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A LOS ASISTENTES A LOS CURSOS DEL CENTRO DE EDUCACION
CONTINUA

Las autoridades de la Facultad de Ingenierfa, por conducto del Jefe del
Centro de Educacién Continua, otorgan una constancia de asistencia a -
quienes cumplan con los requisitos establecidos para cada curso. Las
personas que deseén que aparezca su titulo profesional precediendo a -
su nombre en la constancia, deberén entregar copia del mismo o de su -
cédula a més tardgr el SEGUNDO DIA de clases, en las oficinas del Centro
con la senorita encargada de inscripciones. B '

El control de asistencia se llevarg a cabo a través de la persona encar ,
gada ¢e entregar las notas del curso. Las inasistencias serén computa-
das por las autoridades del Centro, con el fin de entregarle constancia .
solamente a los alumnos que tengan un minimo del 80% de asistencia. '

Se recomienda a los asistentes participar activamente con sus ideas y
experiencias, pues los cursos que ofrece el Centro estéln planeados para
:que los .profesores expongan una tesis, péro sobre todo, para que coordi

nen las opiniones de todos los interesados constltuyendo verdaderos se-
mlnarlos. '

Es muy importante que todos los asistentes llenen y entregen su hoja -

de inscripcién al inicio del curso. Las personas comisionadas por al-

‘'guna institucién deber&n pasar a inscribirse: en las oficinas del Centro

en la misma forma gue los dem&s asistentes, entregando el oficio respec
tivo. .

. Con objétovde mejorar los servicios que €l Centro de‘Educacién Continua
ofrece, al final del curso se hard una evaluacién a trdves de un cues--

tionario disenado para emitir juicios anénimos. por parte de los a51sten
tes. .

’
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Divisién de Estudios Superlores
Facultad de Ingenieria -
U.N.A. M.

SISTEMAS MARITIMOSY PORTUARIOS

( Curso del 12 al 23 dé Marzo de 1979 )

INTRODUCCION

En el rnves'de Febrero del afio de 1972, se impart16 por prime-

ra vez el curso denominado DISENO Y.CONSTRUCCION DE OBRAS MARI-

TIMAS; posterlormente del afio de 1974 a 1978, se han ofremdo anualmen- ,

_ te cursos s1m1lares con el titulo PROYECTO Y CONSTRUCCION DE OBRAS

MARITIMAS Y PORTUARIAS.

Debido a la gran demanda y al 'éxitc:) ébtenido en diého's. Cursos,

" asf como.a los comentarios tanto de alumnos cofﬁa de profesores eh el sen
tido de que, era conveniente ampliar elltiempo de exposicion de los dife--

rentes temas,. para poder comprenderlos y discutiﬂps en forma mas razo-
_ ngble, se decidid que, en este afio de 1979 se-impartieran cuatro cursos -
enrelacidon con la Ingenierfa Maritima y Portuaria, con otra inovacion adi-
cional, consistente en otorgafles; ‘crédi‘tos académicos a los participantes -
que obtengan una evaluacién. satlsfactorla en e1 examen que deben sustentar
para ello o blen, en formao opcmnal llevar el curso como oyentes nica--

mente .

= m - R i e e L o AEE T mee

Los cuatro cursos mencionados son los siguientes:



1)

1)

1)

v )

SISTEMAS MARITIMOS Y PORTUARIOS, que es el primero de la se-
:'rie, se inicia el 1'2 de rriérzo y sé termina el dia 23 del miémo mes,
con el cual se persigue proporcionar al participante los elémentos -
basicos péra la planeacion de. las obras maritimas y portuarias, des_
cribiendo su justificacion, administracion ‘y operacic’)n. Este curso
se ha disefiado para proyectistas,. supervisores y todas aquellas per—‘
sonas que de alguna manera, participen en la realizacion de obras -
maritimas y portuarias. El examen para poder acreditar, en forma
opc1onal este curso, se llevara a cabo durante la semana que se ini-

cia el dfa 30 de marzo prox1mo.

ESTUDIOS MARITIMOS Y PORTUARIOS, del 4 al 15 de junio;-. pues-

to que, todo proyecto de Ingenieria requiere de estudios previos que,

serdn mas extensos mientras mayor nimero de disciplinas interven-
gan, este curso mostrard la importancia de contar con bases de este

tipo. . ' : ’

PROYECTOS MARITIMOS Y PORTUARIOS, del 13 al 24 de agosto, -

Tomando como base los dos aspectos anteriores, es posible el pro--

.yecto de una obra maritima portuaria, por lo que, en este curso se

proporcionan los elementos basicos para ello.

CONSTRUCCION MARITIMA Y PORTUARIA, del 8 al 19 de octubre
Como etapa logica siguiente a un proyecto, se tiene la construccmn,
presentdndose en este curso los procedimientos de construccidn més

comunes’que existen en la Especialidad de las Obras Maritimas.



Los aspirantes a obtener créditos académicos en estos cursos,
deberan presentar el examen o evaluacidn correspondiente a cada uno de -

ellos, que serd llevado a cabo una semana después de terminado el curso.

En esta fc_)rma, dependiendo de los resultados obtenidés, sera

.. posible en un futuro préoximo lograr la constitucién de una Especializacion
..en-Ingenieria Maritima y Portuar—ia, para lo cual se tomaran en cuenta los |
-.créditos obtenidos en esta serie de cursos que ahora se presentan, comple

‘mentados con varios mds que a su tiempo seran programados.

Se espera seguir contando con el éxito acostumbrado en todos

-nuestros propdsitos.

L. Herrejon
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EVALUACION DE LA ENSERANZA

\

=

CURSC> : SISTEMAS MARITIMOS Y PORTUARIOS]

i

pECHLAS: Del 12 al 23 DE MARZO D£ 1979

EFICIENCIA EN EL USO DE
AYUDAS AUDIOVISUALES

DOMINIO DEL TEMA

ENTES)

]
&

XPRESION, COMU-

P
<

|

DEL INTERES (AMENIDAD,

PUNTUALIDAD

{ON CON LOS ASIS

N

i

CILIDAD DE

AN

NICAL

o

i

g p s

paporama maritimo nacional (Bustamante)
cemamrmret B

.}Transporte maritimo (Rechy)
Lot )

P, B

gvaluacion de Proyectos Maritimos.(Ocampo)

dministracion y Operacion Portuaria (Jaramilla)

b

Empresas de Maniobras en los Puertos (Cardenas
o

Las Instalaciones y la Operacion Portuaria (Pindter)

e

’mstala ciones Turisticas (Bustamante)

mstalaciones Pesqueras (Romero)
/

“}Egpalaciones Petroleras (Rodriguez)
B!

' mertos Industriales (Valera) ..

‘ ESCALA DE EVALUACION DEL 1 AL 10







i

e e

//gQuéfie parecid el ambiente del Centro de Educacién Continua?

Muy agradable[ ] rgradable | | Desagradable [ |

Medio de comunicacién por el que se enterd del curso:

Periddico Peribdico ’ Folleto del
Excélsior ' Novedades [:] Curso [:]

L]

Cartel

Radio . Comunicacién
mensual ] UniversidadE:] carta,teléfo E:]

no,verbal,etc.

: 31 Medio de transporte utilizado para venir al Palacio de Mineria:

Automdvii M Metro [ Otro medio
particular = — - L

4. ¢Qué cambilos haria usted en el programa para tratar de perfeccio
nar el curso?

.

5. ¢Recomendaria el curso a otras personas? sy | No [ 1

6. cQué curso le gustaria que ofreciera el Centro de Educacién Tonti
' nua? .

ervicics desearia que tuviese el CEC para los asistentcs a
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DESARROLLAR
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Palacle 49 Mlineria Celle de Tacuba 5, "primar pisje. Pdutzo l, D.F,






EVALUACION DE PROYECTOS MARITIMOS

(Temario a Desarrollo)

PLANES, PROYECTOS Y PRIORIDADES (Ref.1.- pag. 13-25)

1. Introducc}én. Punto de partida. Directrices. Planeacion General
y parcial.

2. . Importancia de la disponi.bil.idad de proyectos.

3. Planes a largo plazo. Presupuestos. Prioridades’

LAS DECISIONES SOBRE INVERSiONES . (Ref.2—pe’1g. .1'1“-30)
- El contexto del Desarrollo. |
. -=Objetivos del Desarrollo. Papel del Transporte.
-=Plan Inte.g‘r‘al

= Planificacién de las Inversiones en Transportes

PLANIFICACION DEL SECTOR TRANSPORTE (Ref.2.-pag 121-144)

ji-vFactores comunes en ia .planifincacién Sectorial. quitiga de be-
néficios y pr.ecios.‘.E‘};e‘:c.‘;og E-xternos sobre el desarrol.lq. Los
planes sectorialés y bienesxtaixl'

-Rasgos distintivos de la planificacién del transporte. Cardcter
Global de las inversionés en transpbrtes. Problémas de tiempo y

_ espacio. Problemas:de;.distribuéién.

-PROBLEMAS Especificos de la planificacién. Costos y esfﬁecifi»

caciones. Mantenimiento. Construccién nueva. Administracién.

I o Lan‘v"‘p‘ti" N0, Conclusidn, =~ — === — s —e e



EVALUACION ECONOMICA DEL SECTOR TRANSPORTE (Ref.2-padg 210=246) X

=Pasos preliminarest

- Problemas de la evaluacién de proyectos.

leMedici()n de los costos econdbmicos., Precios de sombra y otros
ajustes.

= Medicidn de los beneficios econbmicos., Gastos operativos., Tréafico.
Disrﬁi.nucién de accidentel . ‘Ahorro de tiempo. Estimulo al Desarro=
llo Econdmico.

= Comparacion de Costos y Beneficios.

I

LA ADNIINISTRACTON DEL DESARROLILO PORTUARIO(Ref. Snpag 5=22)

< Plan Nacional de Puertos. Desarrollo Portuario‘, Planeamiento de
largo plazo. La secuencia de las inversiones. Mantenimienio de ta
Alis

capacidad operativa. Planeamiento de plazo medxo El analisis

necesario. Servicios. Desarrollo de la organizacibdn portuaria.

. Control  de proyectos. Las propuestas para inversiones. El g
cedimiento de implementacion de los proyecios portuarios, Coo-

cursos y contratacidn, supervision.

PRINCIPIOS DEL PLANEAMIENTO (Ref.3-pag.23=35)

=0Objetivos. Plan de Inversiones. Principios para el proyecto., La
capacidad de atraque., Costos, Ocupacibdn del frente de atrague.
Relacidon enfre los tiempos de espera y de servicio. Plaseamisnts
eii Pammon con las variaciones del trafico. Planeamientc en reige
cion con cambios inesperados. El dptimo econ(’)mico.de lag iz;verm
| o Esp%ci_a

siones. Trafico programado. Variaciones estacionales

«



- em—lu@calizacion. -Aproximaecién-a-un-plan-maesiro.--Clases-de puertoS. .. .. ... . .

lizacién. Flexibilidad y cambio tecnoldgico. Principios de la
evaluacién de inversiones. Evaluacidén financiera. Evaluacidn
econbmica. Costos. Beneficios. Descuentos. Resumen sobre

los métodos de evaluacién. Decisiones sobre inversiones. Pro

yectos conjuntos. Incertidumbre

PREVISION DEL TRAFICO (Ref.3=pag.36-46)

=Principios. Describci’én;del émb}fgo. E;stadistica:s'. La incertAiz-v
dumbre. El préocedimiento de p‘re(.iicci:én. Aei trafico. Tréafico
ro=on = roll off. El meklj‘ca‘dov. Tasa;dei crecimiento. Eventos.
.La politica del puerto. Tendencias. Est;acionai.;d,‘ad; Carga gene=
ral y el producto r_racionéi. Trafico eq céntainers.---I—Ieu'te'rlaud Tré
fico originado por agencias gubernamentales. Trafico de tr’ahsbé_r_‘_
do. Cambios tecnoldgicos. Ar.riba.él él >pu.er'to y tamarfio de embar-

ques. Tamano de las embarcaciones.

»PREVISION DE LA PR(-)DUCTIVIDADA(R-éf. 3 - pé;g. 47-51)

-TEA'r'rores en la estimacion de la productivi‘dad‘.b Prodﬁctividad efec
tiva. Eslabo’namient}o de operaciones. Condiciones ]Aocal‘e‘s. Incre
mento de la produgtividgq? Rfogluctividad a largo plazo. Incremen
to de la productividad con los embarques mayores. Efectos que

reducen la productividad. Metas de productividad.

PLAN MAESTRO Y ZONIFICACION (Ref.3 = pag.52-66)




Configuracidén del puerto. Puerto industrial. Rellenos. Uso de
la tierra. Principios generales. Ingresos provenientes de ex=
pansiones del puerto.

w
= ALGUNOS ASPECTOS DE INGENIERIA |

- TRANSPORTE INTERIOR > (Ref.§ Pag. 67=101)

- MANTENIMIENTO Y EQUIPAMIENTO

EVALUACION DE PROYECTOS (Ref. 4 pag.1~119)

= Fvaluacidn Econdémica, Evaluacién Financiera -
= Costos econéinicos

= Beneficios econdmicos.

=Comparacién de costos y beneficios.

=Otros aspectésu

«Discusién de ejemplos y casos.



Ref., 1
Ref. 2
Ref. 3
B_ef. 4 . -

EVALUACION DE PROYECTOS MARITIMOS

Referencias

"Recursos Financieros y Reales para el Desarrollo"

John H, Adler
C.E.M.L.,A ~ 1465

"La Inversién en el Transporte y el Desarrollo Eco

nbmico" : .
Gary Fromm. (The Brookinys Institution 1965)
Ediciones Troquel = 1974 (Traduccién)

"Port Development"
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United Nations = 1978
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INTRODUCTION

(i) For many years the UNCTAD secretariat,
through its Ports Section, has made consistent efforts
1o help developing countries in their task of extend-

ing and modernizing their seaports, which form a -

vital Jink in the chain of transport. The training of
competent personnel, for both port management and
port planning, has been one of the main goals. Port
training courses, fellowships and a number of tech-
nical publications have been widely used by
UNCTAD for this purpose. L '

(ii) It became apparent during the course of this
work that there was a real need for a reference book
in which the basic principles of modern port planning
were summarized in an easily understood form. The
present handbook is intended to meet this need.

(iti) The paramount importance of a far-sighted
port development policy does not appear to have been
fully appreciated in the past by many governments,

As a result, ports have often been unable to keep up -

with the rate of expansion of 2 country’s overseas and
coastal trade. '

(iv) The consequences of a failure to provide
" proper port capacity before the increased traffic ar-
rives are clearly illustrated by the recent congestion
in many ports of the world, in particular in develop-
ing countries. The enormous sums of money lost
through congestion would often have been sufficient
to build a lavish system of modern ports.

(v) Seaports can, moreover, play a major role in
promoting international trade by generating commer-
cial and industrial activities which directly assist the
economic progress of the country. The history of
many European ports—for example, Hamburg, Ant-
werp, Marseilles, the ports of Poland and, in par-
ticular, Rotterdam—shows how a bold policy of ex-
tending and modernizing ports can revitalize the
economy of a region.

~ (vi) The immediate aim of the handbook is to offer

daily guidance 1o port. planners in their difficult task
of formulating a national port development policy
and preparing realistic programmes for the extension
and improvement of individual ports. The long-range
purpose is to contribute to the training in developing
countries of competent port planners, able to co-oper-
ate on equul terms with international experts and for-
eign advisers.

(vit) The first part of the handbook deals with

general principles of port planning and with proce- -

dures to be applied for establishing a prctical and
_consistent programme _of work, for forecasting traffic

!

and productivity, and for studying various problems
that have a direct impact on the development of
ports. .

(viii) The handbook suggests that the preparation
of a port development programme should follow a
definite sequence of steps, which are outlined, so as
10 ensure that the work of planners is more system-
atic and efficient and. that nothing of importance is
forgotten. However, since it is impossible to deal ade-
‘quately in one volume with the myriad problems that
affect the planning of a major port, it was felt neces-
sary to concentrate, in the handbook, on those points
that appear to be least familiar to planners in devel-
oping countries, and to refer only briefly to other
subjects. It is recommended that port planners
should endeavour to build up a reference library on
the subject of port development, and to this end a
list of publications by private specialists, international
organizations and the secretariat of UNCTAD .=
appended to the handbook, in annex 1.

(ix) In the second part of the handbook, methods
of planning various kinds of port facilities are dis-
cussed. Procedures are described for the preparation
of plans for general cargo berths and for specialized
terminals where containers or bulk cargoes are to be
handled. Sound and realistic decisions on port invest-
ments must be based on accurate numerical analyses
of several alternatives and on correct procedures for
selecting the most advantageous plans.

(x) The use of sophisticated methods has not been
recommended. Instead, a set of straightforward
methods has been developad by UNCTAD, mainly in
the form of curves and diagrams based both on em-
pirical data and on mathematical calculations. They
offer a degree of numerical exactitude comparable to
that of many of the advanced computer-based ap-
proaches and are more satisfactory for general use.

(xi) The decision to recommend simple manual
methods was taken after several years of testing the
computer-based approach of the UNCTAD secretar-
iat's early .work in the simulation of seaports. Al-
though that early work made possible the develop-
ment of the simplified methods recommended in the
handbook, and served as a basis for the UNCTAD
research programme on port development, it became
clear to those engaged in the work that the use of
computer-based methods by port planners in devel-
oping countries would be too costly, both in time and
in scarce skills, to be justified in the majority of
cases. This conclusion has been reinforced by the
realization that, during the present period of rapid .






technological change, the input information in those
countries will continue for many more years to be
uncertain and inexact.

(x\ii) Port plunners ought, rather, to bear in mind
that there is no substitute for experience and sound
Judezment. Dizgrams and formulae are merely an
suniliury tool for their work, a means of relieving
them of time-absorbing calculations and of freeing
their minds for creative work. Port planning is a chal-
lenging and complex task but not an exceptionally
difficult one. It requires a full understanding of the
wiay in which an efficient port works, a sound
krnowledge of the general economic conditions of the

country, a good deal of common sense and a certain
talent for visualizing the future.

(xiii) It is hoped that this handbook will prove' to
be a useful contribution to the common international
goal of establishing a world-wide system of efMicient
ports. It is unlikely that many of the decisions that
may be taken with the aid of the hundbook can be
implemented before the early 1980s, by which time
many technological changes may have occurred. It is
of the utmost importance, therefore, that all port
development plans should be as flexible as possible
mn order to ensure a prompt response (o changing
demand. ' -

, Part One







Chupter |

THE MANAGEMENT OF

A. ihe need for a national ports plan

1. Technological improvements in recent years
have made it essential to plan the transportation sys-
tem of a developing country as a whole, in order to
‘achieve a balance between the capacities of the var-

ious parts. In maritime transport it is sometimes pos-’

sible~-particularly for bulk and unitized cargo move-
ments—to include the shipping, port and inland
transport facilities in one co-ordinated plan. In other
cases the ship traffic is not under the contro! of the

planner and it is only possible to co-ordinate the port '

facilities with those of inland transport and distribu-
tion. Planning a sea-port without considering the

connecting road, rail and barge facilities may lead to

serious faults in national communications. This is
particularly true in the case of developing countries,

~in many of which the freight traffic is rapidly grow-
ing and chunging. Co-ordinated planning is discussed
further in part one, chapter V, on master planning
and port zoning.

2. Within the ports ‘sector, a balanced plan is

- needed for each cluss of maritime traffic. The num-
ber of ports; their specialization and their location
have to be considered. Although some countries still
permit free competition between their ports, this is
no longer secn as acceptable where national resources
are limited. For example, the trend towurds: handling

bulk commoditics at specialized, high-throughput

terminals (the annual throughputs of which are mea-
sured in millions of tons) means that-the whole na-
tiona! traffic flow of ‘a particular product may be
handled at one terminal irrespective of apparent
geographical requirements. To allow this traffic to
spread over a number of ports, as may happen with-
out national planning, will mean either that each can
only afford to install low-volume equipment, which
will not allow the country to take advantage of the
economies of scale obtainable throught the use of
farge bulk carriers, or that each port has to invest
large sums in under-utilized terminals. Either alter-
native will lead to steep increases in unit costs which
may often far outweigh. the increased land transpor-
tation costs resulting from the development of. a
single, specialized, high-throughput terminal.

3. With regard to all classes of freight, there is a
growing need to avoid the over-investment which can
result from competition in a context of increasingly
expensive cargo-handling technology. The example of

}_.”European co‘maincr berth investment during the
,_A%Os, when the total capucity installed was scveral

PORT DEVELOPMENT

times greater than the demand, is one that develop-
ing countries can il afford to follow.

4. Recent technological changes in transportation
methods require such specialized cargo-handling fa-
cilities that there is a strong case for the regional co-
ordination of investments in specialized terminals.
The joint planning: of port investment by countrics
sharing the same hinterland can clearly be economi-
cally advantageous, but in any case it is now virtually
obligatory for each country to develop its own
national ports plan.

5. The factors which should be taken into consid-
eration in the preparation of a national ports plan are
iltustrated in figure 1. It would be advisable to use

" that I‘burc as a check-list to determine which aspects

s

require further study before any major port invest-
ment decision is taken. The amount of work in-
volved would probably justify the maintenance of. a
small permanent nucleus of professional planners, to
be augmented by an additional professional team
when a full revision of the national plan is needed.

6. The main activities indicated in figure ] are the
forecasting of the national demand for maritime traf-
fic transport, the surveying of -existing ports and the
national surveying of the means of transport avail-
able for maritime traffic. In addition, where major
new terminals are under consideration, it would be
advisable to make preliminary surveys of coastal
geology and hydrography.

7. A number of related plans will result from this

examination: a maritime traffic assignment plan; a -

national port investment plan; an inland routing plan
and a coastal shipping plan. All of these will be con-
ceived at a broad strategic level only, the planning of
detailed facilities being left until each specific port
development project is prepared.

"B. The national ports authoerily

8. A further requirement at this point will be a de-

cision on the policy as to which parts of the port in-

frastructure will be paid for by the central govern-

‘ment and which by the individual port authority

from its own revenue. There may be certain large
capital expenditure items that would place too heavy
a strain on port finances if they were to be supported
from income while charges were maintained at a rea-
sonable level. Some would argue that only the con-
newng, road dnd ranl ﬁ)stems should be excluded
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from financing by the port and others that majorl

long-term structures such as breakwaters and work
such as approach channe! dredging should also be
partly or wholly charged to the central or regional
government. It is for each government to decide
this policy according to the financial capacity of ex-
isting ports and the exmc(ed prol‘tabxllty of planned
new ports.

9. In d'e.clding to what exte‘nt_.lhc central govern-

" ment should rétain" the responsibility for setting port

]

“development priorities, it should-be borne in mind

that an individual port authority may be limited by
its physical boundaries from-finding .what is econom-

- ically the right location for a new terminal. In times
‘of change, a port authority is likely to place emphasis

on those alternatives which preserve or enlarge its

level of activity. Modern technological developments

make such tendencies undesirable from the point .of
view of the country as a whole, as the location of ex-

ment standards, a common wage structure and com-
mon q11alecat:ons for promotion; power to approve
coimmon {abour union procedures.

(e) Licensing: where appropriate, power to establish
principles for the licensing of port employers, agents,
elc. ‘

(/) Information and research: power to collect, col-
late, snalyse and disseminate statistical information
on pen yctive for general use, and to sponsor re-
search Into puil matters as rcquxred '

(g) Legalt pawer to act as legal adviser to port

authotitveg

~cial,

isting port facilities may be inappropriate {or the use .

of the new technologies.

10. For such reasons there is a strong case for set-
ting up a specialist government agency with the over-
all responsibility -for .co-ordinating port policies at a
national level. To-build up and maintain the capabil-
ity needed, and to allow a free interchange of ideas
with the many interests involved, it may be more ap-

" propriate for the agency to be separated from the cen-

tral’ government ministry concerned and to take the

form of ‘a national ports authority with defined stat-

utory powers, such as those listed below. There is a
close, parallel-to the move in a number of countries
towards national airport authorities, national oil au-

.thorities and so. on. A small permanent secretarlat

would be appropnate

Il For efficient managgment of port activity, the
operational decisions should be taken locally; it
would normally be-wrong 1o give a national ports au-
therity any operational responsibilities. Its main func-
tion should be one of co-ordination and. regulation,
the principal aim being to prevent the: undesnrable
duplication of investments. The. Statulory pOwers
which it may be apprOprmLe to give to-a natnonal
ports authornty are as follows:’ .

(a) Investment: power to approve proposa]s f'or pon
investments in amounts above a certain figure,” for
example, $5 million. The criterion for approval would
be that the proposal was broadly. in accordance with

~a national ports pIan Wthh the authonty ~would

mamtam

(b) Financial pohcy power to set common. ﬁnancnal“

ObJCCIIVCS for ports (for. example, _required- ‘return.on
investment definéd on a common basis), with.a com-

mon policy  on what infrastructure will be funded”
centrally and what locally, advxsmg the government.

0 loan applications.

{©) Tariff policy: power to set a common tarlff»

structure (local conditions wil! Jetermine to what ex-

—tent_the.authority_should_also_regulate tariff- levels). _

(d) Labour policy: power to set common recruit-

12. It would be. advisable for such an authority to
set up a methbec of obtaining advice from persons
with wide expedience in the matters of harbours,
shipping and inlsnd transport, in industrial, commer-
financial and economic matters, in apphed
science and in the erganization of labour. An appro-
priate mcthnd would be to co-opt such persons onto
the Board of the wuthority or onto its subsidiary com-

' ‘mittees. Liaison would ‘also take place with natlonal

bodies representing shippers, shipowners, etc.

13. The risk involved in giving such an authority
powers over port investments and tariff policy is that
additional delays may be introduced. It would be es-
sential, therefore, to institute in addition an emer-
gency procedure to speed up or even by-pass the nor-
mal decision process when, for example, there were
sudden changes in traffic or rapid increases in con-
gestion..

C. Pegt development

14. Within the broad national strategy, the devel-
opment of each individual port must be comprehen-
sively planned. The development of a port consists of
a combination of medivmderm and Jong-term plan-
ning of new facilities plvs 1n the case of an existing
port—a programme of short-term action to improve
the management, the present facilities and their use.

15. For each investmenl there must be, first, -
planning phase, which ends in a recommendatlon on

which course of action the port should follow, giving .

only a broad treatment of each iechnical aspect; sec-
ondly, a decision phase which can be substantial and
includes the securing of funds; thirdly, a design
phase which turns the chosen plan into detailed
engineering designs, and lastly, the construction or
implementation phase. This handbook is concerned
mainly with the planning phase, and goes only into
sufficient technical detail to suppiy the information
necessary to produce preliminary cost estimates.
Final cost estimates are predominantly dependent on
the engmeermg difficulty and magnitude of the pro-
ject. These estimates must be made, and the subse-
quent engincering design and construction work car-
ried out, after the conduct of more detaled investi-
gations by qualified civil and mechanical engineers,
in consultalion with the port authority This hand-

1he use ot such proﬁ.ssxonal staﬁ"

7



16. The long-term pian—the master plan as it is
often called-—onsists of a view of the future situa-
tion as it will be after a series of individual develop-
menis have been carried out. However, it. doss not
try to say whether and exactly when each of them
will occur, since this will depend on traffic davelop-
ment. The master plan will be sei within the frame-
work of the national ports plan and in turn wiil pro-
vide a framework within which the medium-term
plans for action can be drawn up and specific projects
defined. This principle of going from a broad long-
term plan to a detailed medium-term proposal should
be a standard procedure.

17. The programme of immediate practical improve-
ments for the use of existing facilities can, however,
go zhead independently of the medium- and long-
term pians, There will always be an urgent need for

moderaie technical and operational improvementis,

uch as the extension of available storage space, th“
?ntmductnon of additional cargo-handling equipment
of the purchase of pilot boats or lighters. Improve-
ments of this kind are independent of future capiial
investments and shouid not be delayed untit the
main investment plan is finalized.

18, For example, the ideniification and removal of
botiiz-necks which impede the . productive flow of
eands may be studied by the methods indicated in
UNCTADs report -on berth throughput.! This ap-
proach can be undertaken at any time independently
of the planning project, but it would be advisable {or
sufficient analysis of throughput {o be made by the
niiddle of the plann‘n g phase to give reasonable prac-
tical estimates of future producuvmes The establish-
ment of these estimates is one of the most important
and difficult 1asks of the post planner.

D. Long-term pianmng

19. In order to prepare both the national ports plan
and the master plans for individual ports, the planner
needs to ascertain the-development framework within

which each port will be operating. To do this he

should consider the following aspecis:

{a} The role of the pori, which may mcluce s0me
or all of the following tasks:

(i) To serve the international trading needs of its

hinterland as reflected by traffic forecasts,

cither in total for all needs or excluding spe-

cific commodities (e.g. bulk commodities
whwh are to be handled at special termmalv
suiside the port’s r;sponsnbphty),
1(3 assist in genérating trade
industrial development;
(iit} To capinre an increased share of inlernational
traﬁ“c either by irans-shipmem or by inland
hﬁg

‘iﬁi} and reg]onai

{iv) 'To provide iransit facilities for d!sidni hinter-.

fands not traditionally served or for neighbous:

zng fand-locked. countries. -
K Bey m threughpur: Systzratic methods for improving xrremi «gws
operotions (United Naitions publication, \sjﬂs Wo, B4

- Modern technological developments

. the national poris plan w‘,‘ee“ﬁ dvgi

. those

(b) The extent of the port's responsibi!ity for
infrastructure neceds, as follows:

(i) Marine responsibility, which may be lota?

from landfall to berthing; or may cxclude est-
uarial, river or canal approaches jor the finan- ¢
cing of major marine works {e.g. main break»
waters, capital dredging);
Landward responsibility, which may be {otal,
inciuding road/rail links between port and in-
land depots, etc., or may exciude either links
shared with other users or focal connecting
roads/sidings.

(¢) The land-use policy for the port, which imay
have freedom within fixed boundaries, or freedom to
acquire or dispose of adjoining land either on the
open market or with” compulsory purchass, or free-
dom to acquire non-adjoining land for storage, for
inland clearance depots, or for additional berths s
new coastal locations.

{d) The financial policy as regards the port, which
may be etther fully commema!, seif-supporiin i
with freedom to set tariffs as necessary, or su
restrictions on taniff policy linked to 2 fimita :
commercial accountability or subjeci to public coniral
as an instrument of national deve!opmem

(i)

20 The long-term plan will place more u,xp?d«i*
on what is desirable than on what the trends seem
to show to be likely. The planner needs to place him-
self in the future sitnation, even if this is 20 vears
hence, and try to draw a consisient picluve of alf thai
e will find at that time.

21. This picture will allow the plannsr
a sensible future situation which i at |
and far-siphted, even if thers can e ne ¢
its details are correct prediciions. The hré ~Us
and that of the major water areas and channel
opments are the most vital features of the long
plan. These must be provided for in a mannzr
sistent with the expected increase in traffic,
over a long period can bs quite substantial {ior ¥
ple, a one-million ton level increasing by 10
cach year for 20 years becomes 4.7 i

10 ?'5\‘; ¢4‘z

need for ample land space stitl maore
was the case in the pasi - A container lerminal
major terminal for ores requires an drea oF
hactares. Clearly, failure to sarmark subsiay
areas may mean that residential and othe

development may use them up frsi.

22, The indusirial
ment—central,

planning policies
regional oy municipal-

much of ihe framework necs
objectives. But it would be un
responsible for mcu poliat
al the outsel since their
bilities of port devbiop"ﬁm;
plete, Therelore, afier ‘l"?"w 190
cemead, and. coziﬁ"?mg wha
planner will almost cenair
answered questions. Ha

[EAte
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-, these gaps by making his own assumptions on the

long-term role of the port. It is far more important
. to reach a reasonably comprehensive interpretation of
this role, within perhaps one month of starting the
project, than to attempt to get an accurate and formal
official statement. '

E. The sequence of investment

_ 23. Strictly -speaking, since -the -short- and long-
term investment .plans form part of the same se-
-.quence of financial investment and of economic ben-
- efits, the whole sequence should be considered as
one programme, and the planner should look for the
over-all economic optimum for the whole series of
investments. ) :

24, But this is an ideal which cannot yet be real-

ized, sincé the methodology necessary to calculate
such a complex economic optimum is not yet satis-
factory.? The best that can be done at the present
lime is to try to-set out a series of the main invest-
ment alternatives and to calculate at each main date
of investment and of commissioning what will be the

costs and the benefits. Planners may be assisted by -

research units or consulting firms in making a broad
pre-investment study of the country. The basic aim
will be to determine the general direction of expan-
sion and to quantify the tonnage to be handled and
how it will be shipped. By making calculations for a
range of possible ‘investment programmes for this
traffic, the planner may succeed in. devising a pro-
gramme which is not too far from the optimum, al-
though even this will entail a good deal of work. To
simplify the process, only rough calculations need be
made during the initial phase of filtering out options
mentioned above. It may be helpful to point out that
the long-term plan can be based on a definite se-
quence of investments, largely irrespective of the rate
at which trends develop, so that, although the se-
quence itself may be fairly firm, the timing of them
will be flexible.

25. The master plan should have a continuous
existence as' a formal port reference document. It
should be modified periodically, either as a result of
a definite decision to take a fresh look at the whole
fuu_.lre situation at a given date (and in the present
rapidly-changing technological stage in shipping a
three- to five-year revision would be advisable) or as
a result of events in the course of the current
period which make a review desirable.

F. -Mgintaining capacity during engineering w’ork'

26. An existing port must coritinue to provide an_

—

undiminished service during the ‘execution of an im-

of cosle mathematics involved are not complex, but the interaction
cavy ? and benefits of varying sequences of investment produces a
the an Oad.bolh. on analysts and computer time which, in view of

Cenainty in the forecasts of trafTic, productivity and costs, is

provement or extension project. It is usually the ex--
pectation of more traffic than can be handled that is
the justification for the project, and it will be self-de-
feating if the project work itself is allowed to cause
congestion from which it may be difficult to recover.

27. An operational programme must be prepared,
showing, for the whole duration of the work, how
the growing traffic is to be handled in spite of any
closures or obstructions. This may show that there
will be a need to provide additional temporary facil-
ities purely -to maintain capacity during the execution
of the project. Such facilities are a financial charge to
the project and it may be that their cost will swing
the balance over to the choice of a different engineer-
ing option, In any case, there will need to be a care-
ful phasing of the engineering work and the commis-
sioning of temporary facilities.

28. The difficulty of maintaining capacity may
even cause the port development strategy to be mod-
ified. For example, the construction of a new group
of berths in two stages may cause less interference in
operations than closing a farger area of the port to
build them all in one project. Conversely, the faster
completion of the group in one project instead of in
two consecutive partial projects may in certain cases
be less disruptive.

G. Medium-term planning; the feasibility study

29. A medium-term plan is detailed, usually taking
the form of a feasibility study of the best way to
satisfy a particular requirement, and it is followed by
the design phase. The medium-term plan must be
consistent with the master plan and it must be seen
as one step in its implementation. A feasibility study
claiming to show the need to deviate {rom the mas-
ter plan must produce strong evidence in support of
this claim. If the deviation is accepted, the master
plan will need to be revised to take account of the
possible effects on other facilities. All these processes
take time, and there may be instances where during
the time-lag a clear case develops for a change of di-
rection—for example, if there is a development in

‘technology. It could then be -fully appropriate to

make the necessary changes even in mid-project,
provided that the cost implications are clearly ana-
lysed and accepted. ‘ i

30. Fach feasibility study should preferably cover
only one medium-term proposal. For example, the
decision to build a container términal should be stud-
ied as a separate issue from the decision to enlarge
the storage capacity of the general cargo berths. Very

‘often, however, both for reasons of administrative

convenience and because of physical relationships
within the port, several such projects are combined in
one feasibility study and one report. Although this is
acceptable, the numerical analyses for the various
projects should be separate. It is not helpful to in-
clude in one economic or f{inancial appraisal several
different investment proposals. For example, a com-

“Bimed—proposal=for-twoe-additional-break-b 'u}k%car.go,_# .
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herths and a new bulk cargo terminal will confuse
-he decision if only one set of cost and revenue fig-
ures’is given. It may be that the break-bulk cargo
nerths are economically justified but are financially
ioss-makers; the joint proposal will hide this fact and

- coriceal a cross-subsidy from the profitablé-bulk cargo
- terminal.
"-:'.One chaptcr 11, on planmng prmcrples

This subject is discussed further in part

31 Inevnab!y lhere ‘will be several areas where

'echnologrcal changes are:taking place which might
markedly affect the-investment plan. Some of ‘these
will lie. ou!srde the port personne! s own expcrrence
~.and the. project ‘leader of a port deve! opment project
"should ‘seek -external advice on these subjects. For

example, it s_hould not be his’ responsibility to carry -

" out an extensive review of the trends in ship tech-

nology,or cargo handling methods. Much work ‘has
already been done on these topics, and he should be

-able to refer to'it. In the case of any difficulty, ref-
“erence can be made to the UNCTAD secretariat,

‘which’ will help Wwherever possible.

32. Slmrlarly in economic forecasting, 1[ is not the

“job of the port planner to carry out an international

[

or even a regional trade -forecast, however important

these “are for him as a basis for calculation of the ex-

pected traffic. He should go to other sources for such

economic- forecasts—normally, - the national economic
planning agency. However,- 'ha'ving pursued those
sources as far as possible, hc is likely to be'left with
incomplete information and to have to collect further
data himsell through various sources such as traders
and banks. : :

33. The procedure of devising a medium-term plan
involves finding the solution to a specific require-
ment and culminates in a justification for invest-
ment. It is normally carried out as a clear-cut project
with a well-defined programme of work. It is advis-

able to prepare a summary bar-chart of the full range

of project activities, in-a form similar to that shown

in figure 2. Diagrams of this kind show a sequence .
of activities, pointing out which ones have to be ter-’

minated before the next one starts and. thus need to
be given_priority; they are useful in ‘settirig out the

range of tasks and skills needed. But they should

not, once published, be treated as sacred. In particu-
lar, it is not advisable to prevent a subject from being
considered before its scheduled time on the chart.
The central portion of the bar-chart in figure 2, deal-
ing with the medium-term projéct plan, has three
main stages indicated by the vertical arrows. -

J4. The first stage which, after a period set aside
for agreement by the authorities, leads to a broad
project definition, should take perhaps 10.per.cent of
the time avarldble although if little thought has been
given to the needs of the future port before starting
the project, 20 per cent might be more advisable.
Furthermore, i1f.no master plan exists, it may be nec-
essary for a-substantial amount of time to be allocated

rying out of preliminary geological and hydrographr-
cal surveys.
[}

first—to=the--cotlection-ofi—traffic—data.. -and--the —car- -
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35. The work of the second stage includes ihe
preparation of detailed traffic forecasts and broad
engineering studies, and the specification of all the
feasible alternatives, together with rough cost esti-

TABLE !

Check-list of the steps involved in preparing
a port development plan

Y. General development policy: ldentify the role of the port and
its range of planning and financing responsibility (long-, me-
dium- and short- term).

Traffic forecasting: Carry out a trafTic forecast for, lhc time pe-
riod of the development in question.

Technology policy: For each class of traffic that is forecast,
and bearing in mind the expected form of presentation of the
cargo, examine the alternative port handling techniques and
their impact on future productivity.

Traffic assignment: Group together traffic classes with similar

" or compatible characteristics and assign them to scparaxely

p!unned berth groups or terminals.
Preliminary determination of dimensions: For each berth group
or terminal, use the planning charts to find the approximate
level of additional facilities required, and make a rough esti-
mate of their dimensions.

. Preliminary site selection: For each alternative combination of

berth groups and terminals, propose alternative water and

land areas of appropriate size and in locations that. will not
cause interference with the traffic in adjoining zones.

Engineering feasibility: For each of the locations, carry out the

engineering studies needed to show all the main categories of

work involved. Adjust site locations where necessary 10 elim-
inate -excessively costly proposals.

Rough cost estimares: Estimate the cost of constructing and

equipping each of the facilities under consideration.

Preliminary narrowing down of alternatives: From all informa-

tion available so far, and where necessary repeating the inter-

related steps 4-8, eliminate the less attractive alternative so-
lutions.

. Discuss conclusions with decision authority and obtain agreement
on a short list of pogs:bzlmes

. Operational ptanning: For all alternatives retained, prepare a

plan showing- how the facilities are to be operated, what

~equipment’is needed and what will be the productivity target.

. Final determination of dimensions: Repeat step 5 at a detailed
level, using the appropriate planning charts.

. Preliminary design: For each alternative solution, design the
layout of all facilities required in sufficient detail to show up
any problems in the matter of access by water or by land dnd
in- the location of operating and storage arcas. )

. Dezailed cost estimares: Refine the cost estimates for all works
and services in order to produce a basis for the economic and
financial analyses. )

. Cost-benefit analysis: Analyse the economic case for each of
the alternatives.

. Financial analysis: Anpalyse the financial viability of each al-

". ternative and review the available methods of achieving fi-
nancial health, - )

Final selecrion: Bring together all analyses and compare the

- over-all advantages and disadvantages of each alternative so
as to produce a recommended solution. .

. Discuss conclusions with decision authority and obtain agreement
in principle on recommended solution.

19, _Reporrmg Formahzc agreed solution in a report with support-

——ing-analyses— === -

20. Obrain authority to proteed mrh lmp/mnen/auon and _arrange

Sor lucal and international funds.

18.



males for each. It also includes the imiporiant task of
considering, for each alternative, what operational
plan and cargo-handling mectheds will be used. In or-
ger that the answers to these practical questions
should be realistic, a productivity forecast should be
made on the basis of progress recorded to date in
consequence’ of the short-term improvements. This
stage should take at least 30 per cent of the projeci
time.

36. The third stage involves the carrying out of
the analyses which will show which of the alterna-
tives are the more attractive, and it culminates in a
recommendation for a single solution. It is likely to
be the longest stage, taking more than 30 per cent of
the time. It includes, first, the carrying out of perfor-
mance calculations to determine what level of service
wiil be given by each combination of traffic and fa-
cilities, and then, on the basis of these performance
figures, the filtering-out of alternatives, with the use
of economic and financial analyses. A twenty-step
Jist of the tasks involved in the preparation of a port
development plan is given in table 1. The sequence
of tasks illustrates the method of gradually narrowing
down the alternatives.

H. The znalyses nceded .’

37. In the third stage there is a danger that an in-
experienced team will put the emphasis on the wrong

task. The economic cost-benefit analysis and the.fi-
nancial analysis, which shows whcether a facility wil’

pay for itsell, are by far the most important tools 1o

be used in reaching the right investment decision,
-However, they entail rather {aborious.and soutine cal-
culations which are less inieresting to make than the
calculation, by novel methods, of the performance of
each of the alternatives for the various forecast traffic
levels. The appeal of such performance calculation
iechniques (for example, that of simulation with the
use of a computer) can lead to an excessive amount
of the valuable project time being spent on them. IF
a team has a suitable simulation mode! available, and
is experienced in its use, then the work can be done
quickly. If, however, the team is new to the method,-
it should on no account set out to lcarn the tech-
nique during a port investment appraisal. The gain in
precision will certainly be at the expense of an exces-
sive amount of time and cffort. )

Y

38. However, the perfoermance calculations are -
portant and some of the simpler meithods which have
been used in the past are insufficiently azccuraie for
present needs. For this reason the UNCTAD sec
tariat has carried out a research programme lor 1
development of a new methodology which wili
a middle course between rufes-of-thumb and compu-
ter siniulation. This methodology is described in pan
two of this handbook. It consists of sets of general
urves which, given a reasonably accurate set of prac-
tical input data, give a sufficiently accuraie basiz for
the economic analysis. The performance curves pro-
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vided have been deliberately designed to have an ac-
curacy matched to the accuracy of the relevant facts
and figures known to a typical port planner.

~39. To reach a single recommendation on invest-
.. ment, the calculations will need to be done for a
_number of cases, each concerned with the handling
~of future traffic by a set of future facilities workmg
at.a future productivity. The relationship of these in-
formation . needs in port development planning is
shown schematically in figure 3. Central to this in-
formation are the operational statistics necessary for
. productivity forecasting.

40. In summary, the port planhing team will need
to be provided-with the skills and the time needed
to carry out-each of the following analyses:

(a). A performance analysis to determine the efTect

- of different levels of port capacxty on the level of ser-

vxc,e provided to the port’s customers;

(b) Engmc,enng studies to determine the feasibility
and approximate cost of each design;

(¢) Operational planning to determine how the pro-
- posed facilities will be used and what the productxv-
ity and the operating costs will be;

) (d) .An economic analysis to compare the desirabil-
ity of each alternative in terms of the stream of costs
- and benefits it generates;

~(e) A financial analysis to determine what the
.revenue will be at different traffic levels and tarifTs
.and whether-such revenue will support the costs of
the facilities. and the servicing of any loans. The ef-
- fect-of the project on existing costs-and revenue, and
- the- resulting: financial viability of the whole - port,
must also be ‘studied.

41. Certainly,the whole project involves a consid-
erable amount of work, but in view of the import-
ance to the national economy of finding the right de-
cision, this work ‘is fully justified. It is just .possible

[ SN ]
[V

TABLE 2

Check-list of ancillary port survices

Pilotage;.

Tugs;

Harbour craft;

Navigation aids;

Fire-fighting facilities;

Rescue service;

Medical service;

Port security and policing services;

Dangerous material area,

Equipment maintenance areas;

. Canteens;

. Rest-rooms and temporary hvmg, quarters,

Recreational facilities for ships' crews and port workers;

. Fuel bunkering facilities; '

. Services (water, electricity, sewerage);

. Ships' provisions and spare parts;

. Minor repair facilities;

. Quarantine facilities;

. Lighting (for night work)‘

. Communications (including ship to shore);

. Pollution contro! (buffer zones; facilities for punf'cauon of
contaminated waters);

. Waste disposal (dumping areas; incinerators, crushers),

. Environmental protection (beaches, green areas, open spaces,

landscaping). -

20NN BN —
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services' 1o document-handling and data-processing

- 1o bring all these calculations together-in one compu-

ter model which provides an *optimum™ ‘solution.
However, this is'a very expensive procedure and un-

sansfdctory as a basis for investment decisions. Plan- -

ners should rather continue to carry out an .individ-
ual analysis, with consistent data, for each of the
alternatives they wish to study in detail. Where the
team has access to computer facilities and skills,
these should be applied first to the laborious but
‘straightforward task of carrying out a cost-benefit an-
“alysis of a rang}c of alternative proposals and of
their sensitivity to uncertainty in the input data. A
well-documented computer programme for this work
is available on request from. the Central PrOJects De~
artment of the World Bank. : :

1. Anci!lury services

42. A complete port deve10pmenl plan must in-
clude provision for many facilities which are ancillary

systems. Ancillary services are discussed individually
in later chapters and a check-list is given in table 2.
They will generally require financial provision, which
in total can be a substantial addition to the total
costs of the project. Even if certain ancillary facilities
were 10 be financed separately, provisions should be
made for any land required within the framework of
the land acquisition plan.

J. Development of the port organization

43. The sclection of an. appropriate form. of port
administration is a matter of port policy rather than

" part of the preparation of a specific port development

plan. The basic system of port administration, wheth-
er it is to be an autonomous or a centrally dlrcctcd
administration, should be determined by the national
ports authomy. However, there are certain organiza-
tional elements of the administration which are the
responsibility of the local port authority. A check-list
of these elements is given in table 3.

44. In the case of a new port or of an independent
port terminal, planners should take the opportunity
to make suggestions for modifying and improving

“these organizational elements. The possibility of es-
“caping from traditional bad practices can be a power-

ful argument for developing a new port rather than
expanding an existing one. But even in the latter
case, where the. proposal is for further development
of an existing port, the opportunity to introduce.
modern management techniques in the new facilities

~lo-the-main-port-operations-of trans-shipping-and.stor- __should be taken wherever possible. In particular, the

ing cargo. These range from fire- fighting and rescue

13
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Chieck-tist Bf organizational olements necded
: in 2 port adminisfration

1. Organizational structure;

Administrative. procedures;

Cost analysis and control;

TarifY structure;

Consignment documentation and customs proceduves;

Data collection, analysis and dissemination procedures;
Siaffing and manning policies;
" Swafi " selection procedures;

‘Training programmes; _

‘Marketing and public relations (including the educaticn of
potential users of a proposed new facility).

R i R aE
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which will improve the operations. For example, the

development of a container terminal can be accom-
~ panied by the introduction of modern data- proccss?ng
methods to improve the quality of the information
necessary for managers to control the flow of con-
tainers.

45. In any case, whether or not major investments
arz bzing made, as the demands on the port change
and as the moderns business environment changes,
there. may be a need to adapt the organizational

“structure of the port and possibly to introduce new
functions.

45. 1t is difficult to generalize as to the best or-
ganizational structure for a modern port, but a typicai
- structure is given in figure 4. Attention is drawn to
the planning section within the management services
department, with responsibility for the following
tasks: '

performance statistics;

(b) The analysis and forecasting of future traffic, in
terms of shipping and cargo tonnage by types and
routes;

(6) The evaluation of information on new technol-
ogies in ships and cargo handling as they affect the
future port tasks;

~ (d) The analysis of requirements in watey and land
areas, equipment and storage;

{e) Liaison with all other planning authoritics con-
cerned;

(/)Th? preparation and maintenance. of 1hs port
master plan; :

(g) The preparation of specific project pmpssaisa
}-or‘major new works, an implementaiion seciion may

be formed within the engineering department which is

given responsibility for the construction of the new

works,

47. There may be local reasons why the struciure
should be substantially different. Further, it should be
appreciated that such an organization is more particu.
larly appropriaie to 2 farger port which is to a great ex-
tent responsible for its own afTairs. For smaller ports, or

jectronic data processing and telecommunications systems;, |

(@) The analysis' of trends in existing traffic and

where it is more appropriate for control to be exercised
over several ports together, a number of these respon-
sibilities would naturally be assumed by the appropriate
ministry or by the national ports authority. Neverthe-
less, it would be unwise to transfer any,_ of the func-
tions listed entirely to the central bodv THowever-small
lhc port stalf may be for the ;xrformdnce of a particu-
lar function, a substantial degree of authority and skill
should be retained at each porl. An exception to this
may be the legal affairs function, for which it may be
difficult to justify keeping professional staff in each

—-por,

K. Project control

48. It is not necessary, for the supervision of a
general port planning project, to use methods of
monitoring and control as detailed as those of the
engineers who will have to design or consiruci the
facilities. The use of a PERT network is cutl of place
here and critical path methods make little sense in
this type of analytical project.

49. A simple melhod of wm,o? i5 {o ideniify sug
cessive goals, or *‘milestones™, along a bar- th. an
{0 check progress towards each of these g.‘;o;sb. ai
regular progress meetings. Siﬁ‘;fdf‘!f‘f} “milestones™
can be simply the completion of the three stages de-
scribed, each ending wuh an intermediale decision,

50. Monthly progress meetings would be ap prwn»
nte in most cases. These mwimgs @F*ou*ﬁ :
techmcal and as exteﬁswe a8 lhe sub

discussi’m wbout ihe work, and i?'ﬁis iime
considered well spent.

- 51, Forma! progress reporis (o management s
other authorities can be dispensed with in many su
projects.  Automatic monthly or threg-monihly
ports can do more harm than goed. A better
13 io prepare a report only when there is

{ interesi to report on, and 1o provids, on
deis only very brief noies on the subj
at ihe progress meetings and the acti
A time-table Tor producing drafis of reponis s
agreed upon in advance

somet

52. It 15 inadvisable to delegaie res L-om:n
the whole project 1o an ana_‘%ysi and let him

a back room for six months. He must be drowin ot
{ the back room very frequenily for

those who know the précfica}" problern
that progress miestings shouid oa fep
by senior managers resn:}mm? for ir:
and by members of the engincering de
more useful to have thair vie

than 10 receive their commenis
However, the p‘“O!cti feader yrust 12
in driving on 1o the end of the pro
doubts are exprassed {on dal £
curacy, eie), afier he hag iiste
Doubis ex xpressed al progress
for discussions on fechnical pol
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fowed 1o cause delays. The project leader should in-

sist on steady profiress on the basis of the best in-

formation he has available, with. the ohjective of
" reaching the scheduted “*milestones™

L. Use of consultants

53. In many cases the planning agency concerned
with the port development will feel 1that it lacks cer-
tain of the skills nceded to complete the work, and,
whilst retaining over-all control, will wish to hire in-
dividual specidlists in the missing skills. In other
cases, it will be felt preferable to contract out the
work in its entirety. Both alternatives are acceptable,
but in the hiring of outside assistance certain points
should be borne in mind:

-{@) Past work, and previous planning studies, even
if shelved and not acted upon, should be made avail-
able to the new team. Furthermore, even if there are
points 1o criticize in such past work, it. will often be
more valuable to engage the same team again to car-
fy out a revision or to study a new reguirement, than

. to make a fresh start with a new team.

funds needed will usually require joint action by cer-
tral government, local municipality and, where ap.-
propriate, willr international financing organizaiions.

56. Development pr«%ects of as little as one million
doliars may be of value, but the more usual port pro-

ject is more likely 1o be measured in several tens of

{b) It can cost more to ask for urgent early answers -

than to give the consultants more time 1o carry out
the work at its natural pace.

(¢) The outside team should be contracted o spend
a substantial part of the study period at the port lo-
cation. In return they should be provided with a hxg‘n
stundard of office accommodation conducive 10 in-
tensive work during this period.

(d) Consultancy contracts should name the individ-
vals to be employed on the contract and care should
be taken to check the capability of the individuals
named. It cannot be assumed that a high-grade corpo-
rate capability will be reflected in high-grade individ-
ual performance if this is not done. ‘

{e) A laison officer should be named by the au-
thority to provide a single point of contact with the
team, and this officer should be given a satisfactory
level of authority in technical and administrative de-
cisions.

‘M. UNCTAD assistance

54. Assistance in any of the matiers discussed in
this handbook can be provided by UNCTAD. infor-
mal requests for minor points of advice may be di-
rected 1o the UNCTAD secretariat in Geneva, More
substantial assistance can be the subject of a techni-
cal assistance project within the United Nations De-
velopment Programme, formulated in consultation
with the Res'oﬂm Representative in the country con-
verned.

N. Port development finance.
55. The scale of port developimient can be very
large, and in the case of an expanding economy the

~traffic allocation policy and comingeﬁcy plar
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millions. At the upper end, it is interesting to ex-
amine the financing of a major, self-contained devel-
opment nearing completion -at the  port of Kobe,
Japan. This takes the form of an artificial port istand
of reclaimed land, as illustrated in figure 5.

57. The development of Port Island, Kobe, is part
of the Osaka Bay Port Development Authority’s mas-
ter plan agreed on in 1968, and in fact reclamation
has been in progress since 1966. The work, which is
designed to provide 11 -container berths and 18 gen-
cral cargo liner berths, together with full operational
and commercial facilities, will be completed in
1980—a towal development period of 14 years. The
first berth was brought into cperation in 1949, three
years after the start of work on the project.

58. The total budget for the Port Istand develop-
ment was § 466 million. This figure includes the cost
of transferring 80 million cubic metres of soil by belr
conveyor flom a nearby mouniain site to the shore
and then by barge 1o the reclamation site, The {inan-
cing of the project was arranged as follows:

Fereeniags

Grants from the central government . . . . . . . . . . . . e
Granis from the municipality concerned . . . . . . . . . . g
Long-term financial loans from the central government 40
Long-term financial loans from the privele secior (shipping
campanies and twerminal operators with exclusive vse of
Jacilies) .. L . L L L oo oo 40

he 80 per cent long-term loan funds are in the {orm
of the issuec of Port Development Authority bonds

O. Cuuicnﬁs of an investiment pmnosm
59 Tht‘ proj )osal for a major DO"? mvaeimw% "’rzp

be set ou, ‘in a mdnncr s m:iar o tHe !01

{a) Rationa)e for the proposal;.

(b) Status of the proposal (will the pro;eu PrOpOS
compete for capital with other projects, or is it an
ternative 10 another proposal?y; :

(c) Traffic forecast, giving background assump-
tions, expected future developmgnts, and margin of
uncertainty; :

(@) Productivity forecast, giving reasons for any
estimate which differs from the current productivity,
and any training needs associated with thig;

{e) Operating plan for the naw faciliiies,

wmg;.

~T
80
1\

2.

>

mecluding

~
i€

iy
periods of peak dermand;

(/) Performance analysis, indicating axpecied turi-
round times and berth-day requirements for each
class of traffic, -



FIGURE §

Part Islund, Kobe, Japan

Wharves Site

Port Function Site

7

@ridge to mainiand -

(g) Tariff proposal:
(h) Cosg'-bexweﬁt statement ;

() Financial statement, including cash-flow fore-
.cast and statement of risks and uncertainties.

P. Procedure for implementation of port projects
1. THE IMPLEMENTATION SEQUENCE

60. The last phase of preparatory work for a port
development project consists in making arrangements
for construction. The best plans can be seriously
harmed by unsatisfuctory construction work or by
neglect in selecting the correct building materials.
The span of useful life of newly built facilities may
be shortened and consequently the amortization of
“the invested capital made more difficult. Moreover,
urgently needed works may be delayed unless the ac-
Aual implementation of a major port project is care-
~ fully prepared.

~61. The feasibility study shown in the central por-

tion of figure 2 is followed by a design phase of the ~ Which the “main~contract can-be signed.~A fuller-set- - -
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selected alternative and is normally carricd out by
consulting engineers, The field investigations dis-
cussed in the chapter on civil engineering aspects are
carried out, and detailed layout and design of all
facilities is completed, together with cost estimates. It
may be necessary to carry part way through this
design phase a choice of two major alternatives, post-
poning the final decision until sufficient engineering
and cost implications of each allow a single ‘design to
be chosen.

62. The over-all procedure of planning, design and
construction is illustrated in figure 6, where it can be
seen that even with no delay for decision-making,
and with the procurement of funds starting as early
as possible in the design phase, the first works are

unlikely to be complete in less than 4 years.. There-

fore as soon as the decision to proceed with the
chosen project design has been taken, time can be
saved by setting out a systematic programme of dates
for the often protracted tendering sequence. Figure 7
shows a typical sequence in which 8 months elapse
between the decision to proceed and the. point at
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of guidelines for procurement is given in a brochure
issued by the World Bank.?

2. TENDERING POLICY
63. Particularly for major port projects, it is advis-

able to seek offers from scveral contractors in order
lo be able to select the most advantageous one. Care

should be taken to deal only with firms of high pro--

fessional standard and ample experience in marine
construction work. Low-priced offers that may be
submitted by less competent and experienced con-
tractors can be very costly in the final analysis, as
difficulties and delays may arise and claims nny be
made for additional compensation.

64. In general, it is desirable that one general con-
tractor should be made responsible for all civil
engineering works and for medium-sized specialized
installations such as generating plants, lighting equip-
ment and not overly Lompllcmd mechanical equip-
ment. Conflusion can arise at the site il two or three
contractors are carrying out their respective tasks si-
multaneously, especially if the tasks are of a similar
nature. Specialized installations, such as a grain silo
or facilities for a major bulk cargo terminal, require
contractors specialized in the fields in question. Such
services could be provided by a subcontractor nom-
inated in the prime contract. Civil engineering works
connected 'with some SpCCIa] installations, such as
foundations, may be left in the hands. of the general
contractor. For large dredging 'works, a separate ten-
der is almost unavoidable. Civil cn_gincering contrac-
tors cannot be expected to have the necessary costly
and diversified equipment.

65. In some developing countries there are capable
local contractors of " international standing who
would normally be pre-qualified. But it would be
unwise to restrict tenders for large projects to local
contractors, since the benefits of international compe-
tition and of an access to a wide range of technical
expertise would be lost. The employment of local
firms may be obtained by encouraging foreign con-
tractors to subcontract as widely as possible to local
organizations for less complicated works. Only for
minor projects would it be appropriate to restrict ten-
ders to local contractors. In many countries foreign.
bidders are required to enter into a partnership with
a reliable local firm.

66. For the construction of large port complexes,
even the basic civil engineering works can be divided
into a small number of separate contracts. The break-
waters may well be built independently from works
within the port area as there would be no danger of
rmutual interference, and since the construction of
targe breakwaters can be a difficult task requiring the
full attention of a contractor. Separate tenders will
-also normally be arranged for dredging and reclama-

oY T Guiddliics Yor procirermeiirimnder-World-Bank-loans-and- IDA cred- ...
its {5 LLshm;_,h,n DC World Bunk, 1977).
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tion, which are usually very extensive in such big’
schemes. Nevertheless, for the sake of administrative
convenicnce and simplicitly a main general contractor
may be entrusted with all or most of the construction
work with the understanding that, by agreement with
the Government, he will enter into partnership with’
other firms or cmploy subcontractlors.

67. At an early stage, well-known internationai
contractors should be asked whether they are inter-
ested in the project and willing to submit offers at a
fixed date. If so, they should send pre-qualification
papers listing their relevant experience and achieve-
ments. Advertisements in professional publications or
leading daily newspapers can supplement individual
letters in order to reach a wider range of firms. The
character and scope of the project need be only very
briefly indicited in the letters and advertisements.

68. Upon receipt of pre-qualification papers a Iist.

can be prepared of firms qualified to submit tenders.
At this point the temptation to pre-gualify too many
contractors should be resisted. However, a proportion
of those invited will normally not tender. The objec-
tive is to .have sufficient tenders to obtain a broadly
based comparison. Tender documents are then sent
to the selected firms with a request to submit offers
by a certain fixed date. The tender documents. will be
the basis of the future contract. It is generally pref-
erable to inform each firm invited to tender of the
names of the others. Little purpose is served by se-
crecy in these matters and there can often be a def-
inite advantage in speeding up the possible process of
the formation of partnerships or consortia.

3. TENDER DOCUMENTS

69. A clear and full description of the project
should be given, in addition to the technical, finan-
¢ial and legal conditions of contract, Only with suf-
ficient understanding of the required port facilities,
and reliable information on local natural and labour
conditions, can a contractor submit a realistic offer.
Three months should be allowed to all bidders for
preparing and submitting their bids, and each bidder
must be required to visit the site of the future work
in order to become acquainted with local -conditions.

70. Detailed conditions of tender, including condi-
tions of contract, technical specifications of all works,
bills of quantities etc., usually form a volume of
some 200 pages. They must be prepared by a team
of engineers well acquainted with the drafting of
such documents. The International Federation of
Consulting Engineers (FIDIC) and similar approved
associations have standardized conditions of contract
which will be of assistance in this task. This task is
normally beyond the capacity of an average port ad-
ministratien, and it is appropriate to retain a firm of

consulting engineers for the preparation of tender -

documents. This is a natural continuation of the pre-
vious task of consultants who have assxsted in the
-planning of {he -proposed “port -facilities.-




. Tymical ender dowuments consist of two pans:
genem infermatien for the bidders, and detaiicd
Specwﬂ\:ncm:. of all works. The general information
includes rhe follewing:’

{) Practical.doia about the cubmlssxon of b1d> the
closing dute, .xncf sc on;

(hy A full dumpuon of the project;

{¢) Basic information about local conditions;

{3 A statement of the wuammccs required (a small
bid guarantee (2-3 per cent of the contract value) and
a more substantial performance bond or bank guar-
antee by the successful bidder (10-15 per cent of the
ful! price of works));

{¢) The conditions of contract (standard form plus

variations);

(/3 A bill of quantities in which the bidder has to
inseit unit prices for each category of work;

{¢) Questions concerning legal provisions, arbitra-
tion procedure, the problems of contractor’s respon-
sihility and modalities of payment are usually dealt
with in the conditions of contract. Price escalation
clauses noting adjusiment provisions and ceilings
should be clearly defined. It is very helpful 1o the
bidder if a standard form of contract is used.

72. Arrangements may be included in the condi-

tions of contract for advance payments of the con-
tractor for his mobilization expenses, which can be
subsizntial. lcavy cranes, pile-drivers, bulldozers,
graders, trucks, trailers and passenger cars and pos-
sibly a dredger with auxiliary equipment, may have
to be brought from abroad at a high cost. Housing,
storage sheds for building materials and canteens
have to be provided, which often require a special
water sumﬂy and a smal] power plant; bidders should
be asked for a separate quotation for such items. An
alternative method, which is not recommended, par-
ticularly for a large project, consists in requiring the
bidders to include prorated costs of initial expenses in
their quotations of unit prices for the various works.
The unit prices become artificially inflaied by this
procedure and excessive paymenis will have to be
made if additional work not foreseen in original plans
is 10-be performed, or if the quantity of work is at
all higher than indicated in the bill of quantities.

73. The second part of tender documents includes:

{aj A list of the equipment that the contractor has
to bring 1o the building site and of temporary facil
ities 10 be provided for his staff, the workmen and
the supervising team.

(b) Specifications prcper that is, detailed descnp~
-3ons_of ail things 1o be done by the contractor, the
materials to be used, their storage, handling, sam-
pling and measuring, and the way in which various

construction activities should be organized. The writ-

ien specifications are supplemented by a set of basic
drawings as an integral part of contract conditions.

74. It is a good practice to authorize the bidders to

make their own proposals for modifying some tech-
rical conditions of tenders and 1o submit an alierna-

-~ indicated.

. design data, in addition it {}.
;;;fn(ﬁf“r;g.“g}}l,rﬂ' compblmnce with the tender doc~
urpents. The more expericnced contractors may be
able 1o make useful suggestions for slight modifica-
tons of the designs or for the ,use of different
materials that may result in lower prices without af-
fecting the quality or character of the works.

75. Price quotations  must be made by the bidders
in unit prices. For each item listed. in the bill of"
quantities, the bidder must enter two separate {ig-
ures, one for the claimed unit price (per cubic metre,
square metre, kilogram, tonne etc.) and another
for the entire item in accordance with the quantity
However, payment is made in accordance
with the quantity of work actually performed as mea-
sured by the supervising engineer and not accordmg :
to the quantity originally estimated, as shown in the
bill of quantities. A different method of pricing is of-
ten used for items where the quantity of materials
and the amount of work can be estimated accurately
in advance, for instance, an office building. In this
case a lump sum price for each of such items should
be entered in the bid, so that no measuremants will

. be necessary after completion of the work but only

the usual control of quality of work and materials. A
similar procedure is used for prime cost items, for.
example, equipment specified in the contract,

4. BID EVALUATION AND AWARD OF CONTRACT

76. Bid evaluation has the purpose of determining
ihe value to the authority of each bid and the detar-
mination of the lowest evaluated bid (which may not
be the bid offering the lowest price). In addition o
the bid price, adjusted to correct arithmetical errors,

.other factors such as the time of completion of con-

struction or the efficiency and compatibility of the
equipment, the availability of services and spare paris
and the reliability of the construction methods pro-
posed, should be taken into consideration. To the
exlent practicable these factors should be expresssd
in monetary terms according to criteria ‘inemfzea in
the bidding documents,

77. A report on the evaluation and comparison of
bids setting forth the specific reasons on which the
determination of the lowest evaluated bid is ‘based
should be prepared by the authority or by its consul:
tant. The award of a contract should be made to tha
bidder whose bid has been determined to be the low-
est evaluated bid and who at the same lime meetls
the appropriate standards of capability and financial
resources. Afier fihal clarifications and discussions
the contract can be signed and unsuccessful conirac-
torg notified and bid guarantees returned.

5. SUPERVISION OF WORK

el

relial k",,aﬁ
atisfy

78. The work even of a qualified and
sa the in-

tractor must be properly supervised o
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1zrested government or port administration that every-
thing is being done fully in accordance with the ap-
proved plans. The first duty of site supervisors is to
verify the quality of mualerials and work. Building
materials must be inspected before they are shipped
from their place of origin. The method of transport-
ing them, their storage at the building site, and the
cleaning and other treatment of materiuls in prepa-
ration for use must be carefully watched. Methods of

work. and technical operations such as the mixing

and placmg of concrete should be Supa.rWSud

19. A second function of site supervisors is to
measure the quantities of work performed and of ma-
terials used by the contractor in order to determine
the amount of periodical part payments. Usually,
such payments are made monthly on the bdsis of cer-
tificates signed by the supervising chief engineer.
Payments are calculated on the basis of unit prices
quoted in the contract with the application of the
price adjustment coefficient and the quanlmes mea-
sured by the supervisors.

80. The supervisor also has a role in providing
guidance and, where appropriate, direction to the
contractor and in helping to resolve difficulties. He is
required to explain the more complicated parts of de-
signs,. to supply additional drawings and to issue in-
structions in cuse of doubt. He ought also to appre-
ciate that suggestions made by a contractor with wide

experience may be of great value, even though they .

may be at variance with some provisions of the
original specifications. In such cases, provided that
the variation is carefully recorded and 'signed by both
parties, noting the implications both as to time and
as to cost, the variation may be accepted. Finally, the
supervisor may have authority, under the arbitration
procedure, to decide on matters in dispute under the
contract.

81. To organize such supervision may be a simple
task for a relatively minor project but for a large pro-
ject a strong team of supervisors is needed, since all
the above-mentioned tasks cannot be perf'ormed by a
single- person. Civil engineers, mechanical and electri-
cal technicians, surveyors, accountants and office
staff are needed for a large project, in addition to an
experienced engineer as chiel of the supervisory
team. These persons must have at their disposal ap-
‘propriate office facilities, living quarters and trans-
port, all of which may have to be provided by the
centractor under the conditions of .contract, In addi-
tion, the teamn may have to call on specialized assis-
tance from time 10 time.

82. It is therefore an appropriate practice to entrust
the task of supervision to the firm of consulting
engineers which prepured the detailed plans and spec-
- fications for the project. The firm’s stafT are best ac-
quainted with the designs and are thus in a favour-
able position to offer guidunce or direction to the
contractor. Few port authorities are able to provudu,
for such supervision from among their own staff, but

it-would—be~—valuuble—to—attach—to—_the_.s: ! DCIVISIng

team one or two qualified port staff.

a3
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(J. DF,S!GN AND CONSTRUCT TENDERS
(TURNKEY CONTRACTS)

83. A different procedure may be used for urgent
port projects. Instead of providing prospective bidders
with final designs and specifications, a small number
of highly experienced firms is invited to propose par-
ticulars of construction, prepare specifications them-
selves and submit them together with price quota-
tions. A general description of port facilities, their
character, size and general lay-out are supplied to the
bidders, and it is up to them to select the best struc-
tural design and most appropriate building materials.
This kind of agreement is also known as a turnkey
contract as the builder is expected to design and to

construct a complex of facilities in full operational

order.

84. Advantages of the turnkey contract are two-
fold. The first is a considerable savings of time, as
price calculations are made simultuneously with the
preparation of specifications in a single operation.
Secondly, the interested port administration may re-
ceive a larger variety of ideas and designs from high-
ly experienced sources at a relatively small cost.

- 85. A well qualified staff is needed by the port ad-
ministration for the preparation of basic plans togeth-
er with other conditions of contract, and later to eval-
vate the varying technical offers, particularly the dif-
ferent specifications proposed, and to supervise the
works. Not many ports have a sufficiently competent
staff for this, so that consulting engincers may stil!
be needed. Although a potential saving of consulting
engineer time exists, this is unlikely to be great.

86. To prepare such a design and construct offer is

a difficult and costly task which can be successfully-

performed only by firms organized for both port plan-
ning and port construction. The number of firms in-.
vited to submit offers should be limited to not more
than three, since otherwise the incentive for partici-
pation would be very small. The high costs of pre-
paring the bid would not be justified by a small
chance of obtaining the contract in the face of
competition. It is therefore fully appropriate in a de-
sign and construct tender to offer a moderate com-
pensation for the preparation of offers, irrespective of
the final award of the contract.

87. The design and construct method is more of-
ten applied to work requiring very specialized tech-
nologies, such as oil refineries, petrochemical plants
or even large grain silos. Nevertheless, it can also be
used for more general port construction projects if
particular circumstances so warrant.

7. TENDERS FOR DREDGING AND RECLAMATION

88. Conditions of contract for a major dredging.
project are usually standard amendments to the FID-.

IC forms. It is not easy to determine in advance the
Qquantity of material that is to be dredged or the exact

nature of the soil.” For purposes of - paymems,*xhereA - -



fore, the fermula for measuring the amount actually
dredged must be carefully established. Conditions of
tide and weather may seriously affect dredging oper-
ations and the kind of equipment 10 be used. Tender
documents for.a.large dredging scheme should be
prepared with particular care, and the data gathered
during the field investigations discussed in part one,
chapter VI, on the civil engineering aspects, should
be made fully available to the bidders. ‘

89. The target -depth of water to be achieved can
never be expected 1o be reached exactly by the con-
tractor owing to the very nature of dredging. A fair
tolerance must be allowed for in tender documents;
and in any case the quantity of material moved can
be determined only approximately, Descriptions of
the kinds of soil which will be found should he as
accurate as possible. The nature and the esiimated
quantity of each kind should be listed in tender doc-
umenis, together with an indication of the degree of
accuracy the estimate is believed to have. The clas-
sification of soils should preferably be made in accor-
dance with the 1972 Report of the Permanent Inter-
national Commission of PIANC;* a different nomen-

* The Permanent International Association of Navigation Con-
gresses, 155 rue de la Loi, Brussels, Belgium.
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-clature may be misunderstood by the bidders, Tha

classification of rock materials is less standardized, so
that a detailed description in the tender documents is
essential, -

Q. Participation of project planners

90. Since most of the routing work of implemen-
tation is.usually entrusted to consulting engineérs,
the local port planning team has.the opportunity to
concentrate its attention on the continuing substan-
tive aspects. Team members Should follow the pro-
press of work to ensure that the conceptions and de-
signs are transformed into reality as technical facili-
ties each of which has a pre-determined function.
Small errors and apparent imperfections can usually
be corrected during the construction period. :

91. When the newly-built facilities become opera-
tional it is highly advisable for the port planners, or
at least a part of the original loca! team, to observe
carefully current port operations in order to see how
various particulars of the design and lay-out affec
the efficiency of the daily work. Observations of thut
kind, carried out for a certain period of time, will
serve as a most valuable guidance for planning future
facilities and for possible improvement of .those just .
completed. '



Chapter 11

PLANNING PRINCIPLES

A. Port planning objectives

92. Ideally, the facilities which a port provides
should be designed jointly with the ships which will
use them, the land transport and the port facilities at
the other end of the route—that is, as part of an in-
tegrated transport system. Unfortunately, this ideal
can rarely be achieved. It is possible only when the
whole transport chain is under a unified manage-
ment. For example, in the case of a specialized bulk
chemical cargo terminal associated with a local chem-
ical plant, where the managing authority also controls
the shipping fleet and the lan distribution system;
or again,in the case of a door-to-door container oper-
ation, where the carrier manages the whole system.

93. In such cuses; the plunnér should consider the

port problem entirely in the context of the larger,

transport system of which the port is a .part. The
planner should not forget that strategic and social
considerations play an important role in the location
of a new port. Within these considerations he should,
however, encourage and assist the industrial planners
to search for the over-all economic optimum be-
tween, for example; ship size, rate of discharge, size
of buffer stock and hinterland transport facilities. At
this stage the plunner should also examine the tech-
nical specifications of the ships proposed, to bring to
light any technical problems which may arise in the
port.

94. More often, such all-embracing plans will be
very difficult to draw up and implement since they
involve many different interests. Insisting on an inte-
grated transport plan as a preliminary to port devel-
opment may then cause serious delay. Moreover, in
the case of a public berth to handle general cargo,
there will be so many different users, each with their
own physical distribution systems, that there would
be little meaning to integrated, transport planning. In

that case the port development planning can safely

go ‘ghead with the foliowing objective:

~ To provide port fucilities und operuting systems in the national
interest at the fowest combined cost to the port and port users.

95. To plan for such an objective demands a good
knowledye of the future customers and their probable
Cargoes, and is the traditional form of port planning.
"It aims 10 produce the best plan for whatever traffic
demand is placed on it without trying directly to in-
ﬂUﬁ:nce the form of that demand. Naturally, any

- Promotion activity in favour of thé port, and effors
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to attract traffic and increase its volume, should be
taken into consideration. -

B. The investment plan

96. Ports in developing countries should nérmally
plan on the basis of a continuing climate of g,rowth
for the next few decades. The continuipg expansion
of overseas trade in the ma_;only of developing coun-
tries implies a (.On!mumg> expansion of maritime
trade, and in order to serve a fully developed hinter-
land the extent of port facilities required may be
several times greater than those existing at present.
Clearly, in spite of the offsetting effect of the intro-
duction of the use of containers and of import substi-
tution policies, there are grounds for believing that
developing countries will in general see a strong con-
tinuing growth of demand for new or improved port
facilities.

97. There will be technological and social dwelop-
ments that necessitate the use of new: types of facil-
ities or different locations, for example, sites nearer
deeper water or at a newly planned industrial centre.’
There will thus be a break with -the past and the
need. for a new development policy, independent of
previous plans. But in mazny cases the build-up of de-
mand will be continuous, and the adoption of the
new technology will be gradual during a sequence of
investments. For example, as described in part two,
chapter IV, a multi-purpose gencral cargo terminal
may be implemented in stages, each of which takes
account of existing general cargo facilities. In such
cases it is advisable, both from the engineering and
from the economic points of view, to ensure that the
investments are in fact treated as a sequence.

98. The master plan for each port should set the
long-term development strategy and this in itsell
should indicate likely investment scquences. Before
taking a decision on any one development project
within the * master . plan, the investing authority
should call for comparative economic analyses of
several variations. in the sequence of which it forms
part. The major variations which should be studied
should include:

(@) Delaying capital investments by investing in-
stead in improved productivity (equipment, special
instaltations and associated training programmes);

(b) Improvmg, cxxstmx, facmlles mstedd of bunldmg
new ones; T T e



(¢) Combining the first and second stages of a de- .

velopment programme into a single large project in
order 1o economize in construction costs und 10 avoid
the interference in port operations which would re-
sull from a second period of construction activity,

(/) The simple economic policy of investing in fac-
ilities one.by one as the demand for them builds up.
The first two methods should be employed 1o the
exient possible, before investment is made in the ex-
pansion of facilities.

99. The most appropriate plan will LJ.SL{Z!]].Y com-
prise a mixture of all four of these pOSSl.bll!H.CS, and
- therefore mathematical methods of optimizing the
development policy are not often likely to be of as-
sistance. There is no satisfactory alternative to calcu-
lating the economic and financial results of each of
the development sequences and comparing them in
detail. This work of searching for the best sequence
of ‘developments through which the port should pass
" on its way towards a growth target, rather than mere-

ly finding the best configuration to handle a given

traffic forecast can be readily carried out in the form
of a discounted cost and revenue analysis.

100. A major advantage of having studied an al-
“ternative investment sequence is that at any time
. during the period after the initial investment has
been committed, it will be relatively casy to change
the plan as circumstances change, the requisite infor-
mation being available. This adaptability is an im-
-portant feature of the continuing development plan.
This calls for the regular updating of systematic traf-
fic forecasts and the ability to recognize and take
quick account of sudden changes in shipping services
or traffic demands. Traffic forecasting is discussed in
chapter 1l below. The principle to be established is
that- the port management should maintain a perma-
nent ability to recognize changes in demand and to
re-assess the development programme. Steps which
could be considered are: -

(@) The setting up of small permanent planning
and market research sections;

(b) The institution of periodical {(e.g. quarierly or
semi-annual) planning meetings at which any new
developments are reported and_possible action is dis-
cussed;

(c) The incorporation in each development project,
whether supported by national resourcas or by exier-
nal funds, of the possibility of modifying it, if neces-
sary, at any suitable stage of i{s progress;

different principles have been applied, dqpending ori
the nature of the different classes of ship traffic:

(@) For conventional break-bulk cargo, it is neees--
sary first to ascertain the number of berthing-points
needed in order to keep ship waiting-time down 1o«
an cconomic level;

(b) FFor container cargo, it is nccessary first to de-
termine the area needed to handle the annual
throughput without impeding the operation;

{¢) For specialized bulk cargo, it is necessary first
to find the hourly rate of discharge or loading that is
nceded in order to handle the ships in an acceptable
period of time,

102. Although the starting point for each calcula-
tion is different, the full method requires the joint
study of productivity, the number and size of facil-
ities necded and the level of service to be provided.
The relationship between terminal capacity and level
of service provided is a basic feature of ali develop-
ment plans, and is discussed in the following para-
graphs, . ' '

D. The problem of planning berthing capacity.

103. .If ships arrived in pori with complete regular-
ity, and if the time taken to discharge and load ships
were constant, it would be a simple matter to deter-
mine the berthing capacity that would guarantee both .
the full utilization of berths and the avoidance of
“queueing™ by ships. Unfortunately, such an ideal
situation can never exist. Liners, and more particular-
ly tramp vessels, arrive in port as if at random. In
addition, the time taken to discharge and load ships
varies considerably owing to variations in the quan-
tities and types of cargo handled, the way carge is
stowed and the cargo handling rate. i

104. This combination of a variable ship arfival
rate and a variable ship working time means that a
100 per cent berth occupancy couid be guaranteed

. only at the expense of a continuous queue of ships.

Similarly, the guarantee that ships would never have
1o wait before being able to berth could be given only
at the cost of extremely Jow average berth occupan-

- cies, Neither of these two aliernatives is acceptable.

(4) Ensuring that the economic, operational and

financial calculations of each of the alternative pro-
posals are properly documented and stored for easy
reference. :

C. Terminal design principles
101. Part two of this handbock gives methods of

calculating the required capacity of a terminal 1o han-
dle a given traffic demand. For these calculations,

What is required is a compromise bet

wezen these two
exiremes. :

E. Cost considerations
105. Port costs are made up of two parts:
(@) A fixed component which is independent of ihe
tennage throughput (including the capital costs of
guays, sheds, cranes, ete.); .

{b) A variable component which depends on ¢on

O
6
{5,

nage throughput (including labour and stafl co
fuel, maintenance costs, etc.).

"As the tonnage handled at a berth increases, so ihe -
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fixed component, when expressed as a cost per ion,
decreases. The variable compenent, when expressed



FIGURE 8

Variation of port cost with increasing traffic
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4s a cost per ton, will probably remain fairly stable
until the berth comes under pressure to achieve high
tonnage throughputs, at which point the variable cost
per ton will tend to rise owing to the need to use
more costly 'methods of cargo-handling. Figure 8 il-
lustrates the relationship between the port cost per
ton and the throughput. It can be seen that the port
cost curve (which is the sum of the fixed and the
" variable components) reaches a minimum value when
the rate of reduction in the fixed cost per ton equals
the rate of increase in the variable cost per ton
{point A on the graph).

106. Then there is the cost of ship's time in port.’

This time also, is made up of two parts:

(@) The time the ship spends at the berth;
{b) The time the ship spends waiting for a berth to
become vacant.

As traffic increases, the time ships spend waiting to
get onto a berth increases. At high berth occupancies
this increase in ship waiting time is quite dramatic,
as ‘is shown in figure 9.

Figure 10

Yariation of total cost in port with incxcusinQ traffic
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107 The total costs incurred by ships in. port'is
found by adding together actual port cost and the
cost of ship’s time in port, as illustrated in figure 10.
The tota! cost per ton curve also has a minimum
point (point B on the graph), but this minimum is
achieved at a lower throughput than that at which
the lowest port cost occurs (point A). Port planners
need to be aware of this most important point. Plan-
ning to minimize port costs.alone will generally result
in an unsatisfactory level of service to shipowners
which can lead to congestion surcharges and W1]l not

~be economically acceptable.

FIGURE 9
Variation of -the cost of ship’s time in port
with increasing !ru.fﬁlc
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108. The minimum total cost depends on the size
of the various cost elements. The location of this
minimum is dependent on the relative capital costs
of ships and of berths. Thus, in respect of break-bulk
general cargo ships higher berth occupancies are
economically justified than is-the case in respect of
the much more expensive specialized vessels such as
container ships, tankers and liquefied natural gas car-
riers. For this reason figures 8, 9 and 10 do not have
quantified scales. Furthermore, the shape of the
curves and hence the position of the minimum de-
pends on the relationship between berth occupancy
and ship waiting time, which is complex. Queueing
theory, a mathematical technique, can be used, but
there are dangers in using the published tables based
on this theory without an understanding of the as-
sumptions involved.

109. To assist the planner in choosing terminal ca-
pacity, part two of the.handbook provides planning
charts which bring into play all the important prac-
tical factors. They include a sufficiently accurate re-
lationship between waiting-time and berth occupancy

--to-enable. planners.to_find the optimum economic ca-
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pacity needed to meet a yven traffic demand. The



rc}alionships are based on a distribution of arrival
and service times which corrcsponr‘s most closely 1o
typical conditions.

F. Berth occupancy

110. Care is neéded in interpreting records on
berth occupancy, if this is to be used as a- yardstick
for future plans, or for comparing the relationship be-
tween berth occupancy and throughput at different
1erminals. Berth occupancy is a mesure of facility
utilization and should not be used as a measure of
traffic demand unless the other main factors—re-
sources wsed, productivity, berthing policy—remain
. constant, which is rarely the case.

i11. For example, a certain container terminal was
keeping monthly statistics both of berth occupancy
and of the quantity of cargo handled. Examination of
a nine-month period showed an apparently inverse
refation between the two sets of statistics: as the
figure for tonnage handled went down, the figure for
berth occupancy. went up; This seevned ‘contrary 1o
common sense, and on further examination it was
found that the higher berth occupancy figure was the
resuli of congestion at the terminal, which slowed
down ship turn-round and so caused the berth to be
occupied for longer periods, while tonnage through-
put dropped. In this case urgent sieps taken by the
management to relieve the terminal congesiion
brought a reverse in the trend, with throughput ris-
ing again and berth occupancy falling.

112. Although recorded'data on berth occupancy
may be misleading, berth occupancy rules-of-thumb
can be used in planning calculations where the pro-
ductivity target is clearly defined. A better procedure
is, as in the planning charts given in part two of the
handbook, to obtain the figure for berth cccupancy as
an oulput statistic from calculations bused on the
other factors. Comparison with recorded figures can
then be used as a check. :

G. Waiting-time/service-time ratio

113. This ratio is widely used as a measure of the
level of service provided by a terminal, as would
seem logical, for ships that have less cargo to dis-
charge cannot afford to wait as long as ships that
have more. It is usually considered that waiting lime

H. Planning for variations in traffic

114. It is not nécessary to use complicated mathe-
matics to demonstrate that a tardy port response (o
an increase in traffic will lead to congestion which
can be serious and long-lasting. Supposing for exam-
ple that a terminal can handle 60 ships a month, a
10 per cent increase in traffic, meaning a mere six
additional ships a month, is likely 1o go unnoticed
for some months if arrival rates are not carefully
monitored. Unless action is taken to increuase the rate
of working thére will be an extra 18 ships in the
queue after three months. If the port management
then responds te the situation by increasing the rate
of handling ships at the port by 10 per cent, and
maintains this increcased rate continuously, it will
merely stop congestion getting worse, There will still
be a permanent queue of more than 18 ships, and
long waiting times. In order to relieve congestion,
much more must be done: if the rate of working
were increased by 15 per cent over the original rate

- 80 that the port could handle 69 ships a month,

:,hc-u!d be not more than 10 to 50 per cent of work- -

mg time. But this ratio also is misleading since it can
improve (i.e. decline) as service-time deteriorates {(i.e.

increases). As with berth occupancy, the ratio should -

be used only when the other factors are consiant.
Better still, as shown in the planning charts in part
two of the handbook, the ratio should be set aside
and only the total turn-round time used as a measure
of the port’s performance. When the plan has been
baséd on investing for the economic optimum, the
waiting-lime/service-time ratic is bound to be an
aCLepideF‘ figure, unemly less than 30 per cent.

‘what will be the form of a traffic inc

would still take a further six months 1o clear the con-
gestion.  Furthermore, under congested conditions
improvements in handling rates are extremely diffi-
cult 1o introduce and maintain.

115, While emergency action can be taken in such
circumstances, the possibility of emergency action is
not an acceptable reason for restricting investment at
the planning stage. There has been 100 little appre-
ciation in the past that many ports have been work-
ing with far too smail a margin of safety in their
capacity.

116. Working with too sma!l a m'wgm of Spdrf‘ Ca-
pacny can have serious consequences not only when

raffic gradually increases, but also when there are
shon-lerm surges. in traffic, particufarly as a port has
a tendency to be inefficient when it is congested. The
port may thus reach a position from which it cannot
recover without emergency action. For exampie, 2
group of chartered bulk cargo vessels arriving all 1o-
gether can prevent general cargo vessels from using
the berths, and their cargo can congest the port land
area. Consequently the facilities are unable 1o recover
1o handle the average traffic after the peak has sub-
sided. When the increased demand congests a port,
work slows down and throughput drops. This is a
strong argument for bringing into play more capacity
when the demand is high and less when it is !ow, ie
having a reserve of port capacity which is used mﬂ;
during peaks. Is there therefore a case for investin
in some spare capacity and keeping it for Lmargm»
cies? To examine this problem the planner must ask

comes, how the management will find out about it
and what control the port management -will have
over the port's reaction 1o it.

i17. The traffic increase is most like! y {0 take one

_of the following forms:

(@) The intreduction of a new a!‘“p ping service. or

of additional chariered vessels:
26
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(s A gradual trend towards larger shiploads in an

custing service;
() More frequent calls by an existing service

i:nrough the placing of additional ships in the ser- -

vi-e—normally announced in advance);

() Exceptional calls, for example, ships diverted
from a neighbouring congested port.

118. Another change which can have a major ef-
rect on the port without being recorded as a change
in the level of traffic is a change in the manner of
carrying the cargo. For example, a decision to trans-
portgrain in bulk can cause serious problems for a
port accustomed to and proficient in discharging
vrain transported in bags. :

119. The increase will be sudden when, for exam-
ple, a new service forms a sizeable part of the total
1raffic of a port, when a major national planning de-
cision is taken—[lor example, to increase a building
programme, with the resulting arrival of a series of
<ement charter ships at a porl, or when a large neigh-
“houring port becomes congested and diverted traffic
swamps a smaller port. Responding to a sudden in-
crease only after it has happened will usually be too
lute, because of the time needed for adjustment.
When the change is gradual (either because it is a
matter of a progressive increase in the size of ship-
loads or because an additional ship placed in a ser-
vice accounts for only a small proportion of the total
arrivals), it may escape notice unless traffic figures
are being very closely watched. Although accurate
current statistics in fact reflect the changes that are
taking place, since the traffic level fluctuates about
s average value all the time, an important trend can
be concealed by the normal traffic variation. Consul-
titions with shippers can be of help in discovering
these trends or cven in predicting them.

120. There can be problems of short duration. For
example, when the arrival of a priority passenger ves-
32t prevents work on a ship-loader for one shift, the
effect is not likely to be serious. The volume of ex-
port cargo piling up is not likely to occupy a large

part of the storage space available. With situations of

slightly longer duration, congestion problems may
anse. For example, when importers take advantage of
a low commodity price, a large number of containers
may arrive together but several weeks will probably
be required to arrange onward transport. The contain-
€rs must stay in the port area for that period, and

unless an overflow park is available, there will be -

Congestion in the container park.

121. Longer-term traffic changes raise the question
of the proper leve! of port investment. Here, choos-
ing the amount of spare capacity which is available
for.use but which is kept in reserve is a very serious
decision. The balance between, on the one hand, in-
vesting in reserve capacily and thus keeping expen-
sive facilities idle and, on the dther hand, the prob-
ability of facilities becoming congested, will need to

be-argued-out-on-standard.econamic_grounds, How- are
ever, it must be recognized that the uncertainty in  although soi
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forecasting is such that merely finding the economic
optimum solution in relation to the best forecast, and
investing for that situation, does not in itself consti-
tute a satisfactory port plan. :

I. Co-ordinated contingency planiing

122. In addition, an investment plan should make
provision for flexibility in the port’s response to ab-
normal increases in traffic demand. it is strongly rec-
ommended that each port should have at its disposal
a contingency plan for bringing additional reserve ca-
pacity of various Kinds into use in a systematic, co-
ordinated fashion. The major facility necded to pro-
vide reserve capacity is additional berthing space. In-
vesting in excess modern berths and then delaying
their commissioning is one option, but it will normal-
ly be too expensive to tie up capital-intensive berths
in this way. Arrungements for overflow traffic should
be cheap and simple, for example, working to lighters
and then to lighterage berths. This will result in
higher cargo handling costs, but the total economic
cost per ton of cargo will be less than if ships are
made to wait for regular working. :

123. The characteristics of such overflow arrange-
ments—Ilow capital cost and_high operating cost—are
precisely those of the older berths in the port, or of
moorings.-An effective policy can be to use regular
new berths during normal conditions, keeping the old
berths and moorings in-reserve for peak periods. This
is advantageous also from the productivity standpoint
as concentrating the traffic as much as possible on
the new berths will result in lower operating costs. ft
1s true that the approach causes certain managemen:
problems in the commissioning and decommissioning
of the overflow berths, since the switching of labour
and facifitiecs may not be easy, but the effort involved
should be worthwhile. ‘

124. There are several other forms of reserve ca-
pacity. Each of the factors that are involved iin the
measurement of capacity (as shown in the planning
charts in part two of the handbook) could have some
spare capacity in them. In the matter of ship working
these factors are: :

(a) The productivity in tons per gang-hour;
(b) The number of gangs allocated per ship;

(¢) The number of days the berth is in commis-
sion; '
(d) The number of hours worked per day.

125. In order to hold down unit costs, productivity
should always be as high as possible. Since there is
usually a labour pool which is a cost to the port even
when idle, and cargo distribution in holds often
limits the effectiveness of extra gangs, it will normal-
ly be wrong 1o keep any spare gangs in reserve. Days
allocated to maintenance and dredging work shouid
not be considered as a reserve since these activities

“are essential to the long-term capacity of the berth,
flexibitity in-scheduling-the-work-dur- ... _-

T



useful. Thus the
in the number of

ing periods of peak traffic can be
main room for manosuvre will be

hours worked. A port which is congested  should '

work the maximum possible number of hours within
the limits of the available storage area and trained la-
bour. The aim should be to revert to less than this
maximum as socon as the congestion is cleared.

126. 1t is not a good policy for planners 16 base in-
vestment analy$es on the assumption that new facil-
“ities can be brought into operation and more inten-
sive working methods introduced at one and the
same time. Continual planning on the basis of max-
imum working possibilities and minimum economic
investment will leave the port vulnerable to normal
variations in traffic. The provision of reserve capacity
should be given the same syslematic altention by
port planners as is given both to the port develop-
ment plan and to the programme of practical im-
srovements in the use of existing facilities.

127. Preparation of the co-ordinated port contin-
gency plan consists of three main actions:

(a) Providing equivalent reserve capacities in all
parts of the port system;

) Obfaxmm, prior approval for the use of these
capacities when certain situations occur or are about
10 occur;

{c) Setting up an information system 1o rcport au-
1omauc{1Hy when such situations arise or are about 10
arise.

The basis of any contingency action will be top man-
agement approval, although this approval will nor-
mally be given only when the agreed indicators of
demand have passed the planned threshold.

128. In addition to the use of additional mooring
berths, increased overtime working and working dur-
ing normal holidays, typical contingency plans may
inciude: : )

(a) Increasing handling facilities by hiring mobile
cranes from outside the port;

(6) Increasing the average number of gangs per

ship by hiring additional contract labour;

(c) Speeding up the repair of equipment by buyingf

spare parts manufactured locally;

(d)-Hiring additional lighters and working overside
both at moorings and on the outer ship’s side at
berth

(e) D;)éning up additional storage areas under
toms bond either within or outside the port;

{f) Hiring additicnal trucks and irailers for trdns-
port 10 slorage areas;

Cus-

gy Giving pnomy berthing to high throughput

ship lypes or ships with perishable goods.

J.  The econamic -opthmun

128. The main economic benefit of port invest-
ment is.the ability to rfdu e ship turnsround time.

Consequently this is ofien the determining facior in
setting the economic optimum. There are two aspects
which managements should be aware of in making
an investment decision on this basis.

130. First, the immediate benefit from- port invest»/‘
ment may accrue, not to the investing authority but'
1o the users of the port, many of whom will be for-
eign. However, in the long run, the port and the
country as.a whole will derive considcrable benefit
from the extension and modernization of port facil-
ities. 1t is also quite in order for the authority to in-
vest in more capacity than the economic optimum
when it has good rcasons for doing so, for example,
in order to provi.iz a deliberately higher level of ser-
vice to the uscr s a promotional policy to ecncourage
the use of the port or to foster local industry as part
of a regional development policy. There is not likely
to be any pood case for investing in less than the
economic optimum except where the relevant analy-
sis was made on too narrow a base or where the de-
cision authoritics know that in a wider context the
growth of the port should be restricted (for example,
when traffic is (o be diverted to other ports or other
transport modes).

131, The second aspect is the practical implications
of the average ship waiting-time. This measure of
service 10 ships is not as simple as it may appear. A
typical cost-benefit calculation 'may show that the
best compromise between the cost of keeping ships
waiting and the cost of providing extra capacity is ar-
rived at with a berth occupancy of 73 per cent for a
group of five gcneraf cargo berths, and that this gives
an average wmnm, -time of one day, COTﬂpaT"d with
an sverage service- Ume of 3% days.

132. An average waiting-time of one day has &
specific mathematical meaning, however. Taken over
the long term, this one day average wailing-time for
a five-berth group should mean that;

{a) Some 55 per cent of the ships arrived 1o find a
vacant berth and did not have 1o wait at all;

(0) About 10 per cent had 1o wait more zi'mn 4
days; 4

{¢) About § per cent had {0 wait more thar 10
days;

{d) For zbout 2 per cent of the tima, all bm
werg vacant,

133. Thus, for this economic optimury herih
group, for the greater part of the timg there is no
queue of ships waiting for a vacant berth, md for
about one week in the year all five berths may be va-
cant. But in spite of this there will be times when tha
queue builds up 10 cause ship waiting-times substan-
tially longer than the service time

134. There are three lessens (o be learnt from this:

(a) A group of berths which rarely or never rung iid
queve of ships down to zero is loaded above the ¢
onomic optimum, :

{5y The ho;mal situation as

a of hert
should be that immediate barthing

group he
1S possibie for 2
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:muJomy of the vessels arriving, but the fact that this
“iis the case at a given port does not mean that further
investment cannot be Jusuf'ed.

(¢} Shipowners are not entitled to use the excessive
waiting-time of a few ships as an argument that the
port is congested. Only the average of the waiting-
times of a sufficiently large number of ships can be
used in such discussions. :

135. The planner should also be aware of the fact
that, even with the same rate of working and the
same long-term average traffic demand, there may be
substintial deviations from the average waiting-time.
There is always the chance of a higher than average
level of traffic persisting for a month or more, with
a slow upward drift of waiting-time and queue length
which will be equally slow to clear. These upward
drifts in waiting-time can be counteracted by means
of an operational policy that reacts to pressure. For
example, provision should be made for more inten-
sive working when required. Planning on the basis of
the long term economic optimum without allowing
for contingencies is bound to lead to short-term con-
gestion.

K. Scheduled traffic

136. Where there are expensive facilities for hand-
ling expensive ships, ensuring that the ship will not
be made to wait will result in a low berth occupancy
which will not be acceptable 1o the port. The only way
in which the berth occupancy can be increased with-
out giving an. unacceptably high probability that the
ship will have to wait for a berth is to persuade ship
operators to schedule their arrivals more regularly.
Specific days can then be allocated to particular ser-
‘vices, so that euch ship can be guaranteed immediate
berthing .if it arrives on time. Such arrangements
generally allow a certain amount of latitude as re-
gards: arrival times, but with an agrcement that a
vessel arriving outside these limits loses its priority.

137. If several services can be persuaded to enter
into such agreements, berth occupancy can be quite
high. In such cases service-time and wailing-time re-
lationships cease to apply and the berth requirements
can be calculated directly from the programme of
scheduled arrivals. When some days are allocated 10
scheduled services and others to general traffic, the
calculation of requirements for the general traffic
must be made after subtracting from the total avail-
able berth commission days those taken up with
scheduled arrivals. This calculation can be carried out
directly with the planning charts glven in part two of
the handbook.

L. .Seasonal variations

138. When traffic studies show that there is a
iarge seasonal variation, the first action of the port

" planner Should be 1o pCrSlMdc Shippers’organizations™ —during the- off-season: This-will-

or industry sactor plunners 1o investigate the possi-
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bility of taking steps to even out the demand. Order-
ing and stockholding policies may be changed to
smooth out the demand Nuctuations. New industrics
such as the processing of agricultural products into
non-perishable forms may be introduced in order to
reduce the peak demand at harvest time. Another
form of smoothing which can always be used is to
seck complementary traffic for the terminal con-
cerned during the off-peak season.

139. Such means of smoothing out demand may
be less costly in economic terms than the provision
of the requisite port infrastructure, the associated
physical distribution facilities and a reserve of labour
at a level sufficient to meet the peak demand but
which remain under-utilized for much of the year.
The economic penalty of this under-utilization will be
partially offset by the low unit costs resulting from
the efficient handling of large quantities during peak
periods. In each case the advantages and disadvan-
tages involved must be calculated.

140. Unavoidable seasonal variation is bound to
cause a substantial economic penalty which will be
related to the level of service the port gives to its
customers during the peak period. At one extreme,

the port can be designed for the average monthly .

traffic, which will result in long waits for ships and
cargo durmg the peak periods. Alternatively, facilities
capable of handling the peak demand can be pro-
vided, and their under-utilization during slack periods
accepted. Neither of these courses will normally be
acceptable.

141,
acceptable level of delays during the peak periods.
Then steps can be taken to prov:de the necessary fa-
cilities. Care should be taken when calculating the
costs and benefits in each season and then combin-
ing them.not to overlook important operational con-
siderations. In order to reduce investment, the provi-
sion of makeshift or secondary facilities for use dur-
ing the peak periods can also be considered. Al-
though these sccondary facilities will be less efficient
and will give rise to higher unit operating costs they
will reduce capital costs. In the development of an
existing port there is a case for using the modern fa-
cilities throughout the year and using the less effi-
cient facilities only during peak times. Possibly such
older facilities may be switched to coastal or river
traffic when not required for peak working.

- 142, Seasonal fluctuations are often due to the oc-
currence of seasonal peaks with respect to a small
group of bulk or semi-bulk commodities and it will
be advantageous to use specialized handling equip-
ment for lhcst, commodities. If the level of such sea-
sonal commoditics justifies the installation of fixed
equipment which prevents the berth being used at
other times, the specialized berth may have to be
taken out of commission during the off-season. Nor-
mally, it will be preferable to find a type of special-
ized equipment which can be moved or dismantled

ern berths can be used throughout the year, while

The port management must first decide on an.

ensure-that_the.mod-____ .



the older berths are brought into action for handling
general cargo only when the spu.ﬁali/ed handling in-
stallations for bulk cargoes are in use at the newer
berths,

M. Chfi:ié'ity and ftraffic specialization

143. When determining the capacity needed 10

“ handle the demand forecast, it makes little sense 10
treat the port as a single entity, however small the
total velume of traffic. Each class of traffic must be
examined separately, and scparate forecasts of annual
tonnage, ship size, productivity and acceptable level
of service must be made for each. The traffic must
be assigned, either individually or in combinations of
tvpes, to the berth groups; then the appropriate ca-
pacity for each berth group must be designed. This
principle of dealing separately with different types of
traffic runs throughout the methods given in part two
of the handbook, where separate planning curves are
given for each main class of traffic.

144. Serious errors can be made by grouping into
one traffic analysis cargoes or ships with widely dif-
ferent characteristics. For example, in a given pori i
may happen that a number of roll- on/roll-off ships
arc using a breauk-buik group of berths for which the
demand is fairly light. The over-all cargo-handling
demand (measured in berth-days required) will fail 1o
justify additional investiment because the present av-
erage waiting-time is, say, only one-tenth of the av-
erage service time. However, these averages conceal
the fact that the ro/ro ships, with a quicker service
time, are receiving an unsatisfactory leve! of service,
a situation which cannot be fully rectified by giving
“them priority berthing. There may be a good case for
investing in a special purpose ro/ro berth, a matter
which should be separately studied. The special berth

vice-times and of long and short ships, i.e. there-is
a gain through greater consistency of demand;

b) A gain in average productivity since specialized
facilities can be made more efficient than general-
purpose facilities;

(¢) A gain through making fuller use of expensive
water areas, dredging costs, for example, being less

for berths allocated to smaller vessels.

146. The balance betwecen these advantages and
disadvantages of specialization will need separate
judgement in each case, but there is one general rule.
\thrwu a specific tmﬁ"c on its own would provide
sufficient throughput for a separate specialized ter-
minal, this should- be the preferred basis for invest-
ment. The planner should thus concentrate on ‘iden-
tifying and scparating traffic which will justify devel-
oping specialized facilities. Where a certain traffic
taken alone cannot justify a specialized berth, the

planner must revert to a multi-purpose solution. Cer-

may bring added advantages such as the possibility -

of scheduling the re/ro services,
tariffs, etc.

introducing special

145. At the planning stage, it should be con-
sidered, on balance, that the handling of dissimilar
traffic at the same berth group causes lower through-
put than when they are kept separate. This question
is complicated, for, on the one hand, specialization
causes a joss of flexibility, as follows:

(@) A loss of berthing capacity through dividing the
port and the traffic into two before allocating berths,
i.e. a loss of berthing flexibility;

(b) A loss of the transit areas capacity achieved by
mixing complementary traffic, for example, by alter-
nating ships discharging shed cargo with ships dis-
charging bulk cargo for direct denvery wﬁx?e the shed
clears.

On the other hand, specialization gives the following
gains in consistency: '

(o) A gain in service capacity in each facility when
the segregation of the different classes of traffic
means alsc a separation of high and low average ser-

tain traffic combinations for which efficient multi-
purpose terminals can be designed are dxsgussnd in
part two, in chapter 1V,

147, 1t is difficult to quantify generally ihe exient
tc which working mixed traffic reduces berthing ca-
piCily The cffect is greatest when the occasional
furge bulk ship is worked at a berth normally hand-
ling smaller peneral cargo ships. In that case the
disturbance to a smooth berthing sequence will be
substantial, The planning charts in part two of the
handbook can be used by planners 1o compare the ef-
fect on ship time of building two separate specialized
berths or a two-berth multi-purpose terminai.

N. TFlexibility and technical change

148. The flexibility which the contingancy plan
gives in the handling of a fluctuating traffic demand
should be matched by flexibility in acvommndétir
technical change. The choice for a port sirategy is
clear in this respect. It is
specialized facilities for each major handling tech-
nique, or to develop multi-purpose facilities capable
of coping with any hdnding, technique. Specialist {z-
cilities are the most efficient and economical when
intensively used, but are uneconomical during ths
transitional bux]d -up period. Muiti-purpose faciliiies
are more expensive 1o install and operate, bui arg
likely to be fully used for the whole pericd and sg
may be cheaper over-all. Compleie {ailure to plan f"'xsr
the new techniques will lead to the most expensive
result—new traffic being
ways at very high cost,

4
handied u.,fﬁmeﬂ?ig in ol

149. A specialized terminal will normaily be justi-
fied whenever a traffic Torecast shows that ihave §
sufficient demand, even if the remaining
leaves another facility less than fully utilized
principle will apply to specialized terminals for car
goes such as coniainers, timber products, iron and
siee! and dry bulk comn*od'u“ For example, a port
curfently having 6 break-bulk berths each handling

&

traffic
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either to develop sepavats



- -lly—which~—determines-whether_or _not _a

150,000 tons per annum may be faced with a general

cargo traffic forecast of 1,200,000 tons of which S0
per cent will be containerized. If one specialized con-
tainer berth is built, its throughput of 600,000 tons
will load it to a reasonable level and justify the ter-
minal. However, this will leave only 600,000 tons to
be spread over the 6 existing berths, which are cur-
rently able to handle 900,000. Nevertheless, the best
policy would be to build the specialized berth and ei-
ther to de-commission two break-bulk berths or, alt-
erna\lively, to retain them as occasionally used over-
flow berths.

150. The alternative policy in this example would
be to continue working mixed traffic at break-bulk
berths and to build two more conventional berths.
The cost of the two conventional berths might well
be less than the cost of a specialized container termi-
nal. However, this policy should be clearly ruled out
on grounds of cost per ton and unsatisfactory service
10 the container operators.

151. A far more difficult policy decision faces the
port where the traffic forecast for a specialized tech-
nology cannot justify investment in a separate termi-
nal. In the above example, if the forecast container-
ized fraction were only 20 per cent (240,000 tons)
then the total container demand would not normally
justify investment in a specialized container terminal.
Nevertheless, both container-handling facilities and
additional break-bulk capacity are needed. The solu-
tion in this case could be to build one extra multi-
purpose terminal equipped with a combination of
handling facilities as recommended in part two of the
handbook. The muain. advantage of this solution is
that the multi-purpose terminal can be converted
stage by stage from predominantly break-bulk cargo
to predominantly unitized cargo of various kinds, to
conform with the changing traflfic.

_ 152. Even where, owing to local circumstances, it

_is forecast that a port will continue to receive mainly
conventional break-bulk traffic, the principle of flex-
ibility in design is still advisable. Where possible,
operating arcas should be larger, depths of water
greater, quay foundations stronger and quay super-
Structures less permanent than has been traditional.
All these features will make it easier to adapt berths
lo accommodate ships exemplifying the newer tech-
nologies, when they eventually arrive. .

O. Principles of investinent appraisal

153. This section summarizes the main principles
of investment appraisal as they affect ports. Both a
financial and an economic evaluation are generally
required before a loan for a port investment project
's approved. The former is essentially a computation
of commercial profitability and is not in itself suffi-
cient; it is the economic evaluation—the comparison
of the social costs and ‘benefits to the coun-

granted.

loan is

154. The two evaluations are identical in several
respects: o

(¢) They require an evaluation of a succession Gi
costs and benclits over the whole uscful life of the
project;

(b) They take into account the. time-value of
money-—whereby, because this year's money can
earn interest, it is of more value than next year's .
money, which must thercfore be discounted back to
its present-day value in order to bring both onto
an equivalent basis;

(¢) They use common criteria to evaluate invest-
ments, namely, one or more of the following:

(i) Average rate of return;

(i1) Pay-back period;

(ii1) Net present value;

(iv) Internal rate of return;
~{v) Benefit/cost ratio.

However, the two evaluations differ with respect to
the costs and benefits included, since the port ac-
count is concerned with direct costs and benefits
while the national government is concerncd also with
social costs and benefits deriving from trade promo-
tion and similar effects.

P. Financial appraisal

155. The financial costs are straightforward; they
are the actual disbursements which the port authority
will be required to make in connexion with the in-
vestment. They include the cost of all preliminary
studies and plan preparation, the cost of land, con-
struction and the purchase of equipment, and the
cost of operating the installation, including wages,
fuel, spare parts, etc. The financial benelits are the
additional revenue which will result from operating
the extra facilities, as compared with the revenue
which would have been received without them. The -
main sources of such additional revenue will be the
port charges on ships and cargo.

156. Clearly, the results of the financial evaluation
will be heavily dependent on the assumed through-
put. Normally, thereflore, evaluation should be done
for a range of traffic growth forecasts. Moreover, the
opportunity should also be taken, while computing
the financial results, to calculate the consequences of
different tariff levels. This will provide the necessary
information for a soundly based discussion of what
would be an appropriate scale of charges.

157. The financial criterion for justifying a project
is that, with a realistic tariff, and after covering all
costs, including that of annual depreciation, the net
revenue earned in each year of operation will pay the
interest on loan capital and the equivalent, of the in-
terest forgone on the port’s own capital expenditure.
The adoption of this financial criterion will thus lead
to the accumulation of ‘the reserves that would be
necessary for building facilitics of equivalent value

" updn expiration—of the=amortization period. — e .



Q. Economic appraisal

158. The economic evaluation is generally known
as the cost-benefit analysis, although strictly this
term could also he applied to the financial evaluation.
The economic evaluation is based on costs and ben-
efits which differ from the financial transactions in a
number of ways. A fundamental characteristic of
these costs and benefits is that they accrue mainly to
the oiher participants in the trade rather than to the
port authority.

R. Costs

159. The main resources for a port project in a
developing country are land, labour and foreign ex-
change. The economic cost of each of these resources
is its *“‘opportunity cost™ or “shadow price”. This
cost is equivalent to the highest-valued benefit which
is given up by using the resources for this project
rather than for another project. In the case of land,
a port may previously have purchased the land
needed for expansion at a cost, for example, of
81 million. The value of the iand may have appre-
ciated and, if it were released for building offices,
might be valued at, say, S5 million. Therefore, in the
economic appraisal,” $S million would be entered as
the cost of the land. The opportunity cost of labour
is very low when there is no alternative useful em-
pxoyzmm In areas of high unemployment, irrespec-
tive of the wages which will be paid, the labour costs
used in the economic appraisal will be very small and
may often be set at zero.

160. Forcign exchange rates in developing coun-
tries are often fixed at arbitrary levels and conse-
quently the demand exceeds the supply. In that case,
the economiic cost of the foreign exchange compo-
nent of the project will be higher than the quoted ex-
change rate. It is this higher rate, normally deter-
mined by a central bank or ministry of finance,
which must be used in the economic appraisal (o
“bring the foreign exchange component on to a com-
mon base with other costs. Customs duties and other
taxes on elements of a port development are not in-
chided in the economic costs since they are purely a
transfer payment from the port to the government.

S, Benefits

161. The major economic benefits of port invest-
ment are: :

sal on the understanding that in 1hq long run this
benefit will filter through to the national economy,
for example, through lower freight rates;

{¢) The reduced period goods sp(*nd in ‘port and on

ships. This will free capital tied up in geods and thus
give indirect financial bcneﬁts 10 the country as a
whole;

{(d) Thc transport cost saving from 1he new routes
for goods to and from inland locations. This may, for
example, be due to the new port facility culting out

an overland transport leg;

- factors. The choice of the appropriat

(@) The transport cost savings made possible by the.

use of ships which can carry the goods at lower cost
per ton of cargo {e.g. larger or more modern ships);

() The reduced turn-round time of ships in port.
This is ofien the largest single benefit and it is es-
sential to estimate both the waiting-time and the
time at berth, Irrespective of the fact that this benefit
often accrues in the first place to foreign shipowners,
it is now standard practice io include it in the apprai-
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{¢) The benefit derived from stimulating or making
possible increased national economic "activity, This
benefit is often difficult to measure and should only
be included when the activity could not take place if
the port project were not undertaken. The benefit
must be offset against the opportunity cost of the
resources used in the increased activity;

(/) The benefit from making possible an increase
in exports through, for example, providing facilities
for larger bulk carriers which will result in lower
transportation costs and allow the overseas price of
the export commodity to be more competitive. For
instance, new facilities could permit an increase in
exports of a given commodity from cne million o
tw0 million tons per year, and at the same time re-

duce the price of ransport. The savings on traqc;»an
for the first million and the benefit from the sale of
the additional million are both to be included.

T. Discounting

-162. The first step involves the caiculation, year by
year, of the net monetary flow expecied from the
project over its life. The net monetary flow in any
year is the difference between the benefits exprms&d
in monetary terms and the costs also expressed in
monetary terms. The net flow is then discounted io
obtain the net present value, Discount tables such as
those given in annex | can be reused. For example,
with a discount rate of 10 per cent, a net fiow of
$100.000 in the fifth year of a project has a present
value of $62,100 since the discount facior is 3.621.
This is equivalent 1o saying that $62,100 would he
worth $100,000 at the end of five years il invasted
at 10 per cent inierest.

163. For commercial profitability, the corrget dis-
count rate is the market rate of interest, Hc,wwv&s@
for nationa! cconomic profitability the approps
count rate is more difficult to defline because

G 5(“'E'il§
e rate of discount
is a matier of nationa! policy, on which the port pian-
ner needs guidance.

U. The congestion cost pitfall
164, There 15 a pitfall 1o avold when apprsising a

nort mvc.summ which is planned to relieve or pre-,

ven! congestion. With such an investment, the first



additiona! facility will yield greater benefits than the
second and subsequent additional facifities. This is
due to the very large reduction in congestion costs
which is brought about by the construction of the
first facility and which subsequent capacity increases
_cannot possibly match. This should not be used as an
argument that this first, limited, investment is the
most economic, since in. the long run this. would
amount to planning for a permanent and substantial
tevel of congestion. To misiimize the over-all costs of
maritime transport, the correct level of investment is
that which provides the maximum possible capacity
while meeting the investment criterion which has
been adopted. o

V. Sunmury methods of evaluation

165. There are several methods of evaluation
which could be used depending on the nature and
magnitude of the investment. A detailed discussion
of these methods with worked examples is given in
a document on port investments prepared by the

UNCTAD secretariat.’ The more common methods -

used are: ,
(a) Average rate of return;
(b) Pay-back period;
(c) Net present value;
(d) Internal rate of return;
(e) Benefit/cost ratio.

The port’s evaluation of a project could take the form
of any one of the above methods. For economic cost-
benefit analyses, however, the more relevant tech-
niques are the last three. '

166. The average rate of return is an accounting
device and represents the ratio of the average annual
profits after taxes and depreciation to the average net
investment in the project (the original investment
divided by two) or, sometimes, the original invest-
ment itself. Since depreciation will gradually reduce
the value of the investment during the life of the
project to zero, the average investment is approxi-
mated by dividing the total investment by two.

. 167. The pay-back method literally means the
number of yeuars required to recover or *“pay back”
the initial cash investment. The basis-of the pay-back
calculation 1s shown in figure 11, which is self-
explanatory.

168. The net present value or NPV method takes

into account the time value of mdney. The discount
rate specified must be used to discount all future
cash flows to their present value. Summing these
flows gives the net present value of the investment.
The criterion used in the NPV method is to accept
the project if the NPV is greater than zero and other-
- wise to reject it

= appraisat- worke progeamme. -
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169. The internal rate of return or IRR method is
another method which takes account of the time
value of money. The IRR is the discount rate that
gives a zero NPV, that is, the rate at which the pres-
ent value of benefit equals the present value of costs.
If the IRR of a project exceeds the required rate of -
return, or cut-off rate, the project is acceptable;
otherwise it is not. The IRR method and the NPV
method will give similar answers with respect to the
acceptance and rejection of an investment proposal.

170. The benefit/cost rate uses the- present value
of beneflits and the present value of costs and is ob-
tained by dividing the benefits by the costs. A ratio
greater than 1 implies that the project is acceptable,
while a ratio less than 1 implies that the project is
unacceptable,

W. The four investment decisions

171. There are four distinct questions that must be
answered about a port investment proposal:

(a) Is the proposal in isolation economically "and
financially justified? :

() Does it represent the best use of the available
funds?

() Is the proposed leve! of investment in addition-

al facilities the right level?.

(d) What is the best point in tim¢ to make the
investment?

- 172. To answer the first question, the method
chosen depends upon whether agreement can be
reached on what is the appropriate discount rate to
be used. When all concerned are able to agree on a
minimum acceptable return on capital, then the cash
flows can be discounted at this rate and the justifi-
cation for the project in isolation will best be on the
basis of the benefit/cost ratio or net present value.
When it is difficult to reach agreement on the proper
discount rute, then it will be necessary to calculate
the IRR. In some cases it may be advisable to decide
to use the:1RR method from the start simply to
avoid introducing doubt and delay into the project
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‘7 In answering the second quesﬁon, and in or-

r 10 find how 10 apply a certain quantity of funds
Io several projects, the most straightforward approach
is to awk the projects in order of their NPV, and to

siop investing at the project that is only just above
the investment criterion used or when funds are ex-
hausted, whichever is the soconer. Unfortunately,
there is a complication since there will usually be at
least two different tvpes of funds, port reserves and
borrowings, and dsﬂlrm criteria may apply to each.
However, a single method can be used for both, as

is shown in figure 12. Here, projects which are com-

peting for the funds are ranked according to their
IRR, and on the horizontal scale the point at which
the port’s own funds are exhausied and a loan will
be required is also shown. In the case shown, the
IRR of the [irst five projects is above the required
crate of return on the port’s own capiial, or cut-off
rate, while the IRR of the sixth is above this level
but is not up 1o the higher level of interest required
1o be paid on loan cqpxtal even though it would re-
quire a loan. An alternative would be to carry out
project VI before project VI, which should either be
deflerred or, if this is technically acceptable, cut by
_cne third, Ranking by IRR will not be the only cri-
terion, however, whether a project is socially useful,
generates employment, or causes direct rather than
indirect benefits, will all be part of the decision.

174. The third question is to choose the right level
of investment in facilities; for example, what 15 the
. right number of berths to invest in at any time? The
correct level of investment i1s found by progressively
increasing the number of berths until the NPV (or
IRR) falls just above the required value.

175. Finally, to find out when 1o invest in addi-
tional facilities, after a decision has bsen taken on
the form of the project, the first year rate of return
methed may be used. The first year rate of return

method involves a comparison of the first full year
benefit with the cost of the project discounted up to
the year of rompluxon of construction of the project,
i.e., up to the year prior 1o the year in which benefits
will begin to accrue. If the ratic so oblained is less

34

than the discount rate, then the project should be
delayed by a year,

176. With iwo proposals, A and B, calculations
will have to be made for three cuses, A alone, B.
alone and A and B together. If there is no interaction
between the two proposals (with respect, for example,
to traffic sharing, space sharing, storage requirements
and landward access), A and B together will simply
be the sum of A and B alone. When they interact,
the joint proposal will need analysis in its own right.

X. Joint proposals

177. Thus, when two interacting proposals are in-
cluded in an investment appraisal, it will be neces-
sary to calculate costs and benefits both separately
and together. Clearly, when three or four interacting
proposals are combined in one appraisal, there will be
a great deal of work and considerable complications
for the decision-maker. However, this will generally
be preferable to artificially separating projects which
affect each other. For example, the decision to buy
fork-1ift trucks for old berihs will affect the decision
to build new berths since the fork-lift trucks are-al-
ternative ways of increasing capacity. If these two
matters are treated as scparate investment projects
then not only will the calculation of the benefits of
cach be false, but the investment authority may not
appreciate that there is a real and important choice to
he made as 1o where to put its Tunds to the best ad-
vanlage. The authority may then proceed with the
new berths and decide that it cannot afferd the fork-
Iift trucks, with the result that the chance of 3 valu-
able short-term improvement in capacity is lost.

178, On the other hand, it is equally wrong io
present a single analysis for what are in fact two sep-
arate proposals. This can obscure the fact that one
may be profituble and the other not. The economic
Justification and financial viability of each type f‘f’h»
cility must be investigated separately, Cross-subsidies
cannot always be avoided, but before accepiing that
solution 1t is important 1o examine methods of sece
uring the financial reward of the economic beneflt,
normally by tanff adjustment.

Y. Examination of unceriainly

179. When the full cost-benefit analysic and finan-
cial analysis for the centrat forecast of each pdrameier
have been completed, the effect of uncertainiy can be
studied by means of a simple sensitivity analysis,
This.is carried out by repeating the analysic for a varis
ation in cach' main parameter, taken ong at & ilme,
by an amount estimated to be a comparable degree
of risk, For cach of these valuss, the economic and
financial effects are recaleulated. The ship’s fime
costs can he derived simiply from the planning charts
given in part two of the handbook. For exampie, for
@ pm}cm which has an IRR of 12 per cent, the sen-
sitivity analyses may show the following:



Central Risk IRR at risk
estimare pasition position
{Prrcentuge)
Cost of facilities . €10 million €12 million 10
Productivity . . . .. 500 wons per 20 per cent 8
ship day less
Traffic growth rate 5 per cent 2 per cent 14
per annum - higher
per annum
Economic life of
facilities . . . . .. 20 years’ 15 years 10
- Cost of ship's time $2,000 $2,500 15
. per day -
Number of commission
-duys per year of facil- .
ies . . . . ... . 300 270 10

180. The percentage change produced in the 1ERX
by each parameter change allows the investing au-
thority to see the effects of changes in its estimates
and to take all possibilities into account in its de-
cision procedure. FFor example, it can be scen that a 20
per cent reduction in productivity gives twice the
change in the IRR (—4 per cent) as'a 20 per cent rise
in the cost of the facilities (=2 per cent). A more

rapid change in technology which would make the
facilities uncompetitive in 15 rather than 20 years has

a 2 per cent cffect on the JRR.

181. A uscful variation is to invert the calculation

“and show by how much euach of the variables would

have to change before the IRR fell to the minimum
acceptable level, all other things being equal, For ex--
ample, if construction costs would have to rise by 40
per cent before the TRR fell below the acceptable
(cut-off) rate, then local management might judge
this an.acceptable risk. -

182. The planning charts given in part two of the
handbook have been designed with such sensitivity
analysis in mind. Since no calculations are required,
euch alternative value can be tested very quickly so
that it is possible to obtain ship’s time costs for a
sensitivity analysis without too much effort. Four of
the six parameters listed above can be used ags. inputs
for the planning tables in order to arrive at the total
cost of ship's time. The other two (cost of facilities
and economic life of facilities) can be directly inserted
in the cost-benefit analysis,



- Chapter 1l

TRAFFIC FORECASTING

A. Forecasting principles

183, The essence of port traffic forecasting is to
find out:,

{a} What kinds and tonnages of commodities will
move through the port?

(b) How will -these commodities be packaged and
carried ‘as maritime cargo?

(c) What ‘ship calls will this result m”

" Traffic f'oracaslmg3 rcquires a combination of commer-
cial 'and economic knowled ge; the mathematical tech-
nigues are ‘of minor importance and can often bz om-
jitted entire Iy Far more important is the need to bear
constantly in mind the véry high degree of uncertain-
ty in any forecast, and 1o take steps to minimize the
risk which this causes.

184. Any forecast of future trade will be uncertain,
and poris are particularly vulnerable in view of thei
long planning time-scale and limited ability to influ-
ence demand. All forecasts should be linked with the
over-all national development plans. Furthermore,
maritime trade is going through a period of rapid
change which ¢ritically affects ithe volumes and types

of traffic likely to use any port. Errors in forecasting

can be serious, and the consequences of over-esti-
mating and under-estimating are not equal. To over-
build may add only a few doliars, at most, per ton
to freight costs, but to under-build may cause cen-
gestion leading to additional costs of 3100 per ion.

185. Even when all precautions have been taken to
reach realistic and .well-reasoned forecasts, the re-
maining uncertainty usually produces a wide vari-
ation of possible levels of traffic when projected sev-
eral yedrs in the future to the date of cor mmsxlonmg
and beyond, and even greater uncertainty in the
long-term masier plan. All forecasts are thus to be
treated with caution. It is hoped that the actuai iraf-
fic level will be closer to the central forecast than to
the upper or lower forecasts, but the risk that it will

not he is normally too great a one for a port manage-

sent to accept. This applies both to volume and to
13p= of traffic. Thus the range of variation in the
traffic forecast will usually be the first concern of an
investment sensitivity anﬂl"s s of the kind discussed
in chapter II.

186. 1t is difficult to emphasize too s!r:mg, y the in-
ability of even the most. penetrating analysis to for@-
cast accurately more than a fevs years in advance. For
example, Nigure 13 shows forecusts of exports of a

major export commodity made in three independent
studies by experienced economic consultants in 1967,
Even though one of the consultants provided a wide
range of possibility between a high and a low esii-

mate of the trend, the actual figure in 1973 reached .

a level that even the highest forecast did not predict
as occurring before 1982 and which the great weight
of opinion did not expect until 1955, Tt may be noted
that the tonnage is plotied on a logarithmic scale and
that the errors involved are very large.
uncertainty is by no means unusual.

187. The planner can de a great deal to miinimize
this risk by searching for s design solution which is
robust—one that is a good investment under a vag.
icty of possible future traffic. To do this he miust bs

able (o construct a number of different scenarios de-

scribing these alternatives., The port managemens can
reduce ‘the risk further by introducing an operaticnal
system which can respond o changes in traffic, to-
gcther with an information system which gives a
clear signal when the response is needed.

FIGURE 13

Forecasts of seaborne exports of feed prain
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B. Scenario writing

-188. A rraffic scenario is a consistent description of
the whole of the future traffic likely to come to the
port. It assumes that the port has done nothing to
prevent the traffic arriving, but has encouraged it by
providing rcusonable facilities. For each cargo cate-
gory the probable volumes under different circum-
. stances, and the possible alternative types of technol-

ogy that may be-used in carriage and handling, are
"~ all considered. Several scenarios are then drawn up,
each fully self-consistent, resolving any clashes be-
tween forecasts for different trades and permitting a
reliable estimate to be made of the resources needed.

189. The scenario-writing team should include an
operational manager. It is an appropriate task for the
traffic manager of the port. The planner must consult
the traffic department early in the project and partic-
ipation of the traffic manager is a useful way of do-
ing that. Representatives of shippers’ and shipown-
ers’ interests should also be invited to participate, if

possible as full members of the team. I the scenario-
Cwriting team is formed entirely of local stalf who
“have not recently travelled outside the region, it
would be advisable for a small group to visit modern
ports at the far end of their main trade routes to be-
come familiar with possible future developments.

190. It will not be possible for the scenario-writing
to take place until after the routine analysis of traffic
data, an examination of numerical trends and the
making of simple projections. These are the data on
which the scenario is based. But the team should be
aware of the dunger of reaching conclusions from ex-
trapolation of past figures. For example, a team
looking only at past traffic figures may ignore the
potential export traffic of mincral products from un-
developed mines whose potential for production and
export to overscas markets have been definitely est-
ablished. The possible high volume of such exports
will markedly affect port development.

C. Control statistics

191. It is the task of the traffic’ forecaster to pro-
vide both a central trend forecast and also a system
of watching at given intervals to see when the actual
traffic begins to deviate from this forecast. At, say,
yearly intervals *‘signposts”
ment ‘either to carry on as planned or to change di-
rection, depending on the degree of deviation from
‘the forecasl This approach can be 31mple and very
powerful. It requires:

- (@) The regular collection of a small number of es-
“sential traffic statistics to serve as a control;

(b) Giving a port manager (e.g. the head of the
permanent planning unit, where this exists) the re-
‘sponsibility for re- acnvatmg the planmng process

~~when—pre- dcte—rmmedadwmuons fromgforccasl _are sl

reached. .
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192. Since any one port investment project may take
up to five years to complete, it is possible that within
this period the deviation from forecast will exceed
the acceptable level. In that case the planning proce-
dure should he repeated, starting from the state
which had been reached in the project. Some ferm of
re-adjustment will usually be possible even at a fairly
advanced stage.

193. The most useful control statistics available
from the ship and shift records which should be kept
are, as appropriate o each terminat:

() The total tonnage handled;

(b). The average ship turn-round time;

(¢) The average tonnage loaded and discharged per
ship;

() The volume of special traffichandled at a mul-
ti-purpose terminal, i.e., the percentages of containers
and ro/ro units, of bulk and bageed bulk shipments
and of loads on pallets and pre-stung and pre-pack-
aged loads;

(e) The percentage of ships with a specified type of -
cquipment such as ship-board cranes or stern ramps;

() The average ship length;

(£)-The maximum draught on arrival and maxi-
mum ship length,

With the exception of the last item, it is preferable
to use the threc-month moving average for the con-
trol statistics.

D. Combining the uncertainty

in separate factors

194. Where a traffic forccast is being prepared
from a dectailed analysis of "the factors involved,
which are combined (cither by addition or by multi-
plication) to produce the final figure, care has to be
taken in dealing with optimistic and pessimistic es-
timates of -cach separate factor. Clearly, if there are
three independent factors affecting the forecast, then
the probability of it turning out that all three have a
high value or all three a low value is very small.
There are simple statistical methods of calculating
this over-all probability. These methods are given in
annex. I, section C, of the handbook, and should be
used where appropriate,

wiil direct the manage- -

"E. The forecasting procedure

195, The first step is to examine the existing: traf-
fic in detail, preferably on a year-by-year basis going -
back for at least three years. If possible, the analysis
should be broken down in two ways: by country of
Joading or discharge, and by major cargo class. This
will provide a tabulation such as is shown in table 4. .

196. The [,ro'upin[> of country flows into regions
should be by lo‘ldmg and discharge areas on specific

“trade rouics THis™ 15 vituable=because~in-general-the_ ____



Tanlt &

Typieal traffic

Torecust layout

Origin R |

Ntirth-west Europe

Sauth-cas! Asia

Federal Lnyed
Neiher- Republic Unired Singa-  Indo-  Philip- States af
liporis® Nomway Sweden  lunds - of Germany  Nwingdom  $france Total  Malaysia  pore nesia pines  Towl  Jupan  Anerica
Liguid buik cargoes:
Crude off ... ...
Cil pooducts ... ..l
Sulphurd .. ...l \
Mojasses/vegetable oils -

Dry bulk cargoves:
Coal ... ... .. il
Iron ore
Sulphurt
Cementh
Cereals
© Other

Comiainers and rolro loads.© ..

On cellular ships . -..... ..
On conventional ships
On rofro ships ... ...

Curgoes carried by
internsediate methods:
Puckaped umsbher oo ...
fron and sweel products
Other pre-slung and
pulletized cargoes .......
. Breal-budk cargoes:
" Wheat in bags
Cement in baps®
Feriilizer in bags
Refrigerated fruil
Vehicies
Machinery
General

8 The principal commodities shown are typical of those that may need scparaie forecest-
ing at a single pon; the list is nov intended 10 be complete.

b Commodities should be sub-divided ino different traffic elasses according 1o the mode
of cerriage.

same kind of cargo from the same loading area will
be. carried in 4 similar way. It is advisable, also, how-
ever, 10 make separate records of the individual
country flows because this will make it easier to ad-
just forecasts 10 take account of political and other
circumstances. ’

197. The grouping of traffic into classes should be
. done in such a wzay that it will be possible 1o esti-
mate, first, the volumes of cargo and sccondly, the
numibers and types of ship that Carry it ‘“‘wrc i"‘ 1o
very easy way o do this, and it is likely that the
classes used will include a mixture of commodities
and of ship technologies. One method of classifica-
tion iz as follows:

{a) All bulk traffic
by commodity;

Hd

should be classified separately

€ 180 contuiners and 10/10 toads should be recorded both in tons and in 1weniy-foes
cquivaient unity {TEUs)

(b) Bulk traific in the same commodity
sub-divided according 10 mode of carrisgs
dling where this is significant {e.x.
discharged in bulk; wheat carric d in bul
in the hold before discharze):

RSy

(¢) Non-bulk cargo should be sub-divide
ing o mode of carriage, i.e., tyns of vesssl can
it, as follows: -

(1) Conventional Yiner;

(i1) Specinlized pallet ship

snon u
Jal"ﬁf!

ERLN:

H ns:\‘f.j?“

wheat cngri
N
k ang

Fedilnimartme i %
{sidcivader, gic):

(i) Rofl-on/rofi-oft ship:
{iv) Cellular container ship;

{v)

Specinlized  semi-bulk rmi

ber, ron and steel, eig)
in addmon, as an overridi ng pringiy AY oo

ity which s of particular imp oﬁ«m:v ;m‘i*
cipal commadity-—should be recorded

oa
sCpardd



198. Typically, this approach for a port in a devel-
oping country will produce a list of, say, 10 export
and 20 import traffic classes. Care must be taken
with regard to the units used. It is unsqtisfa'clory for
development purposes to record movement in reve-
nue tons (or freight toris or port tons) which are a

“mixture of weight and cubic measurement. All-fig-
ures should be in tons of gross weight (it is preferable
for metric tons of 1,000 kilograms to be used, but if

" this is not possible then the exact unit must be clear-
ly stated). With regard to containers, both the ton-

. nage of the freight contents and the number of boxes
“{in twenty-foot equivalent units, or TEUs, where a
- 40- foot umt counts as two. TEUS) should be recorded

199. A dnff‘culty arises when vessels load a cargo
- belonging to a different . traffic class from the cargo
they discharged, and possibly intended for a different
-trade route. For example, a liner discharging manu-

- factures from Western Europe could load cotton for .

. the.Far East; or, after-completing-a charter voyage to
.discharge fertmzer a” vessel might load bulk clinker
- for a near-sea destination. If theése discharging and
loading -operations are carried out at different ter-
minals, the ship moving from one berth 1o another,
- then: the solution’ is ~simple. Separate terminals or
groups ‘of berths must be planned separately, as ex-
.plained in -chapter 1 above. Their traffic must be
considered as independent demands. Hence a ship
which discharges at one terminal and loads at a dif-
ferent terminal must be counted as two separate ship
visits for plunning purposes. This is a point where re-

gular port statistics wnll not agree thh the plannels ’

data

200. If the discharging "and. loading of cargo be-
~longing to different traffic classes take place- at the
same berth,-then the solution is not so clear-cut. It
_-will 'normally be adequate-to work with the average
performance figures for the mixed traffic. There are
two' reasons for separating the traffic in the traffic
statistics:

(@) To obtain a better estimate of the ship turn-
round time and productivity;

(b) To 'enable separate forecasts of each kind of
traffic. to be made and to be FEVISCd m dccordance
with changmg, conditions.

201, The pldnnmg data needed for the dctual de-

sign_process given in part two. of the handbook uses -

a single set of average figures for the traffic stream,
The normal procedure will be to start with detailed

commodity - forecasts . and obtain- ag,greg,aled traffic -

_f'gu res.

F. Forecasnn" cargoes- carned
by . ro/ro shlps

202. The vanety of cargo classes carned on ro/ro

ships makes it pdrtlcularly difficult:to convert com-

‘modity tonnage forecasts into, shnploads The major-
= “ll‘~of~ro/ro ~ships—in-fact- "drry‘a .mixture_of tlLeAfol-
lowing cargo c'a asses: :

(a) iiolled on and off:

(i) Containers on ‘semi-trailers/chassis,
without the prime-mover vehicle;

(i) Contuiner-like loads on road trailers or semi-
Atrailers, with or without the prime-mover
vehicle;

(iti) Wheeled cargo (trucks, cars, buses, etc., which
are themselves .the consignment).

(b) Carricd on and off:
(iv) Containcrs carried on and put down by large
fork-lift trucks or straddle-carriers; .
(v) Other unit loads such as puckaged timber;
(vi) General cargo carried on by fork-lift trucks and
stowed in conventional holds, including a high
proportion of pallets. (General cargo may also
be rolled on board on trailers - and then
stacked.)
(¢) Lifted on and off:
(vi1) Normal container operations on deck or in spe-
cial compartments.

with or

203. For development purposes, it will be difﬁcult
to determine what type of ro/ro ship will carry the
future cargo, and hence the proportions in which
these seven classes are mixed will not be known. A
simplification for statistical and forecasting purposes
will be to group them under four headings only:

(@) Containers: classes (i), (ii), (iv) and (vii) (it may

" be noted that container-like loads can be measured in

TEUs since a road trailer is roughly similar in load
capacity to a container of the same length);

(b) Cargo . carricd by intermediate
class (v);

(o) Wheeled cargo: class (iii);

() General cargo: class (vi).

204, This grouping then allows the ro/ro cargo
forecasting to be part of the over-all terminal forecast

since all four categories will be forecast in total irre- -

spective of the ship type that will carry them. Only
aflter preparation of the cargo forecast will it be pos-

sible to consider, according to the sea route, roughly .

how much of each of the four categories may be car-
ried on conventional ships, on cellular container
ships or on ro/ro vessels,

205. THe final calculation to determine the number
of ro/ro shiploads and thence the probable number of
ship calls cannot be accurate. After discussion with
the  ship operators concerned, a feasible and consis-
tent solution will be to specify. one or more ‘‘stand-
ard ro/ro ships™ with a given part-load-capacity for
-each of the four categories. The first category will be
‘defined in ship TEU capacity and the remainder in

- tons deadweight capacity.

G. The market forecast

206. An essential part of a realistic port plan is the
_identification of the potential users and the means of
‘fransportbeirg—used--for—the~various..commodities.
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This should 1ake the form of a market forecast. In
many ports it will be advisable to appoint a commer-
cial manager ic carry out a continuous s!udy of the
market, and {o make sure that this activity is closely
£0- -ordinated. with that of planning.

207. The aims of the market forecast should be to
describe:

{z} The present users:
{{) Who are they?
(i) What traffic are they offering?
{(iit) Who are the authorities makmg the decision
whether or not to ship via the port?
{iv) What influences their decision?
(v) What berthing, cargo-handling or other ser-
vices do they require?
(b) Thé potential users: a similar analysis.
{¢) The ability of the port to influence the markes:
(iy What uscrs and traffic are likely to be capiured
by port aciion?
i} What additional Tacilities would this demand?
i) What will be the zffect of raising or lowering
the port tariff?

208, These questions will be difficult to answer,
and normal commercial practice: will obscure the
truth. Nevertheless, a continuous effort to discuss
them with representatives of shipping lines and con-
ferences; and with shippers and inland carriers, will
wormally pay substantis! dividends and ensure that
the port plan can he developed 10 meet the {rue fu-
ture demund rather than passively follow past trends,
In view of the particularly rapid pace of change in
ship and cargoe-handling technology, cach stage in the
analysis should ask specifically: ‘

(o) What types of ship are being constructed for {or
!rzmsfcrred o). services which may affeci the port?

) What methods of cargo-handling will they
mqu;re? C
. Rate of growih

209. In some service industries, such as izlecomn-
munications, the demand may be limited only by the
facilities prevxm,d, so that any forecast may be self-
fulfilling. There is an element of such investment in-
fluence in ports, as medarn facilities ofien gencrate
commercial and industrial activities related 10 mari-
time traffic, and these aclivities have a multiplier ef.
fect on the. dewmpmcm of the pod However, such
influence i generally considered 1o be small, A pon
whiose invesimient lags be,; itd the demand will cor-
tainly hold baL_‘ eCcono
ihe local region: bul 2 )ori thay invests ahead of the
demand ynay only slightly encourage economic devel-
opmienti. In @ competitive situation cariy and substan-
tial port investment can mzshe a very large ¢ difference.
Howevear, it i not normall y ,‘g,p,n;m ate Top ports in
developing couniries 1o engage in strong competition
or in specuiative uwvai'mrﬂm.

ic development 2t least in

210, The fact that a congested port can inhibit
cconomic developmeny has an bmportant implication,
It is not unknown for port planners. to develop their

growth, tempering the central governement’s growth
ambitions with the cold water of past experience.
This may be understandable frony the narrow paint
of view of a port’s financial interests, since porl ma-
nagemeni normally has to make sure that the furure
port is financially viable, which it will not bhe if, for
exampie, investment has taken place on the busis of
a povermment turget of 11 per cent annual growth
GNP when over the five years of a development pro-
ject the actual uowlh has only been six per u,m,
Fhe demand at the time of commissioning of the
new facilitics will in that case be only 79 per cent of
lhc forccast deny nd, an crror of over 20 per cent.

211, Nevertheless, this conservative approach by 2
port authority is nm admissibla, The pasi is not al-
wiays a reli ile guide to the future. in the case mén-
tioned above it would, still be possible for & change
to take place that might accelerate growth 9 the ‘tar-

pet Jevel, The port manapement mw accept that
there may be wider issues involved and that ity span

of responsibility does not include the revision-of gov-
crament targets, Instead, it musi take (wo sicps:

(@) Point out to central planners the implications o
a high rate of economic growih for port investim
at the time the national plan is being formulaied, g0
thai this Tactor can be tiken inlo accounis

(&) Intraduce. review-poinig ima each project
ai which dcvclopn‘.cms in volwine and typs
mand are taken account c;f:, 1} is \»zzi ?‘3 par '
system of “signposts™ 1
graph 191 above)

212, Important events which may alie
of & partcular traffic shouid mus}'a i
both 10 expliin past changes and (0
changes. These may include p«:;s'zii
r»rmvm“ into operation of new fac
ice, the congirnucion of new infan
tions, changes in the mmm nr €20
modity and hinderland agricultural 4

213, The difficulty of
should not discourage the
examination of a {Grecs:
a vital evens was not ?’ww fi.
the value of forecusting or mean
forecast, 1 is nnp{m“’h:v o do g
;orucaaa Hm is bus 0

331‘{3{3 (ol

/\ir’"

4
w

own estimates of Tuture rates of national and regional?



J. Effect of the pori’s cwn polich es

214.. The policies of the port will inflnznce the fu-
e levels of traffic that use . The users of a port
Taré of two kinds:

{a).Captive users, ie., the shipping lines,
and local industries which ship via the por because
there 1§ n0 economic alternative route; ,

{b) Non-captive users, ie., those which, while
obliged to move goods in and cut of the region, ¢an
use anoither port within the region, or another mode
of transport, and secondly, those which could cease
trading ac lwny with the region and so inhibit local

economic development.

Soth types of non-captive user will react o the de-
cision taken by a port planner. Thus a port by iis
own policies can cause diversion of traffic o other
ports ‘or loss of regional traffic. Normally, such ques-
sions should be discussed atn the regional planning
Tevel in terms of a sei of objectives for the port.
215, One of the major il effects which a pori can
have on the traffic using it is (o prevent the intro-
duction of more modern or more £conomic ship
types. For example, the arrival of larger bulk carriers
can be pravented by the_Mailure to piovide . deeper wa-
ter. h is/gencrally such changes which are in ques-
Lion raiher tharr a gradual tallmg, off in demand as
"t», rise or the level of service falls.

216. Only rarely, for example when there are ¢om-

peting ports in the same country, will gan attempt (o
eva!uatu the mors sophisticated traffic. relationships
be Jusuﬁpd Such metheds as demand elasticity esti-
mation, anaiysis of effecis of inter- -port competition
and analysis of traffic creation sensitivity are difficult
to apply because knowledge of shipping lines' and
shippers' commercial intentions will not be adequate.
Moreover, the probability that unforeseen aventis will
seriously affect the forecast is always preseni. Ne-
vertheless, there may be ocecasions when the planner
considers that the level of use of a certain facility wili
depend on the charges made for using it, and is at
the same -time faced with the difficuity that the
charges needed to pay for the facility depend’on the
level of use. In that case it is best to forecast on the
basis' that charges and unit handling costs will -be
comparable with those ’mpf?id at other instellationg
of simiiar technology in the region and thus neither
attrac. nor dissuade traffic, ,wcordmg! the markei
research which is needed before investiment should
ve based on the assurnption of a fevel of sgivice and
price roughly corresponding o those at other instal-
“lations. 1f, however, the new port facilities are 10 be
based’ on improved iechnology, for instance in han-

g dry bulk exports, costs may be ronsidemb;y

er than those fr;r older installations in the region
undul;gemy ave ppprcach  canngt be uscd The fo
caster. & then obliged 10 esumate the  relation:
detwern charges and trallic

N

shippers -
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K. Trend furecasting

22,0

E “n
2‘. Lr14
)

The fact that over the last few years a partic-
wiar class of traffic has been incre eusing dees not in
itsell’ mean ihat the trend will continue. Trends can
reverse themselves very quickly., Before projecting
any pasi trend into the future, the planner should de-
termine the reason for this trend, and the likelihood
of its persisting. Tn most cases in developing coun-
iries the reasons will be one of the following:

{a) Traffic is directly dependent on the GNP,

{b) Traffic in a specific commodity or product has
been deliberately developed or run down (e.g. nation-
al self-sufficiency in a major foodstufT; development
of a new industry or of mines);

(&) A gradual shift in regional centres of produce
tion or consumplion is occurring;

Yy A gradual shift in transport technology
ing 1§ occurring (ﬁom break-bulk shisment
tainers; from maritime o overland transport, etc.

F)
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2181 it is desired to find a waffic irend in a ser-
ies of annual Opures, simple methods are {he b best 1o .
e, Usually all that is necessary i§ to calculzic an
annusl percentage growth rate, or to plot qutmeny
fisures and draw in the trend by eye. When m;
wrend s particularly important and likely o pe
additional accuracy can be obtained by carrying out &
“Yeast squares fit” procedure (o ascertain the forny of
ihe trend. This is a standard method given in texi-
books on statistics,

Y“(
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L. Seasonal variativng

219, When a dewiled traffic record—ior example,
monthly figures mainiained for several vears—is ¢
amined, a regular, cyclic pattern may be noticed.
normally results from a seasonal variation in dem
for, or production of, certain commodities. “ME:
tinuous trend line can be subfrdctm from the
obtain the scasonal variation. There will sii |
perimposed on this Jc:asmun \unaima’a g
sidual varistion, as shown in ‘:bu:t" g, ¢ &
are likely 10 be very much simpler and more 1

g
S

if the traffic is divided into principal commaditl
seasonal commodities being kept-separste.

M. General cargo "mma and GNE tre n@s

220, Wherens m.(:rdm ed waflic is generaily i
10 tnL development of & sp\,mhc industrial secio
1o individual events and policy decisions, gar
go~-which in iy developing  counities
predominantly of imports of cornstmer &
gencral ma inufactures--is far more dependent on the
trend in national wealili. An anpmg*nmb "ﬁf asure iy
n! c Bross ndlmnﬂ pmdud ﬂw figures for 1)

sy O
¢
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FIGURE 14
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gage in this form of forecasting. It is, however,
necessary to.adjust.the GNP trend and to forecast for
“the hinterland deviation' from the national trend.

221. For example, the. hinterland trend may be be-
low the national trend owing to a different rate of
growth in various areas or regions of the country.
The factors causing this may be expected to continue
unless definite government measures are. planned for
the development period with a view to restoring the
balance. ‘Where regional GNP figures are available,

useful- comparisons can be made between reg,nonal_

growth and general cargo growth which will allow
projections to be improved. . .

222. Apart from deliberate regional development
policies, there will be occasions when pressures that
build up produce trade shifts of their own accord.

One recufring pressure is that caused when a central-

region or capnal city area grows to the point.at which
and and Tabour costs become very high and “indus-

trial conditions become less  attractive.. 