.120 0.014 0.239 0.06 0.239 0.06

*Number of ships in the sample

**log Y,=loga+blog X,

***¥nY.=lna+bX,

For other symbols and abbreviations see Table 5.

and below this there has been some slight reduction in the strength of the relation-
ship, though a number of the 7 values are not statistically significant.

In the analysis of the data so far, the disaggregation of the total sample by bertl.
areas and by size groups has indicated quite clearly that larger general cargo
carriers spend significantly less time in port than the smaller vessels—in some in-
stances, half as much. But the results of the statistical analysis of the relationship
are less than overwhelming, though negative correlation coefficients do support the
generalisation. Invariably, however, the levels of “explanation” are low, and in
some cases they are not statistically significant. The same can be said of the
relationship between turnround time and the tonnages of cargo handled, but here
there are consistent positive relationships.

In the third and final set of computing runs the original sample of 1,216 vessels
was reduced by excluding vessels with turnround time equal to or more than 144
hours, vessels which had zero values for the amount of cargo loaded and/or
unloaded, and vessels which changed berth to load and/or unload. Both linear and
non-linear regressions were computed.

The results of the computations for all vessels in the reduced sample are listed in
Table 12, and may be compared with those in Table 9. There is marked im-
provement in correlation values; and, though levels of explanation remain low,
they are better than those calculated for the total sample of 1,216 ships. The non-
linear regression values are better only for the turnround time/total cargo handled
and cargo loaded relationships. Again however, and of specific importance, is the
negative relationship between turnround time and NRT. Both the linear and log
functions are similar, and the values are statistically significant.

Further disaggregation of the sample was based on berth groupings and ship size
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groups as before, though the four previous berth groups have been simplified to two
groups, reflecting the traditional mid-stream cargo handling methods (at the A
and B buoys) and cargo handling at alongside berths (at the conventional berths
and at Kwai Chung). Table 13 summarises the regression results of the sample of
vessels grouped by berth areas.

The grouping of vessels by handling systems has not changed the negative
relationship between turnround time and NRT above, and strengthens the evi-
dence that larger general cargo ships turn round more quickly than smaller vessels
in the port of Hong Kong. Again, levels of explanation are low and except for log
values for the conventional vessels, statistically significant.

Transformation of variables into log form has produced broadly similar results
to the linear regressions, but has given a significantly better fit for the relationship
between turnround time and total cargo handled for vessels at the alongside berths.
The negative correlation between turnround time and cargo tonnage loaded for
vessels at alongside berths is interesting and is consistent with findings in Tables 9,
11 and 14. In all cases, however, the 7* value is not statistically significant.

When vessels were again grouped by size (NRT) and regression calculations were
made (Table 14), the pattern of results was broadly similar to previous runs (Tables
9, 11). For the most part log values were not as good as those achieved in the linear
regressions. There was some strengthening of the relationship between turnround
time and cargo tonnages unloaded, and the “best” level of explanation achieved
was for the turnround time/total cargo handled relationship (r* = 0.27). Despite a
more liberal sprinkling of 7’ values greater than 0.10, however, the levels of ex-
planation are low and there are numerous instances where the value is not
statistically significant.

CONCLUSIONS

Hong Kong is of course a unique port. Asian by location, western by association, it
has long been an important focus in the Far East. Its shipping tonnage is a mixture
of ships serving both long and short haul patterns, and, disaggregated by berthing
areas, reveals the basic differences in shipping characteristics. Further, the turn-
round time profile of general cargo carriers by specific berth areas not only in-
dicates a pattern of relatively quick turnround for most ships but also implies that
for the larger, more modern general cargo ships the turnround time profile is
rather less attenuated than that for the smaller ships berthing at the buoys—in
short, that the larger vessels turn round more quickly than the smaller vessels.
This paper has shown that, when this relationship is tested more rigorously by
“refining” the total sample in a variety of ways, the hypothesis that larger ships
spend longer in port than smaller ships cannot be substantiated for general cargo
carriers using the port of Hong Kong.
The testing has been thorough enough in scope to indicate that vessel turnround
time is not a simple function. Low levels of explanation clearly indicate that we are
dealing with a multivariate and stochastic situation. But it has also demonstrated
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that it is necessary to organise data in various formats, and that dealing with tur-
nround time in terms of a total shipping input hides more than it reveals.

Larger general cargo ships turn round more quickly than smaller ships in the
port of Hong Kong. They load and unload more quickly and handle more cargo.
Whether this is true for other large ports in Asia (and there is reason to suspect that
it is) must await further research.

(1]
(2]
(3]
(4]
(5]
(6]
(7]
(8]
(10]
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