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:t:nt<Jrnc.1.tim1al Ba.nk For Rer;:)n:~tr-.v;t:.o:L lui.d D(~·.:0lcp:':leht 

Hashington> D.C. 'U.:3A 

1. This pnpsr is in t .rce -;Jarts. Part I e:x;;.::Uncs tl1e role of 
ports in dc-..relop:-:l·~;nt, ?art II the reasons 1-~hy opr:~ r.'lt.ion of rrnr·>.:~-~t for
ces c <::.nno t ba expected to au.tvmat,icc.J.ly five 211 eccno::~_c:.:lll·y oDtion'U 
in'!C 3t::18nt patt·~~-n 211d e:x.:l..:1in8s the p:rol:<~ems associa:.sd T(ri th d~:1 c...nd 

forccastine;. Pa:r·t III then deals ~-i.i th t}lc trc.nsle.tion of d8:n<u:.d 
in ·t~ benefit str8c.~·~1s, the ~ssessmont of these s-t.l~c:l; ;:[), c:nd the p::-oble:~s 
in ens".lring they bc!lefi t the de,rclop) ng country cone erne do 

:PART I T:-1B TJ:Sl~LO r-:· .. 3-~~ T ROLS ~. _...___ ,. 

2 .. In at teT:Jp ting to CU1SHG!' tl-le qu.8stion i~hy ports should be a. 
prlr·Li.cul.qr·1y i:~:-:Jort~nJv agent oi." groi~th in d2veloping countrios a :.ls£
ful starting ;J0in~ is co!:'lsideration of the factors ~o ·rerning s:Yltial 
develoun:c:~t., :L t h as b8en sue:cested 1/ ·that th ~n·e at, le2.f)t. n:.:.nc: C.i s
tinct fa~tors "h:'..ch contribut8 to tt-le distribution of econo;::.ic f::l"v ~.;t::l; 
( a ) r.l.'li\t-:. G'"'O"l():-1'.,.,. 1 "' .J. :_.., r .... ~.J.L·"rl' .... , e~r+.ont (b) ' T~.J.., , .,....,j r,.~ .... ou~"r.e c~-~c:r··"'}·· .. ,,f··: ;·'"" .l .. ._. ·._, .L '-.a.· ,.} \.J \...I'-' .1...!... v u . ....,. ../' •. \.,:_ ~ •~U V vt. ... t,......_:_ '-'t.-..J' ,.._ . ~ - · ... ~· vJ.. _u .......... .J..Lv· J.L 

(c) 'Historic2l sett.le1:1s~1t !J<lt't.era ( ci) D'Ci!ispQl~t. p2.-:.t. s~'ns ( 8 ) l'ot.2l I;c::~
ula.t:t on ( _..,) IJcv2ls o.f cievelo!J1:JC!nt (e) !~frt:"ket lo~ 2. ti en (h ) ?o~!:~r J . C·G atl. on
poli t:i.cal a:Jd econo::ri c ( :i.) r>:;cjnrrn'li c O !'~!.J.:1iza ti.on ·- s ~iO. to o ;.~ 1)r=L YC.L~ sec 
to:::·s do;:una ting. Ti. ~se are, of c ourse,. int.0.;:·J.:i.~1ke rJ., but in t;cn.e: l'~1l, :Ln 
dw . .relo:=~i n~ cour1t:ries tbere a!·e not t.~e "chicken a1-;r... Cf~S " prob~Lc~r::s r.:n
ccunt~red in dc-,tc:loy::;J cou.r!tries.,. 3/ 

). One does r~ot need to ac:.,rocatG the eX'_.)1o:i. t :::,tion t.'!ecry of his t.o j,·i.-
cal c:cmtact tet1:ecn industraliz8C. .:md r:on-in~it1. 3t:c·::-:.li~.:sd coun·~r~.es t0 ccn.<l.lFl~ 
tbat the prir:12.r;:.r mot.iva ticn ~1as u.sua11y to ob-::.;:d.n co:\;~locl:i. t:i..e:; th2t · . .,:-~Te not 
a·!ai.labl.c. in the fo r:r:.c!r . The nc~.; tr<.:r:l~;::;c-;:''t m :~di."t~l l: a~3 c~s2en·l:,ieJ.J .. 7 sl·;i-:;~;~~1f~ .. 
la.nd;-:a~"d rout0s hr!.ve in geric?~~D.1 been dcv9l.opc.d T'.\~:::!1 ::; .?.~·J.it::r i:.hcn the: G.b .. :. ::) ~· 

ping r·ouJ.:.:"s beth~ecn ccntinonts - c:;nd .Ceve2.c~in ~ co~1 t:::-ies arc 0ve1 ~-:i'~e~I.~':."L:;.c!..1.J'" 

found outs:i ce North ]:;.~:-.0::-'iC:l., Ell.rOPG dJ-:Jd /':.u.str<.J.i:-1. ,. Thus DOrt. cl 1 ~·.r ·8lc0::-:;:;;t, 
J - - ... 

has t~~n~:cd to be a fc.cet of (a) to e:>q~loi t (b) supcr-·:Lm~"'lo0c d upo11 ox.i 3t.:5. r~ g 
m::.rkct patterns. 

The role of ports in a count:::y to som'J e:'.~ t.cnt d.81)Cnd ini t:L.i!ly 
upon i:.he 0:.r~ilabili ty o:: si t~s fo!" thc:.le If rc~ou::c2:; [~::.·0. cJ.CJ~-) ·3 to th<::: 
coast c.",n cl the~:·e n.:::·e:, su.i ta'.Jle port Ei t~s, there is l:. ·v·.J.c })Oi nt or likc
lihoc'>d o:' s t:r·o~1~ d.~·v~8lcp;'ll·::n ·~ n.t o~o si tc o Ho;~ ·3'/e :t· · ~~~.·2!·C r:oo :l r-i t:;~) c..r~ 

lii~~i i.,~.:;d,co;·; ,:; crlt:t.'ation ,'1.ppGars, a..'1d r.~ost inpo:...tcntly.":·:11G!'B in1.o.1xi. 'L::--an:~~
port h d.3 Ei.; ~.'1i.::-.'ic~ .... ~t .. co:1oni.cs of scale:, +.his D.2.E'0 rcstllts . ~.~u ·:.~h is ti 1:·~ 
c 2,c. 0 \ii ·t.h :c-ail i·i:~.y ·s, 2-'1cl ~lsi.r c1e•.re:Lcr::::.sn t has "t·:.~Gn D. lfl{J.j or c C!lC~?.!! t!'~:.. 1:.:L ~: t! 
factor .. 3/ :i?rc::.. this initiz4.1 c o;1CC'~ l trat_i_"'.re i\; atu:ci;. o.f t;;n Q.G (~c; ; ::~:" r·.rJ.8d.· 
by w X'C·"'t r ....... .. );:.r:-r·r-j c: '"'~ ., ~ p'.r~~"·e C!' -i ,.~"n 1)()···t [i'""'d r :d) \ 1 : ·r t,.-.'~)d to r"l Oi; c.u":>· • , ., ._ .. v . ~ _ ..... . . J . ~ , ...... .. - ··~·- .. • .. .... G - v ~. '""" -. ~ ... , .. .,. • . .... _ . , ,1 !! '-'- · ..... 

:caOJ.al p~ ttern3 ~i s roads arc sv.~:;s e qucntly doveJ.o1)2d. It is a fee:: tur0 

1 ... 

\f • t\1 B ·rk(' v;\ H~ ",.: .P~ s.s('d (.L~.~ --l{o~ of ,1'{ Q (,\,, .... ~{ov- (lY\c\
1 
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}1alise C. Dick 

of developing com1t~'ic~s th1.t in relation to Qre['.s or popul .s.tion rail 
d8velo~:-:~er. ts h~s bs~n r:tu·::h Jto~--e li;;-.::. t~d th2..11 in N o~:' t.h Lileric a c;:1d 
Europe. 4/. I.t is clso ~enerclly thG cace that re9~s oa~ible nort sites 
tend to -be li:-:t..~ t 8d. In ~-Jest Airic .:1 for exc...rnple, only D2.kar c:.;:d Sierra 
Leone 11. ver in 2hGO r1iles co ."ls-'c.linG aro considerc;d good na t:n·al hn.rb~rs. ~/ 

S. Thus there. have been strong forc~s concentrating ext~rnDl nc-
ti vi t7 on a li:rJ. t ed nu.:n.·:x~r oi' ports. The reasons 1-:;1y str·on~ cso:n')r.ri..c 
growth t·:ill pro'!Ja'bly occur at rat~·1er th2n just t~rou,0h ports a:-e tt.:ofold .. 
(a) Acti .. ..ri. ty assosiated Hi th ind"J.stl·io.l cou11tries is likely t o b9 of r-:.·Ln t,er·
er technologicaJ. le-vel "tl1c:H1 in thG traditional f:Gc t::>r.:> (b) \·:i t.h hin:;er
lands largely cCt-'2~1i.ned by trad.i tionaJ.. tra.!I.$!JOrt f~!TIS the .? .... ,"'1Cient r.1a!·~:et 

centres a:ro unli1::ely to . experience siGJlific~'tlt gronth pressure except ;.~ro!"l 

popula~ion i!1c;r2ase ·Hhile port e:;..-p? .... '1sic::1 is a ft¥1stion of t:"2..d.9. p~so 
while a sea b:>m1.d3!."":t is fixc]cl, and th~~tcfor--e presents a d:"Jfini w loc.il 
interfa~e, this does not apply to a 1 and bou~'l.dary 2.::1d indeed besause of 
this it is prab::..bly tru.e to say that i.~ nost countr-l.es vrit.h l21d. and sea 
bolL'1daries, tom1s on the for~12r ·have i'lunc tuat.3d in i_;: ·tportc..rlce to a r:Ttlch 
gre.at~r extent th:1n t_~ose on ths l:ittel'. J..n indic2t.icn of thG relativ8 
inport.ance is t!-1at the UN estinated 6/ tb.;;_t in 1967 94% of Afrj_ca~ exter
nal trade passed through its se2.ports. Africa, ~-.ri t21 its particularly 
marked colo:1.l2...l hi~t-.Jry may be exceptional but the s21:~c gener3l pa +,t ern 
probab~y ap_?lies eYen in a non-~olonial sett,~ ng. As e ·xtsrna.l t:·'<::.de h?.s 
tended to gro~·J racn~e rapidly t~. :~ :-· . G:J?. :._ -:1 !T200t coun t::-ie s ,. it follc: ;s th,:;. t 
the ports have be·: n --&t least the j_nterl'ace for one of the most r2-pidly 
gro,.ring sec tors of the econo~v. 

6ft If this pattcn .. D .·:era true of tho past, l7hcre rai1Hay connections 
l-mre a vi tal f3.ctor in deter.:::~ning i;hich no:r·ts pr:)SD·3:r·ed 7 I 1-1hat of th8 
future? Despite the rise in petroJ.et~m p:r.-ices, road· tr.:i.nsport is in~reas
ing its share of tb.e total inl3J.id trd.nspul't in most developing ccru:~i:.ri es 

and the economies of scale, and thrrci'ore t.he cent!.,alizing forces of roads 
are less t112.n in r ail.;-Jays.. Tl1cre.f.ore, r.1~;. r;ht not thc pattern bc~c:ome one oi 
impro\"ed in-t~rnal linkages, leading to e:xp81sion o.f hint9rl2..i.'1ds o.L' i.nl<-.:.::d 
cities, c.nd clissipatioTl oi' cc:1centrati·v·e forces as applied to the ports? 
T'ne a.ns;-:er prob.'lbl~/ depends upo21 the circl~!.-:st2.:."Lces of the c0untry . .. J..n 
oil rich st2.te like Iran ms.y 1-:ell ~nd to er::_oloy its ports incr2(:sinGJ_y 
as inJve rfac8s for nod3l transi·c::- of irr:orts of !n;;.ci:_ir:er~:r dest:Ll18d ·f. or 
other' p z.rts of the count~;{, 'i·ii th the rise of 118\1 i;--ldustrial centres lo
cated according to securi t:r/social considerations . Eo:-r8ver, \<:here th0 
state is still r0l2.tively poor} (ttJe r:ajority) the road .systr31'1 ts:1.ds to 
develop -fro~ t!-"lc main centr~ s ~ to o:;;·:;n U7) ne•.-J are:Js for c:n:-port m,q tcri<:..J.c s 
and tn parallel e:·:istin;J rcil s:ls t0:.:se Cls2rly., t~-:ough t:r12 ef;~cst on t:-:c 
-rail Hay~ r.: a3r be dis~st! .. OU~3, t::·:o cut, of the t.hrc2 ty}-:es of d ·::velo:)r~3nt 1.'ur
t.~er s tir.rula tes t-r.::.de at th2 po!~ts. Fl:..r ·t,;1 srmoro, c.s se.s.po1"'·::- 0?0l1 2. tion 
becom.8s more co1::plex, tbe constraints i.:-:-;-po;s e d by lilT~ t;;:d av-li..l.::.bility o.:..' 
managerial t<.Uent, co::-:.::no!lly cited as a con str2.:int on inciustria"J_ dev~lo?-

. ment in poor col,_nt::<ies 5. h2f).J'!s t.o af.i'8ct po:"'ts as do con~entl:'ati'~.re io:-ces 
in modern sea trade (sec late:;r). · 

- 2 -
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7. Tne l~:o'rt::::cnt to~:ards indep~nd~ncc frorn colonialis;n has prob-
ably stiJr:"J..latcci t hese ds· .. rclop::!:;n-cs. ~.- : n·i_le t;l3 pol:Ltic21 clir. • .:1tc is 
not a.J.\·:ays st.~;.blc~ and private forei['il invest::1.)nt is disco"J.r2. ~;ed, the 
tcnden0y is for mz..n:T ns~·J states to be s::Fillc r thJ.Il Hould be eco::tomic;-J 1 y 
optimal '\.JLdcr a coloni.Jl reg.Lr::e. This leads to pressure on t!1eir gov-c:'n
men ts to at tc:~ t to C).."fJloi t their nr.:.t:l:"al resource s as rapic11y as pes sl blc . 
and consequ(;ntly to place dc:-;t:J...Dds upcn the existing t!"ansport syst8m t·::1ich 
might not have appG2.rt;d so r2.pidly u."ldcr colo:1ial r..Uc. Thi.s is not to 
jud&o Hhethor short or long-te~:-r1 resource e:A])loi t;i tion is p:r2ferablc, 
merely to note tJ1e p=csstu."e that such a probJ.cm GE;nerates oa the ports. 

8. It, follot·:s that if the ports are unable to meet the d(:;!mand 
gro\·:th o.f tho ccono:-:r;r m.:::y be il"L'-l:_t-:i.tcd se-vre:r.·cl .. r. This is r~t least 
partly bec2..use of· t:t:e cri tiea2_ j _;":!)Ortallce of e:;~orts in genel'ating 
. t ~, . ~ -, "' t. ~"•' -1- 1 1 • • .J.. ,.. ' 1 d +~ • J.n ern.:.:u.. capl..:.~ lor:.na len. L'18 e.xpor ,. e as ~·lC!.vY OI uer::t?_~ .LOr llil-

ports in deve1cping cou.nt:r::.e:s hc.s b2en estimat2d 7 I as 3 times that 
in developed co1JJY~ries, z~nd ~·:l1ile this relationship rr.ay have s~.nce 
cha.'1ged 2.11d the food co:nDor:.ent is p:::--ch<:tbly inport2.nt, invest:-::ent goods 
in the forn of raH materi<:.ls and Se:Jl·-J:12..."1ufactu.:-es not readily avail
able internally are proo;.;.bly also siQ1ii'icant Q!. 

9. Thus . ports b:r virtuo of their eeo2raphical, historical ~"1d econonlic 
characteristics in C.evelc·p::.ng co'\J.ntric~;, a1"e. almost invariably importz.nt 
focal poiDts of grovlth. 

10. As previously not~d. a 1c:n' r;t; proport.ioll of ports in dc7olopinr~ 
countries originat~cl as Iri f; ~ns o.:· evo.cuating ra;,; T:Lateri3.ls. The vesse2..s 
plying the trade viG;."e oi sha1lo·,; dl,aft.; Hhcrc a moderate char.nel dept~l 
exis ted, the si tine of tr;e pol"'t· Has 2. .function Dl""ln:2.rily of the desira
bility of minlr:-Li~ing lond\-?2rc.l t:·ansi t. Thus mar.y port si ~.es c.re locate d 
up channels -v:hich arc (a) of limi t.sd depth P._i1d (b) are oi ch2nging con
figuration, ui t.h uncortoin . gcolcf:,"iCe:l..l char2.cte:::'istics, esp8ciclly in 
tropical ···countir8s. 1'he more tho:r'Ol.1:f:hly invcst.iga.tecl subsoil condi tioris 
in the co1.mtry as a . 1.;hole are nevcr'L~wless those at the existinG poJ."' t~ .• 
Tnercfore, there is a stron[{ tendenc~,r t0 ple:.ce er::phasis on c:xpm1si6n oi.' 

existing ports '-:i th, if necessD.ry, S'i.J.bsta..Dtiol crr1cl lengthy c2pi t~ dredg
ing .rather thaD v£nture into tbe unknc.fi·;n of uncertc.in'ty about geolo gicL\1. 
conditions, and the Hillin:,rwss end ability or the society to mztkc a sharp 
change in its trc:-.dir:.g 2ltd tranr>pcrt.: tion p~ttcn1. Th8 ch ~~1128S \-?ould b~ 
sharp, . because uhlle t.he size of t1~8 econony and its involvC'r~.en:. in sea
borne trade mz-.. :{ be sr1.2.ll 9 I, the nd.nir::-:m size of reasonably econorruc 
port develo!)r:::.rits, l2rgeJ.y dependent upo~. developed co1..u1try .tecrmo1o;::y, 
is usuilly cc:::_:;s.r~'.. ti vely lar~:e r. ( Oi' c oursG, even in developing c 01..1.11 ~.:.r .Le s, 
t,here arc mc:m~r cases ~·;here no depth proble;~10 exist, but 0\7 E:l1 then, the 
tendency for the built up area. to cro'r.~d upon the periphery of the po~t 
often makes a movement of port facilit.ics clsc;-r;herc a long term nccessi t.y). 

3 -
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11. The second, finunc"i aJ., ch ~rc..c t.c Yi s ti. c s c. f ~i cr:i fi c ~r,~ 8 is 
that the import'"':.r.c~ of thC! port as an econoi..ic fc:c:.or, and in n::ny 
cases (particularly in the s;.:all Afr:i.cc::n eolLn tries) the corn.inance 
of one port has led to strcng pressure fol' ccntr:-!lized control D..'J~er 

so:r:e variation of a nat.i.ona..l ports authority. :·.nile this m.:::y h;:.ve 
an ccono;rd.c locic, especi~ly l·!hen the r::.ain port u~3cr is a l.:..r~e in
ternational col~ any~ and a cou...'1tervailinz force is desirable, it tends 
to o:revent the port syste;·.1 being one j.n \·:f:.ich the di.stribu:~iGrl of in
vcstr::cnt a.'1d chC1rr,ing policy is a result of a CO!":i!J8ti ti ve rr.arkct ;rl8c11-

anism, and to rr.:l l{e th8se decisions a 1\u1ction of govGrr~"nent policy. 
While this may systew2.ticu.lly reilect. t!l.e national i!'1terest (through 
system cost ITLLni~;ization, .::uJd/or a.ccur.:~ tre a.ssessr::ent of the ber.~fi ts 
for trade stimulr:1t.ion) it does mean that the financi2l benefit to a 
pp:rt (or system of ports) Hili ·not necessarily ~ccm·a tely reflect the 
econorrD.c bencfi t to the cow1t.rJ' fror.1 the investr:;ent. 

12. Thus, long-run eco!l.onlic<llly opti:-r..al ·port develop:1:ent can 
hardly be e:A-pected to flow from the Horking of rr.arket forces in ~ost 
dcvelopine cou:-.tl'iGs, nor are the necet:ss.ry 1\:r:c:.s l:i.kely to be reaGily 
generated internally. Careful st'-.1dy is·· th8rc:fore rec:uired of the econo
mic determinants of demand for port f;:.cili ties, necessit-:.tinG forec2s ~s 
for~ in generc-.l, a minilnur~1 oi' 20 years ahead.. Tl1is brings into play a 
third constr2...int, the fact that in generd t!"-ie skilled manpo\·;er r8qu.ired 
to rr1al~e such analyses is just not available locclly. 

Denand Forecasts 

. (i) Traff:i.c 

The proble:n of derna.nd aY.ialy~d.s is gencrdly ~et by the er1ploy
ment of a te~un of consul t2.nts to undertake the ap.propric..te studies, t.t-10 
finance for, a.YJ.d t.8:r:n3 of reference of t~cse studi.es being co~1~only pro
vided by aid ortranizations but l-Ji th t~c cc::1sl1l t:--.~"'lts reporting to the 
Govern:-:1cnt· or port ort;an.ization. Th8.se a:.ce certdn potential 'r:e2~nesses 
in this system, in part.iculc:~rly that it is c:if~ir.::ul t .for the cc!lsul ti;nts 
to be co:npletcly o~),jccti ve ii' 2. goverrJr!.Ci.1t is pres~>inr; hard for c.. ?roject 
but it does norreaJ.ly ensure an econo:r;J_cal1 y lof:.d.C2.l 2.n~lysis Hi trin cei'
tain :u.navoid<lble constraints. 1':'18 basis for rcco:~~>r:endations is usuolly 
a macro--econo:r.ic 2.J."1alysis and the first p:roblcn is the lack of a consis
tent basis for mc2su.rer:1cnt oi' the output of the coi)r. ·t.:r·:;·, h~i th ti:e res--~
tant problens of fc,rec2.stir:c the clw..11~2s li~~ely to t2.:·:c pl2cc. ~·::nle a11. 

ints1:tsivc l2rgc sc2l.G study may pro :-ide ·the \-:'cich~3· to be 2-ttac;hsd to 
sectors of the econo:'·ly at a pcj_nt in tiFl3, the ';)rO"rision of a 'h.istoricc:;~ 
scrieD upon ~·Jhieh forecasts c2.n be based. is r::uch :-r:ore difficult. Tnis 
is p?..rJ.-.icularly so ~-;her0, as is ofi.-2n the case 5 t~r; subsistenc:e sector 
is lnrgc in :rclo. ti on · t-::> th<::.t in the ;rtoni t:Lzed sec to:r·, for thr~ reaction· 

.pattern of those in the subsistence sec to~· is dif1icul t to predict. 
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Fo:: .. exa.r-rple, if an econ01~y traGi t:i. (:·::!~~lly cc~n0·_-::~2 ~.; -2-!'icl e:::r;orts tJ1e 
sa::.e t.yp9 of ngr-! cul tur2~ pr-ociu~e, t:1e discovcr::r o:;.-- a neH eyport 
product (e. f:• p£trolell.1l) may increnso or cicc:-E: clse both afrlcul tural 
e;qJorts} do:-.u:. stic ce>nsu.nt?tion, a.'1d CYcn produsticn depcnclinc; in larce 
part on the rea.~tion of the subsisten~c sector. 

lh. Even in the c.reai;) l]f:ere a reasonable b:::.sis of historical 
data exists ~nsh as is sene times the case Hi th c:;.-~Jort corr,.odi t:~es, 
the dependence u~on overseas m2.rkcts 2.nct the co;-r.:on t-endency amo!lg . 
even experiE-r:c8d .forecasters to ass1;;r:e t.~at e::-::port tar·t;ets contc:-J.....Ylsd 
in national p}.c.ns 1-rilJ. be :net, ( despi tr8 the fact t~~at there are C?...L~ost 
invari[l.bly st.rc~~ int.erna1 poli tico.l '!JI'essnres for these to err on the 
side of optir.J.si:l) znD.ke that element. of forec?~sts Hf1j_ch is based upon 
export tr2.ffic part icularl.y hazardous. UnfortuJ}?.t~ly, in vo1Ui'Tl8 terms 
these are usu2lly -v-ery irrlportant in dcvelcpin0 co,J.."1tr:r port traffic. 

15'. 'fnirdly, the existence of thr2shold levels o: con.s1J.J11YGton of 
va.ricus basic and ser..i-basic proc1ucts, . belo1: t-:r.cich it is un.ecorwr~c 
to produce locally, also has an i.J1~port:~.nt b8arir:r; on traffic fo:rccast
inE• There arc naturally stront:; forces- . ( sirailar to those ali'ccting 
plan forecastLDg) pressin~ to~·ic.rds ir:port substi t.ution at t;-le earlieDt 
possible starre. \·:i1..iJ.e this may rccluco the vo2:u.::;:.e of cert2in i:;ports 
as dev-elcprr£nt p:cocce.d0, it. fol:oHs that it rEay in.crea.se the volt:.Jrw of 
those ir~orts vm.c'G 2-rB inpu.ts to tho subst.:.t~tion precess. This source 
of 1L.~certair.ty may oe exa~erb3.tod ii' the gc~!10:r'al s:-:i.1J. sb.ort~lt;e pre·v-snts 
the rate oi" 51.2bstitu-:,i0n tar·e;0ts of th8 Go"'rcrru-:-~:n:- bs~..nG at-tdn.ed. 

Tho forecasting picture is :1ot one oi unreJ.:i.eved glco:n, ho1:ever. 
Just 2s uort~-: tend to be lo~ated to 1~:i.1'1irrd.~e ir!lar1d tr2n~:nort or to reJ ::te 
to m-ajor~ lc.nd~J2.:td arteries ( part.icul2.r1y rai.l1·7.7~ys) so thi~ teHds to dei'ir:e 
the hinterlands of ports rather more clear] y t~12n is usually tbe case in 
develor,ed countries. This si tuaticn is only a..l.. t~red to 2. mirlor degree by 
exoansion of t~1e road tru.nsDur t netv:ork, tho te:1dency being for one inlm!d 
mode tD substitute for another, rather than major transfers to occur b8t\·ie.en 
ports. , 

J. 

(ii) Facility Rcq~tre~en~ 

17. \ There are t\·io r.tain nroblems remaining :i.n assessinr; the berth 
. require1nents ~-1hen the demand forecasts have b~c::n r.1ade (a) the mode of 
har1qling (b) the s~)ced of nroduc ti ~,i ty. 

18. (a) BasicaJ.ly, if nort ODGrc~tions in tot.:.J. are smc;.ll, it is 
prob~blc that tr2oi tiona1 f;:;ner0.l car2'.0 r:1st11ods oi' disch2.l~~;c/loc:ding 
\oiil1 be enmloyed., If one or several cc:r,I;.odi tics inc:oease in volu.:-::e 
to a sufficient e:xtsnt, first b~p:re d, an::l thsn ht.D.k h <:--r.:llinp; methods 

• :may be adopted c~ch ir:crec'.Jinr.; the 1)0t.enti~l throu~hD~:t of a berth 
(bulk h211dlin~ qui tc ea~:;ily 10 .tir.:es as fast 2.s gencr2l car eo). Con
tair:criza. tion. cr.tn have a s:h1:Llar ei'fcct on non-b~lk gooci.s. 

- s ·-
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19. Sir.ILlar1;r, if labor pro due ti v.i ty c a.."'l. be i:r.n:rove d Hi thin a 
given hc:.ndlir~::; ;;t;;"thod so C?..ll br::rth t:.!;rc~1~:1n11t. Tho ~::-oble:1 :i.s t:1;~. t 
t-Jhercc:J.s :in sc:r:e ,.;;2\'"clouin~ cc·L:n~r es -:he r::otcnt:iaJ_ for nroducti,_-:L t7 
impro•.oement is cor~sidc raoj_e and soci2..l cor~di tions favor. intcnsi \'C ' 

opcrn.ti~ns of the C:l:.)i tal acs8ts of tr..e nort, neither condition r::~y 
obtain in w"lot__'r}~r co·.tntry nt the sa_rne sta:·~e of deveio?~ent. \·.11 sre 
favorable conC.i ticn.:: ~t.re present the notentio.l c~naci t.y o.f a nur r. 
may be co~·9ara;_,12 to t!13.t in a developed country,- but several. t:!.::1es 
that in the second country. 

20. In addi t:i.on, the speed and typs of modal cha.1ge, and there-
fore Pl1 odueti vi tyJ 1 n a d2veloping cow1try port is a~fected by t~e 
uni-direct:!.on3.l "r:.iJ.k run" c~1 :u:·acte risticc of mru1y conference shiDIJing 
ser-'.rices ~·:hereby the r.u::1~er of pQ~ts of call at the develoncd cou.11:,ry 
end o.f the trade routo . is o.:?tcn a fra~tion of .. those at the devclaping 
end.. This again is a fwJ.ct:i.cn' of relative volu~:es, but it does t9nd 
to leave the dcvclapi.ng coun't.rics narticularly at the mercy of tech- · 
nolor,ical decisions mc;.de by shippir:.g co~'1:Js.nies" This is :nost evid.r:;nt 
in the case of cont.1ineriz2.tion, ";here the d.esirabi1i t~r of obt.~.inin~ 
high u":,ilizo.tion oi' a cani t0l i.nt~nci.,rc form ot' trml3T)Ol"t tcr:ds to 
lead to a re .stric tion in the nu.!loer of. di:rrct. calls. - hhile by v-irtue 
of traffic volur'!.cs o:r cstablifJl:.r::d co;--uHercj_al links sc:ne ports a:-e vir·
tuRlly certain to ro~::t .~in pri-~1-:1:::·y, there 2.re others \-Jbose potential role 
is secondary, fed by transhi:'J:.::::nt, snd for i{ni~h . , therefore, c:u!ensive 
investment to aCC()!l-;;od:::..te large container ve3sels in chan.'t'lel and along
side, is econom.ic.e.~;ly unju..;t:i. fie d. 

21. A pa..:rticu.1 t~:r.ly rr,nod ex~.r~1ple ol' this is provided b;-l Enrop22n -
West Africa shippin3 servi~e~~o At -p:::-,~sent;, there .:1rt~ e.ffoctivGly t\70 

gen.er~ cn.rgo con.t.':.:;rcnces, a 3r::. :,_ish and a · Con-~in,3nt .1.l Europca:1· one. 
Both call at a le.rr;e nn11ber of ·.:est Afric;-..:.11 Ports but j t sec:11s clear 
that if containcriz~tion dev2lops as'- fol"c.seen, a nw1ber of por-es \·:ill 
be ser-vic ~d -p:e:i.marily by i'eed.8r services; it is not yet clear hoiJ many 
prirrary ports tbe:ca \rlll. be ~l d it is not. inconceivable that in t8n 
years tim'3, there t,.·;ill be on1_y ti·1o m.:tjol~ ports (for poli ticsl :re2.sons, 
one in ex-B:r:·i tish and. one in ex-?rer~~h territory). 7his patt0rn i~' al
ready de;relopinG in the ;~,ar East and '.'-fest Indies Hi th Sing2.pore a.nd 
Kingston (Jar:1aica) respecti-.rel.y becor.1int:; focal point--; for a \~ide. area. 

22. To smn un this section, forecasting in dcvelo:9ing CO'\.LJ.tries 
has its O\n1 particci ar problems, and tile der.;ree of u.ncel~'Z,;linty as to 
the potential relationship beti-Jcen port der.1and and capacity is la.rgc. 

23. Having dctornl.ined the physico.l effects of a project in ter:1s of 
demand, the nc..!xt problem is tr~'.:l:::;lat.icn into benefit strec:.:ns. As previous1y 
no'Wd the reali~~able v.llue of 1·ates ancl dues will p:r:·obably not accurav--1y 
reflect bunefi t.s, therefore a suito.ble surro~ato is rcquircdo This is 
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unlikely to be the s2mc for all si tu8 tio;lG. So:-:1·J co:-1~on direct 
measures and their applications ;;re cli::~cu~>scd beloi·:. 

Shiu ~'lai ting Tir1e 

2!~. This measure, the nu:r1b0r of d3.ys ships are aHai ting b9rt·:ls, 
is cor1.rnonly recorded at po~ts. It is 2lso po::;~~iblc to cst.i:J:at~ t11~?. 

degree of bsrt~ u:.ili~ation asso8i2.ted i·:i t:1 a r_;iven ratio of ship 
berth days to ship "tlai t:i n~ days.. ?urthc:r·, from the s:.l!.19 anaJ.ysis 
it is possible to estimate th8 ef.:."'ect oE increasint:; u:,iliz.ation 
(through incre?-scci deGa:nd, all ot::1er f2stors bei~·1g constant) on 
ship WCJi ting time 10/. Given th·8 knoHn or esti!ila.'t.e3 costs of dcJ.ay 
to vessels, the cos£ ·co shippL1r · comDanies of such incl'cased utili
zaLio:a can be calculatsd, and usee as a measure of ilie 1Y~nefi t to 
be gained fron A. projcGt.. The. p:-o'0lem Hi th thj .. s type of analysis is 
that it is only appl"opriate Hh~;1 u~ilization is· .s.t a re::l s onable J.e-:.reJ. .. 
at the t..i.me of project consideration ot:~J.er i·rise a small inc:re2sc in 
traffic is liable to lead to in.:r.,ici t~ ship H2i·~in~ t:Lne and thus 
benefit fro:.1 avoida..'1ce ~ A distinction r.n.: st. be drD.i-:n b-:;t1-veen the 
costs associated ~.n. -ch delays to schedu~ed linc-:r ser~iccs, and the 
(rtorn3.lly smaller) costs of the sarne delays tp unschcdu~8d trw1:p 
shipping 11/. 

Alternative Ship-Handling l·~ethods 

25. In these cjrc:u;-n~;tl'1~es, Hi thout y:--o;1cct solutj_o:ns o·J.t:>id9 t!:e 
constraints ir.:posed by port capr~ci ty roqu.-ll'~ oxarrrL:.1n tion. Ono of th0se 
is disch2.rzc outside tho 'eel, thin. ;~ <J .. r~::-~. , th8 si~tplcst i'or:n, assl.:r:-;inr; suit
able concli tions oi' 2hol ter., be in;::; li.c·:llsr.::.e:e •. T11is so1nt:i .. on h2s t• .. :o 
aspects. (a) It Hill inc:redse the a·.,re:--G.[~C-! ve~> SC!l discharge ti-:~9 cc:-:j?J:!:"ed 
with berth operations_, (b) labor productivj_ty on the iJJS}_"e:-::ental trai'i'ic 
is likely to be bs1o~-; aver~sc. The fi r0t a~pect introcln.ci·~s t~e need . .fc:
neasu.reme;).t; the second, ho~-JP.\rer, rc?..ises the qP.c stion of hoH to r::e2_ su.~"e. 

If thbre is a large mass. o.f urbt:l1 emr>loycd in th_e port area, the sh:~. doi·1 
price of lP'nor may be zero. T~is l ~1tte:r asp88t is :i.r.lpor t.s.nt in cc.::.s2_C.er::.
tion of any schemes t-:lrich Hill result in P. 0ub:::ti tut:i_on of cafJi ta.J. ~or labor .. 

~ 

Diversion 

26. A .further possibility, Hhere other ports or l8J1d boundaries 
exist, is th'it r7he:n cap acity lin:L ts a1"e :reached tr2ffic \·!ill L'C cli.
vertcd elso~·:here~ It is thGn necessary to l<T10H the fi11::.l dest.:Lnation 
of the tra.ffi 8.. 1·J'i th t~1e historic a]. tc~n.dency to~1~1rds on:~laves, this 
may in f.:~ct present less problems i~1 ce'..rololJing t:-1an dev·clcpcd coun
trie s , and 'i-ii th less net't:or~~ posr:>ibili tic~ 5 r;__;~>ul t,j nr; fro;:! li:-n.L ted 
lines of co:-1:JUJlic!3. ti on, the cost 21l3.lysi ~> nay £1]_::-;o be easier. : - ~ oi·7svcr , 

the costs/oc;lei'its of diversion ns e.Jl a1 t.<Jn1;-\'Give shou~Ld also t~l:e .. into 
considGratio;l the lm1 ~~e r term cf.:.'c c;ts of. :--cst.~"'.Lction. on nort t;:::u.~ .. lC 

·volumes on the~ t:rpc of deve1opl~1Qll ·:.:, of the po l t, :L:n partic·LlJ_ar· i·:j_ t.h re-
+ -l.. . • J• " t '. ,..... l r·r .1,... t .... · ~-- c-I.'o'Y' !:'lc- ... or- c-sncct. vO C:O:i1;.,3..1.JlCl'lZ.:l.CtlOn} no ~0. l .ll -:-c::.r ·.:.. .. }'.._ ..:>O , J. <.~l , Jl. .... C- -1. ~-, 

n~tio::1al fromt:icr3 can pre~;ent poli tical problc:r~s. 

7 -
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27. It . is, of cou..rse, pcs sible to u:,ilize a combi:1ati0n of 
measur~:m~n ts. li'or ex.:;;:-rple, diversion costs :nay be a~-y~ropria te for 
the proj c~ t of c.e-v-er2l berths as a -w~ole, '•ihile ship 'rl<li ting ti:-r.c 
meastrres the ben~fi t from t..~c narginal be1"th. :':ore radically, it 
may in certain ~i.rc~:1c:tances (e .. go Hhere the only avcilable h c.L!.·bor . 
on an isl2YHl is silting up) to assu..'"'l-3 that sone invest-:r:cnt is rc-::_u:_!'ed 
to main~ain essential t!"2-d~, al~d s1-:i tch e~hasis to rr.inir.izing in7~S t
ment cost to provide a given lc'tcl of service • 

. --- .>p b·~f.--. I • s ~• i-w1 · '-\·.th~b ~"' 

28. ?he mec:.surcr.:cnt of the aboye types of benefits depends unon a 
comple:xi ty of fa8tors ~-:hich h 2ve been b::--iei1.y touched upon in ~· re·v-ious 
paragraphs - type of dische..r~r:c, volu.1~es of t~c+fi"ic .::..nd of associat-ed 
thippint: move:-.:ents, and size or' vessels etc. In effect, a sirr.uJ.<:i.tic!l 
of the operation of a port, or p:.rts of a port is necesso.ry under ciif
feront sets of assurnptions, r~~;Ci!lg fro:-:1 a naintenance of present con
ditions to t.."1e most sophisticatE-d cet of pert operatL![; assu.r:.pticn8. 
T'ne extent t0 Hhich this ca."1 be nssisted by a com:)uter model cienends 
larcely u9on (a) the equal prot&bility· ranee of v'B.lues that can

4 

be 
attributed to each parc-:u-.-~etBr, CI!d tne nw.ber of parar:~eters, resulting 
in.fincl analyses o1.' great-er or lesser rc-:11ge, (b) the extent to ~~rtich 
there 2.re dc.fini te g~~pc in kncn:ledre -r:hich have to be filled arbi -t.rc:.rily. 
In rapj_c . ..ly ch-:-~n.[ing circ-~lffi .'Jtz!'lccs the latter nay be very :i:.i}.Jvrt.anto fill 
exmnplc of the p(>Ssiblc c;o~~lc:(i ty of t."'le forr..icr, as tGployed in an. 
actu,rli caso is given u.t Appcnciix A. 
t t,d, ~c+- ~Ph('-(-,~(. _ 

29. The above mc~_,_sures, ar2, h0Hever, cnly the direct ones, ar1d it 
is arguable thc-1t in d~~~elcpi.ng co'..mtrics other f2ctors shotD.d b£ tc..ken 
:Lnto account. T-:nesc relaw p;].!'-:icularJ.y to tJ.1o Cr.!ploJ-T.Icnt gensrating 
an.d skill creatLYLg cf12.racteristics or port development. The e:-::nloy:--:e:1t 
GCneratir;r; function has t~,-o as:;"ccts: (a) durin;; construction~ \-Jt.~n t::e 
skill level oi' the locol. cr:1ployces may be so lot: for t~e shadc\.Y price cf 
labor~ in {fotu1trie~; \ihich normc::lly h:::~re a l2.rg-~ nw:1bcr of urbC':.n ll!le:~.;loyed, 
to b~ ~1{i~o, (b) t.h3 longer terii1 operatic-nD.l charc.ctcristics o.f the r;brto 
This latter h&s t1-:o fe2.tures: (i) bec.:tuse of the o::-.,erc:ticnal charac-t.sr
istics of machinery cu-:c.l tto fm1da11:ental need for niini:~r.!_zing , for _a;_-....._y type 
of c-Jrgo, the tir;:e a vessel spenc3 in port, t..l-]_e production pos~ibili ty 
curve relating labor ~!d capital inputs may be very short i.e. very li:-'1-
ited 01)uor t,J...'1it~es fer 2ubst.itut.inc orte for the o-:.her; (ii) ho1-:ever, it 
may be· :L11.1. t, be:;ce..use of tr.e lo~.: J~ir:a.11ci2l cost of labor, a labe>r inter..si ve 
tcchrlii}UC ( ~~uch as man1!2.l shore h?Jlcilin~~ ) may resist p~·essures fo:· a :::ore 
capit2.l intensive one (e.g., cont&inerizc.tion) for lon~or th3.1'1: in dcvclcped 
count:r·ies, and thus mainto.in emplcyrr.ent. 
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JO. Tbe skill. creatinr; aspect a1.r::o~t inYe.riu.bly llorks in the 
opposi t~ cii. ::-cct . .io-r1} in I'i.~]J\ tion to t~lc no:rt in the short. ten. 
Cont.alncr>i. ,~ ation illcreascs rr.ecrl-:n:Lca:L s:dlls tut potenti;:.Qly scyerc-
ly reduces cnploy:n(!Dt in the port. Eoi.We"',rer, m0.int12nc:..ncc rcc:uirements 
in fact sti!"!"'.ll;;!. t2 e;;~"9loy1r:~:mt O'..l tsi.dc the port are2, ar.d the ·net re
duction in c;~:'.Jloyrr:ent rnay not be cxcessi vc 1?/. Also, as noted above 
in some clc-v-elopin[; co1.u:.tries the i~il:crent moch ~:..'Li . cal skill0 are q:uj. te 
hic;h, and trJ e re.fore the long term rat~ of incro:J.se of labor nroduc ti vi ty 
that could be expected fron an L"'1jection of c2pi tal is grc& t~r than in 
a Hore devcl0!)8d societyc In either the emplopent gener2tine or skill 
creating c.:tse, the · cf£'r:ct is to indicate a shadov-i price, for l;;.bor or 
CGpi tal respecti vcly, lov.:8r than hTould othcr;d.se be the c.::tse. 

31. In adcli tion, a rae tor Hhich is of increasing ir.mort2-"'1Ce in de
ycJoping count:ry analysis is "t}le effect of proj8cts upon. income distri
bution, Hi th the objective of greater egali taria;.is:n. As noted above, 
the tendency has been for economic activity to centre on a ssc..ll nu.'ilber 
of ports; thus in ccor,raDhical tonns, introduction of an inc one distr-1-
hq.tion cri tericn in port projects 't·;ou.l:d ter.d to l7ork in the cpposi·~ 
di!~cction from the more market oricnt.Gd de:.errr:in2.nt::>. In iti81·J of the 
scnle effect en tho type of demand for port facilities, th.is car.uwt 
be overcome, by the sirr~ple rationcie of 11 2 ports of X c2.paci ty equals 
1 port Of 2 X11 ' 311Q it has to be aCC:8-:_Jt.ed t~at the Hefficiency11 Of 

investment m2.y be al tercd significant1yo 

32 a In vicH of t.~e lack of directional 'Li.nii~crmi ty beb·J'2en direct 
and indirect ber.efi t, strcB ... -::s, are the l?.tter r:orth co:1sidcrint; in pro
ject as~es~: [l : en-:::: .Agai..."1} a general ·as:::;essment sccriis inappropriate; in 
S011lC i:1st~nccs inciirect factors nny h2.".re b~.::en subject to closs study 
in other C'Jnt:::\.-t.:1 (e. g. ru:::·aJ. develo11went) and thus feeding in the 
indirect fact0rs may nc t be dif":::'icul t. Ho\.;;cver, as noted later.; if 
risk f,linimizatic)n is given more Heigh·t in nrojec:t assessment th2.11 in 
devcloued cot~nt.ries; it follo~;s that in general the incre2se in un~ 
certc:dnty as :;o~iated \<Ji th in~lusion of indirect benefits is 'l.n:C.esir
ablc, and ·chis is 0il.1y ~)artially offs·:;t by the favorable distril:;utipn 
o.f such b·3nefi t.s bet He en the user ( t~e shipning comp2Ilies) and provider 
of .facilities. 

33. The faetors dcscri bed so far have ro: irmortnnt bearir!g on the 
anal:y-ti~al tl'J~"':::·oach to be aco-:)ted. Thus there is sone basis for believing 
that the arr:,--uJnc;;.ts c:x.:)loycd in a develoDccl co·0r1 try in chosing b0t:·:ecn cc:1-

. ventional m~thc:ds of r.1e2.surer::ent arc not necess2.i~ily a'.JDronria t e in t.f;.is 
context, The cor.;~_)2.rison bc:t~·:ccn net present value, discou."1tcd cash flo~!, 
and payba.~k period analysis provides an cxa~lo. 
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34. TI~e stronges t adv·ocates of the d.c.f. ~pproach pc-int t.o three 
majn fl.<ivant;;.ges. (i) Y.ielcl is a bet~cl' J;:.:asure oi' r ish th211 n.n.v.; 
(ii) busincssrn ~:n tsnd to U.Dderst2.nd yield better; (iii) t::e :r..ecessi t:r 
of dccidin(( Hhat is the cost of ca.pi t:.tl is obyi.ated 12/. J..g::1i.nst this 
it is adm:i.t~d that the n.p.v. method c c:t.."T1 give op;)osite r "r:~~inr, for 
projects \Ii th the sa:r.!c C<:!pi tal outlc.ys b1t Ki t:-l dif~~erent c: l..rr:i:1g 
stre2ns, fro:n tho~e given by the }r:i.cld ncthod, cecause of the di~fcrent 
interest rates involveci. It is su~t;:8sted, l1o:.~0ver> that usu2J.l:r t..~c 
decision required is c.ccent or re~ e:-;t _, and thGt the capi t~l]_ ratior1ing 
situation i·:here ranking may be relevants is normilly unimpo:rt2.r.t. 

3). ~\lhilc t!-lc aboye rationale may be appropri. c: te for c on'"::ercial 
projects it is less so for ports in developing countries. The cost of 
,capital may be critical. If"' the for~ign exch21Jce component is high a11d 
foreign excbance supplies li.;rj_'ted or erratic throur:~h deper.d£nce on e).-=-ports 
l-.'i th fluctuating prices and values, the shacoYJ price of forei[Jl e:;.~ct"iai!f:e 

may be very hicL. Conver[3ely, if dc:>r~:8stic r.tipi tal ger.er.?-tion is su~stDn-
tiaJ. the dorr.estic rate nay b2 much loker a.\.d con0cq'..1ently if t}"Le nrocluct:Lon pos
sih5_lity curve allo~,Is any substitution. b8t,,.:een do:r:estic and foreiGn inputs, 
an n.p .. v. c.:1lcu1C].ticn ba~.ed ont.~e l .. ~~rlce of a..lt.ernc-.t.ive cDpital "rri.x.es" 
Hould tend. to en:-.:ourage t.he least cost cmnbination. A d.c.f. calculation 
v:ould not directly produce a compnrab1e res·.D. t. 

36. Seconcuy, the timinr; of }10r-t (Dnd other r:wjo:r·) r~·ojscts is cri t-
ical in ch2..11[;inp: tec'b..:;:.ologico.J. circu;"7l.:.~t~::J.1ses. \·.hlls d.c.f. c.r:d n.-p.v. 
methods \-till both indicate th:-tt ontinr·J.Ii1 ti:-1.ing \·:ill giv-e b~tt0:r results 
than prc-optir.;.~.n,~r::Lth both pc :;t-c•.rt,in~G rn Hill give c~ren bett::r u:.'1til capei~ity 
is ful1y utiliz~d. Ik·~·mvcr, a project. may h2.ve J'.lstii'ication at a.n earlier 
date and t.~is reay :--Je measured by the first yc:~r rate of rct'..lr!1 - if this i~ 
suffici0nt to cover th·:J cost o:J. .. capital, it r:wy be a!'guecl t.:.1at the projccJ~ 
should be co::-:" .. lTtsnscd ( t~is needs to b8 cc-.!.rei'u11y juci(._~ed to ensare -L'1at the 
first year HhGn it. is physlcoll:y· possibl.-:; fo:!:' the project to b') fully u ~i
lizcd is e:r.oloyed). As the n .. p.v. of th~~t year's h2nefi t strean is e;T~ployc. d 
for this -test, it 6eems logical to use t~1e c.:::.me npproach for the overall 
analy0ise · ~ 

37. The choice of n. p. v. has one potoni:.ia..lly iniportant. do feet;, it 
relates retul"n to c~.pi t.al cost rather t.bnn project. ri :::;k. 1-..s noted, the 
latter is potcr~tiolly scriou.s . One mst!1od of overcorr.ing this n;J..y be to 
introc~ucG a pay-back p9l1 ioc3. cut-off cc·nstraint Trd.s Hou.J.d 1argc1y o~.~er-
corne the proble:n Gf puro1y ti;7Je associated risk:, such as m..ir;ht be the c ase 
where a· ·contro.ct h'ith a ret•.·: materiel e:,:portel" had n. f:et psriod to rw."1, 
with rer'!eHal unc er ta.i.n~ HoHc~ver ,- it j_s less sui table for the situation of 
pot.entj_al1y gro~:> s ur1der or O\~er estir.wtion of demand for the facility. 
Clc;}rly on the b~t.::i s of a m:;on de~-:1c-..nd for.:::· c~.st~ the results of 81al~rsis 
\\'ill be the ~~a:nc Hi th a no.rTO\·~ ana v;idG r~:.rJ[:;C of al tsrnati ves, \·ihet.bcr 
n.,p.v. or yleld mctllocJ.s aro employed. 
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J8 . Equclly. cl~2..rly, t.:hcre there t\re a lin:i ted n"U:~lber of p::-o~ e~ t~~ 
and, therefore, u:3e of prob2.bility c:.r.c:Uysis c.:n1 h::_-:.1 C.ly give 2.SS:;;"2.!::s 

of 2. bDJ.ance bst~·:een su-~ce0s and io.ilure being acb.icved~ t!:e!'e is a 
strong case for rni.niri"Lz.ing risk. :;:;1e reason .for this is ti1at t=:ere 
ter~ds to be a ske~·:ed d:l.st:ribution of bsnefi t around the mt~c.n., !.: C.c:-.::.!-:ci 
is undercstir:lc:t8d,. it :i..s usually possible by dracor..i.~ mc<:s~.:J.·es to 
temporarily rai s e productivity (by e~g. increasing the la~ c:::·/c::."Ji t~ 
ratio)~ Ho~·.'ever, if der::.ands does not materialize, the i:-J.Vest:-r:cnt. 
renresent0 sun~c capital, Hi th li t~,le opportunity cost. valu8 (a..'T'l e:-:
ccllent exa.:T·.p1e oi' this is the gros s ly UJlderu tilized Te:.:a hc:::::-b.Jr :_r.. 
Gh<m2~, representing a seri01}.S and irrevocable iili~allo~a tion o: ... re5o::::::s- 3). 
Thi~; is p2..rt.J.y a fur~ctio::;. of t!!.c e:x:t!~c:me 11 lur.:pincss 11 of po:~t invesv.ent. 
There are u sually mi.ni~a in.vest.n1ents, particu.l.arly in ter;ns of c;_·.l~.y 
~len r::th, and the useful incre;.:?.nts tend to be ih te~ .. s or' 11 berth 1! 2-e~s t':-ls, 
ho~Jcver defin~d. Tne sc:.;ue applies to a lessor extent Hi th brec.dt..".;., ar.cl 
depth a.longsi de. 

39 ~ This r,1ay be covered by giv~ .. Jlg dif.~erent Weights t0 t:-.. e e:.-:-trc:..-:8 
possibilities} fro:-:1 that c.~op1ied to L'1e me<1n, to get 2n wcif.hted c.;:;s::'e
gate; negative values could be give:c!. p:ropol'tionately higher (L"'1s-vee.d 
of lo\·lcr, for positive) {·:eights. i'he exa.'ll'ple belovz illustr aTr-~s t:·1a 
possible tecl:niq-ue, as apl;lied to n.:p.v. results, the lo~-1 risk ca:;e 
giving the highest \-.'eight.cd. nap.v. 

Case I Case II 
N.P .. V. (loH Rick) Tot8l (Lo~; rti E'r:) Totc:1 

I, He:icht ___ n_. __ ·c. v . ...:.o ________ t._;e_i_;,r~)_1_t_ n.n.v~ 

Hax. 750 .1 75 sso .1 

Nean )00 .5 250 500 250 

Hin .. 2)0 .4 100 hSO .4 180 
I 

Av.SOO , 0 ~ 42) Av.)OO 1.0 J.485 

Benefit Distribution 

L.o. Tho ease Hi th Hhich a cot ntry car1 gain the benefit for a uc:rt 
dcvclopme11t~ C.eoc11ds to sor--~e e):-te11t 011 ~'1e t~rpe or~ O'·tel~2J_l t>:r~~-::r~i t. .~ ~ 

one e:x:trcn~G is the ca~e of a deyolop~"lent prcvcnti::.g e:-:ccssi\~e sl-:~;_ ~) dc:J.~:y 
and this in t;nrn enablinr; a nroposed su.rch2-r c;c to be avoided. r.: :i..;:!r~o :-:.s 

arc fob plu~; ;-;hippin ~~ , a::'1d export~) ci.f, ~'18 total ben~fi t acc:..-ues to -t-~:2. 
country (if t::0 probaoJ.y lninusc'J.le effects u:Jon .C.s;n2.nd oi tl-:.e slir,ht 
differences in prices bet·.·wcn the i·li th and ~-~i thout s"Lu~cllCJrbs C:U'(! :..:.~c:"e. d). 
If the reve:r.se si tu2.tion appliE:s, the benefit is zero. ?!"ob2..8ly t..':e c .:"..i.'cct 
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lies sorr.eHhere betueen these cxt,:-e:r:~es, dc:pe:r;c:_-:.::1 ;: ?a~~.ic.:vJ. ~r1y 1~n:'r1 ti:c 
d . ,... ~· " t' t 1 t -) . ' , . . . egree or pcr1cc vlon or ne CJ\;)o.k' · mar~e -. J ~sra 1~e t.!J.J _ ~., unccrt.J,un.y, 
this is about the only case 1d18~":) a reason::t.bJ.e elem~nt of the bcncfi t 
can be assume d tJ accrue automatlcally to the co'J.n try. 

41. 1-Tncre expc;:tnsion in traffic is the deter:nJ.n.:1nt o.: tr~c project 
size, an addi tion2-l f:1ctor is introduced. It. may be difficult to co~
vince shi.po~mers (or ev-en the por·G ma..Yla_scment) t:1a-u char·&:cs should o8 
raised to e}:tract benefit especi3J~y if th0 port c.utllor·i ty J.s rccoi·:i nc 
monopoly proi:'i ts. Houever, aL~lo~:> t cGrtn..i.nly t}le schG:r:8 Hill reducl~ 
the costs of dischareint; and haniling e:d.sti:-::; tr3..;.'.;.'ic ( e.s l·!ell as 
incre;r£ntal).. This c2n be to t~e bcnci'i "G of i'orcir;n a~ents or ~>lli;=rpj_ng 
companies, (a) throu;:;h reduced d·;:.;1e.y, beloi.] t:'1s thrc::::hold le•.rcl a.t 
'Which surch3.rges would. o!_)e:ra~-' (b) th:r-ou6h rcs_uc;ecl d2.:n(.1..ge c-.tDd pili\;rin~ 
during disch3.rge and on the qua;yrside. Tho i'or:-:wr is psy·:ltalocic~lJ.y 

difficult to recover; trw lo.tter, \:hich r.wy in the long t0rn1 resu1 t :i:-1 
lo1ver insur:1ncc costs, Hill only oc~nci'i t the cotu:tr·y if pascsd on, tvhich 
may be difficult to cn.sm-e. 

42. The third si tuatio~, \,!here a project is purely cost recluci:1g,. 
such as wit~ a chann0l dredging project may b0nci'i t t!·1c country only 
in t..'r}e most indirect .fasi1ion if at cul. Usus.lly tb:i.s 2pplies to :L' aH 
mate~ia.J.. e: ... ~orts, and only if the in. ·~;;;rr1ation;.:.l m;l.-r((e ·~ i~ 2. pe::-icct cne, 
and a failm1 e to· provide a dQeper cha!-u1el \vculd rec.J.uc0 or eli:rcLnD.te ex
ports can the co1mtry be sure it is o ·o-~ .~u.n.~L1~ S1_;.'ost.:Jr;. G:;_r(]_ b2nc2 . .''it. In 
practice bc~P.uso tte CJ--plot ting co::.':)::-~_ cs ~rc o i't:;~ -tne 1.1:~8:(' of t.l-10 

~.1 ·...,t • <Jl (r 1 • ' l •1"- y Y' ·- .,. ~ .,,...: • . ,C''\ .·' ~ • . ,~_,1,.:. ' .: ~.! - , • ., .J.'' , • .L. ratv mu. erJ.. c.U. CiS e.g. hl'Gl T:. c::.:.'1.• 0-te 8Avr'c.-. ~•JO.!.,,J C!J.0 J. ;.<-~ ... :'-~.;:'G ..L\:> J . f.'l_:I E, .!.~C·_,lJ$ 

and the be:1e.fi ts fro~:1 l~rG·:}r vee eels go ct:.r·Jc ~J.y to the co~1p2.nie;3, 

t-:h.ile the costs a:ce sha:ced, ths co~:rpany 'ou;:rlng t.~'1e V2 3:Jels but, the com1-
try payinc; for t,he drc:dV.ng. In suc!_1 circwn ~:n,a . .nce3 , thD por ·~ sho1..ud 
impose h~ gher cbarges; in -practice this is oftc~1 not ::~)ne, and there 
is no other Hay in tvhici?. tl"le cou.:1t:-y bc~efi ts. 

43. Thus the direct benefits of port dc;vP.l opm·::m t l !lay· b\~ di i'Licul t 
to secure for the country, Ullless ~-;ri th tile ta·:~- t conse:'1 t of th8 sn.f;)pinG 
conferc-~nces or lines. ~T~is may h;; forthcowir~g ~-?h2!rc a co:1f~r~ncc co!1~ 

siders a port of prin:e i~port~ .. nco to its 2.c:tiv-i.'!Jie~; .. · Conve:r~:cly, dl thon~h 
tho · confe}~cnces may encourage all r>orts to in~rs::;t heavily in ~~1odern facil
j_ties, they are unlikely to be \·~j_]_ling to ace·~}) t steep inGI'Cr:l;..;cs in ch.:.tr£;85 
by thos'e \~}1i8h have m.i.~1.jud ~od th0ir t:-.::fi'i.c pot·~~.ntia1 ~ t0 soi"::•J ext·~ nt., 
there is an element oi' 11he3.ds I ¥:in, tnls }v·: l lose'' in the att:LtucJ.o of 
conferences to investmen-t i.n the less in:porJ~ .::.nt. 9orts" 

Lh. As there are difficultie s in extr:J.ct.ing cl.i . :c~ct. bcme1:1.ta from 
shipping cor.l?2Ilies, 0hould n:r<J.ssu:::- e be DlD.Gcd on l0ncl 1o~kc:d .:;o1;nt1~ic.s 

· ' t f ·· · t • " - T.._ 'le·~:.. ...., .... c t"h,.. • 1' · · ) 1'11 '·n·".''T c"<'c' .... uslnc tne por acJ.ll-L-J.88. .J.le nro:J ., • ., u..... . ,.d. ee . , o.. • . - lt.···-.. (.."") ,.L) 

(exmn.ples h'ill be r;iv8n) a lancL locked co·,xn~~ry has so:il!:! choic s i .n m~ 2.ns 
of oxi t to the sea - especially in vievT C>i tlw clisci.f3~;rog~tion of colonial 
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area:":> into sco:lr::tte states - cmd. it is oftCJn vc\'Y difficult to [!..S!SC::s 

t.."'le di.f.i.'ere:1ces in mJ.rf-d.- ~2l co::.:;t bet:-~cen clifi'ert:.\t rou-:,~ 8 - c..nd t!rJ..s "::,!le 
sco~e for h:;nefi t cxtrac:tic n, (b) tile irrc3;1: iol' ar(;2.S ol.' the co as tal 
state often have close tr3.ding lin~:::; \-:.i t.h the lc"l1d loc:~ed coun ~/r.f, ::-..:1d 
~'1us indirect benefits obt~ain f:co:11 t 11e po:::-t linl: age, (c) perh~ps :nost 
importcmtly, i-:h.D.e politic.J.l bmJ.Ddaries c.:::-c oi't8n of re~~nt or:.g-l:1, t...t:~ 
tribal, e th..Yiic a.11d trad.:i.ng linl:c::.ges ~!re usually of lon5cr st3.!1ciing c-.:r~d 
thus in ei'iect a resion r.Dy be ma :.:'e closely integrated th~'1 first 
appears fror:1 tne political boundar~i. cs" It al~)o follo~-:s that if sa;:~ 
linkage is tll1dsn;-J.nsd by o.tt.er.1pts to su.p2rimposo neu "na'Gionc:U.ist.:.c 11 

consideratiolls, the eco:r.o~nics ol' both CO"'J._n7,ries, if in so~0 sense 
sub-opti:1al in size, may be dali<lf>Cd. The extent to Hhich this is true 
relates once more to the nntiona.l port hinterland questions, raised. in 
Part I. 

'4S. Fortunately, the ind:il'oct benefit~ 2.r~· probably lnrscly re-
tained Hi thin thG cou.Ylt~,y, cuJ.d in faGt. rr.a:r generate extre;r.ali t.ies 
'Hhich are also bc:1ci'iciDl., Skill cr· ::::.tion ini ti.=U.ly generated by t'tle 
port relatsd activities ~·Iill prcb:l~)ly p8rcol:tte into other sec"t8rs 
through noi·rnnJ.. tm .. nover processes, 2 .. i'1c.l ~n~1y thus enable the production 
possibility cur ..... e for .!~he locnl. indu3tricl :>~cj_c:,y to be extended 11:.. :,h 
consequent improvc'lnsnts in the long t:.!~~:l potential pro clue t,i vi ty of t~s 
indigenous labor forcee Simlarly1 the emplo:J;J18~1:, generatin~ efre~ts 
a13 likely to have a more i;r,msd.iatcly be~1eiicial impact if one \:r~ch 
has less i.mportc.nt long-te:r1:1 ir._t>licationso 

Conclu$ions 

(a) His"t.orical, loGational [:..nd developmBnt factors have rnade 
ports inryort2.nt C(:;l1'te:rs oi' econon~ic gr.o~-.:th. 

(b) T'ne market mccl12xli.sm CaY'.llGt usually bB relied upon to 
indicate the opti ti1<=1l pattern of d.evelopDent. 

__ (c) Dem-1..:'1d forccastinr:; presents partic'Jlar proble;:1s related 
to Jack o.r' time series, and chan;;ing ~;ocial. and poli. tic2l , 
patterns; and to l.LncerL~?....1.nt~r ret;ardinr; potential productivity 
and the pace of cha.1J.ge of shlpping !ilod<Jl patterns. 

(d) Direct benefit measurew.r:~nt is difficult, and despite t1:8 
existence of pot~~~i.:-ll indircc t bene.fi ts, t~ere are scrio\J.s 
possib:i...lities o;: cr::dj_ng Ui:J Hi th 11 \·!rli:tc elephants". 

(e) In YleH of this, and the skcl·:ness .of b8nefit· ~nd co0t 
distribution fror.1 under/o·1sr :i.nvcst;~snt. cnp!1asis is· ccsi2"able 
on risk mini:-1.iza Lion" T:d.s in11.',J.ences the dcsirabili t.y of al
temati ve ~casurc::r~n t tccllnic:nGs" 

(f) E>::trnction of direct benefits for the developing country 
preBents prob:Lcm~J and -prc:::sL1.re ( "1be:cc po~;sible) on l£':..:"ld loc;{ed 

.j • I .1 ~ . 1., I ''l" ""'C~ h:').,...,P.---..; ~ .~ user cou: ~~.~rlF..!S noT. ns:cess.:.l'!.'J.. y c:es:Ll"2.).!..C. ncu 1.:- l' · - l--L ... ..o.....;..l, .:>, 

hoHc.vcr usually aGcrue to the. count.Y'y, a:1d can be sir;n.ific:;_;Yt. 
in tbe lonGer ·v~;.':n .. 
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