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INTRODUCT ION

Ecmnomics.ig & science that belps to selve the basic
pfﬁbi&ms rélatéd to dptimai utilizatipn'uf_ SCare resource {in
relation to demand upon these resources) which bas most often the
possibi}ify of different uses.  In Eséenﬁe, the principles  of
economics  &ve  one  and the same .wherE—EQEr there exist the
queétiaﬂ of scarcity of resources. IF is, therefore, impor tant to
unger s tand from the VET Y beqiﬂningmthét transport economics ié
not digtiﬁci from other Eﬁanches Df. pronomics . HnwéVEr, the
peau}iar charatteristics of & SEFth”M has. increasingly
necessitated  to discuss the esconomic problems énd issues
5epératé3y which is then designated as a separate branch of
scompmics. Ouite obviously, transport sector is  a produc tive
gconomic sector where the scarce resources can be utilized in thé
.begﬁ interest of the owner of that resources. At macra.}evel
trahéport'sactar.-haa‘histbrically playved fhe Dpening role in the
growth of ecmnamy.'ﬁt‘ micro leyel-eath individual -p;oject EDuid
.be ana]yaéd as independent economic unit and justified on its own

merits,

In order tn increase  the understanding of economic-—
rationale working din the transport sector, an sffort has  besn
made  to discuss different iscues in most simple way but alsp not

ignoring the eesential  technical terms (may probably  be

‘

understood only wheo have some basic understandings of economics




and guantitatives technigues) . Such a combination is expec et to

be useful hoth for economists and non-economists.

The present Guide is designed to Oescribe the basic
pr;ﬁciple ef transport economics. The sconomic décisimn analysis
at micro level have been discuaﬁed in an other study, "A Buide of
.Prﬁject‘lﬁppraigal, Monitoring  and Evalﬁatimn {with special
fefarence tm.Trangpart -Sémtnr} (NTRC-182)". The study has been,

therefore, organized as following :-

in cﬁapter—i spefial charatteristicg of transport have
been briefly deaﬁribed which,' infact, provide ‘the. basis of a
separate discipline in aconamipﬁl‘fmf franspor it sector.  In
chapfer—& the mbst important aspect of demand has heen discussed,
In view of campiexitiég ot demand eatimafimﬁ in transport sector,
the mmdeiling of demand {which 1is an .@55entia1 ingredient of
tranépmft planning) has been furthﬁr ﬂ%EEUESEﬂ in chapiter—-5.
Chapter 3 and 4 have been devoted to  supply side of tranépmrt
(i.e; cost of transgmrt} and different pricing principles for the
transport sector. In Chapter—-& the concept of \tTaﬂEpﬂrt policy

has been discussed.



CHAPTER I

SPECIEL CHARACTERISTICS OF TRANSPORT

The starting poiﬁt of economics as aﬁ‘independent'
gdiscipline is thé ”sﬁarcity of resources" and "alternative uses”
nf these regwufces.in order to maximize the ”beﬁefits“ from given
"eosts" oy minimize the “cost" to achieve the given "obijectivet.
Trangpmrt écmnmmica in its essence is not diatinct from other
tranches of economics and the basic principles of economics are
totally relevant for transpoy t sector as well. Transport sector
identically -has, therefore, to be justified on its  own merits
vie—a-vis other sectors of the echDm? and difierent components/
Cprojecis  within  the trangpmrt_sectmr have -tD be under same
-canstraints.  Inspite of thgae-similarities, however , following
are peculiar characteristics of . transport sectnr‘ which

distinguish it from other sectors :—

ta)  The most limpmrtéﬁt, feéture of  transport is that
‘tranﬁpaft is “basically not demanded for the sake of
tréngpb%t. The dema%d.fbr tranaéort is always deriveé
demand in pure sconomic  terms, unless one  uses
tranvsport only for “}eisgg@”. Transport is, therefore,
tréaf&ﬁ' as cost in, production @rmcess fthmugﬁ it has

the service output).




(h)

.(c}

()

igvel of gemand, is most often, required

The unit of transport is most pften: in "bulks' and thus
the nature of "f 5 wed EDEt"- in transport sector is
accordingly  high. This feature has impoy tant

implicatimﬂg ?dr transpork plaﬁning; pricing etc.

An important fagture‘nf transport sector is  that the

mame service could be provided by alternative modes but

once a mode has bheen developed, its replacement by some

Dtth mode is v@ry-difficu]t. If, for ewample, a cholice
has beén made betweéﬁ frail™ -aﬁd_.”rmad“, then the
sys e haé to  be continued for guite a long time. The
bulky nature of. investment, (feafure bt abﬁve) also
makes it difficult to make freguent changes, A minimum

toe justify the

investment.

The mobile par{,mf the transport  system Eaa quickér
depretiatimﬁ (shipa.and aircrafis are exteption). The
replacement due to chanée in tezhﬁolagy is relatively
slmw'agaiﬁgf lfixed s iructure where economies of scale

ie dominapt. This means that generally there 1is a

minimum practical size below which the provision o f

LIERS
transpart infrastructure 1is 6§ﬁ—ecmﬂami;al.
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:Th& charéthristics described at (a) to (¢ above haveg

)

impbrtant influence over shaping the institutional arrangementg

i
i
i
i

for transport sector. The bulky nature of infrastructure with§
imﬂq  gE§tatian hefimd cause lack of interest from private sectbrg
:(Qarticu}ariy in dev&laping countr ies where 'manageriaﬂ
Capabilities and capital availabiiity is lacking} to. invest in%

such  projects of transpart secter. The public sector, therefmre,f

1
I

has  to take the regpmnSibi}ity; Besides, such large Scalﬁ

. . |
inyestmEﬂt also  tends to create -monppolies  and  an Eff&ctiveé
reghiétmry frame~wark-for.th9m has"tn be prmvided. The .dnminéﬂt
ERrvie ﬁature of transport sector (because of derived demand)

alsoc necessitate the government ihtervent@on-(particu]ar}y at the

gar 1y Stége of development). However, there exists substantia}=

flekibility in mohbile part of the transport ‘whith along with!

pmt&ntial scale~pronomies create the condition for competition.
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CHAPTER — 2

DEMAND FDOR TRANSPORT

DESIRE FOR MOVEMENT AND LDCATION

Few people travel for the sheer Jjoy of travel despite

some  excitement in .some kind of. travel., The basic purpose of

travel . is most often  to take advantage of social, employment,

‘educational, recreational and many. other opportunities. The

regional

specialization and the penefits of division of labour

ére - made popssible by {rangport. Thomson {(1974) has  given

fni}pwiﬁg EBRVED reasanﬁ_for transport

al.

iz)

e}

The dgifference in physical  features of ear th

necessitate either to move and collect goods in demand

or these goods should be brought to the place where’

these are demanded. -

Specialization, which is the hackbone of iinlal=yabt!

induétrial develmpméﬂt, requires ta collect the

.o

Creguisite inputs from different regions/sources.

The improvement 1in transport system helps to fur ther

extend the econpmies of scale and encourage high level

produc tion.

R



~J

o) Transpor t ‘isr epssentially  reguired for defence and

pelitical integration of a country .,

£} - Transport is required.to bring social harmony in the
soriety. Without ‘transport social ré}atioﬂships are

restricted.

ki) Transport has éxtendﬁd‘ the cultural interaction bevond

the boundaries,

Il Trahgport has heiped tand is required) to keep separate
the - job and residential locations and has thus changed

the life style.

[t would be seen that éage of the elements described
ahove ha#e an element of interactian where one creates demand for
the other, er‘ example the selection ‘of residential  lorcation
creates demand for a particular type. of tranépart and equally the
avai]abi}ity' of tranShDrt, besides Dther factors, influenc@s the
location Df.FE5idEﬂEE. This phenomenon is of gr@at‘importance in
transpor t sector which is knowﬁ as the link between land use andg
transpor t. Thislrelatimnahip is, in féct, in the centre aof urhban
trang@mrt planning; However , much of  the transport economics
literature is based on the existiﬁq land-use and ifa demand for

Ciransport rather than the mthefway round.,




in case of urban land-use, different income groups
behave differently keeping inview their income level. This

behaviour is summarized below

{i) | Other things being aiven, ﬁmmr7peopje who cannot afford
high tranaport,fafes aﬁd place A lpw primrity énilarge
Siteé,'ére'willing te big highar rents for inner areas
'lm;afimn. I the fares are reduced substantially, this
class tends to_ﬁDVE‘away Trom the'iﬁﬁer areas of the:

T

city.
tid) The wealthy claaé, pther things given, tends to move to

hig sites at the edge of the city till such time that

franeport is cemforiable and easy.

{iid) The high level of business mctivity at centre of the
city attrarts the bhusiness class to the centre of the

'cityf

The ceﬁtr& theme of points (i) to {iii) is that high
transport cost activities, other things remaihing the same, will
lead to a choice near the business centre and low fransport cost
'activitiEE will take locations: fur ther away. This cClearly
5uggaat5  that transport bas significant eff&cf on  the urban

cities by changing the demand for site. /A substantial reduction



g
in transport cost will motivate the pamf seCtions of the city to

move away from the centre and vice versa,

2.2. - THE DEMAND FOR TRANSPORT -

The difference between desire.and_ demand in economics

is_that lwhereas aldeéire could be without purchasing power the
,demand has to be-accampanied by the‘pufthasdng_ppwet,aThe ﬁemand.
foy tfanspart in this respect is_nmt-differentbin,_ﬁéééﬁcg Tfrom
the“deMand Tor any other good or séryice. In other ﬁbrdsi all the
factars (i.e. price, price of substitute and income) are equally
‘_.r&levaht Tor ffanapurﬁ,‘fﬂesides taﬁal dsmand for transport also
-dEpEﬂdE upon  population). Funcﬁignally the -demand_for_tranapart

Can -he presented as @

DY = .fiPt, Pe, PQ} T fe.11
whefe - |

DT = Demand for transport.

Pt = Price of transpmrﬁ service.

Ps = Price of a]térnative'made of transport service.

Py = Level of inﬁmme,

However , as  noted aar}ier,. gespite such éimilarifiea
the transport ﬁas its  own peculiar  features thch, therefafe,
requires  further vefinements iﬁ estimating the demand for
transport. Faor Example“grite}‘is not simply the fare paid but

should include a1l other costs associated with particular choice
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of transport service (of which time cost is most foen the most
impor tant). Similérly as passenger may - not ﬁimply like to have a
trip bétwean twe points  but his choice of route . and mode of
tranSDSTt are  also sgually imgartant in making the trip. These
king ot cmmp}exities,.in'facf, make it-diffiﬁu1t tn'preéisely and
accurately iddentify the factors which inflmenﬁe the demand_fmr
tranépaft service. The @Jemeﬁt of income and pri;é of alternative
is 'reiatively simple as far as the theoretical description of
demand for trégsDQVt..is concerned. Huwevar,‘ the pricing of
tranaspor b is mucﬁ more difficult keeping in view thaf deméﬁd for
transpu%t is ﬁerivéd dehand. The mmdei}ing ot demand tas  been,

therefore, furiher expjained in an independent chapferMS.
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CHAPTER 3

TRANSFORT COST

0f  two important pillare of economice (i.e. dﬁﬁand anl
supply ) the demand has already been explained. According to the
elementary economic theory, supply is  a pmaitivé function of
price.  However, the' attua] 1evei- ot transport offered élsm
Equa]ly.dEpEﬁﬂi upon the costs involved. ThE‘CDStE _asso#iateﬂ

with transport could ba,claaaifi&d &% 3

- Direct Costs and

;e

- Indirect or External‘CQSfa;

T+ may 13wevér, be noted that. this d;atiﬁctimﬁ_is only for the
purpéae.mf exposition as it becomes increasingly difficult to
ﬁegregéte fhem when transpaﬁtatimn Nsers are made responsible to
pa? for the indirect effectg‘ ot transpmrt.lﬁealizing this, esach

of these have heen described separately in  the following

sections.

2.1, ~ DIRECT CDOSTH

Direct cosis are those costs  which &re borne by the
supplying agency and are, most often, financial costs  (e.g. the -
wages of  labour, the interest on Capital,- the cost of fuel). It

Is rather special (though not unigue) that actua}‘ persan bheling

transported has to contribute his own time inputs ang, when




private wmotor  transpoit is invmlved; his ‘QEVEBﬁal energies,
Ski}lg_ahd expertiﬁe. The appor tunity cmst5 af 5uch‘tim9 and the
qti}ization of reguired  skills: wiil; therefore, directly pe
treated as ﬁost of trips making. in other words the dirsct costs
aree infact the perceived cgats-mr'reactinn costs what influence
ﬁhe Suppiy of ﬁranspart sRrvice. Hnweyer, the shape éf-tha cost
pef.unit is more or less éimilar asﬁin_case of other production

units where the oost per unit-initially declines afier tounching

~the minimum and again rises and thus making the U-shape.

Direct cowt could be pither fiwed or var iahle, specific

or joint and common.

2.1.1. .FIXED AND VARIABLE COSTG

There are & number of ways in which directmcmsts cauid
be classified. Describing the costs as fixed and variable is
quite useful to analyse different kiﬁds of tfanspart costs,
although this distinction ondy is Yinked to tiﬁe factur; In the
long-run  all costs are variable cosis and the time long-run
differ for different types of transpmr{.ie.g. the . 1bﬁg—run af é
_sea*pmrt is Qery different from that in the rmad.hau}age' dr the
bus industry ). in case of a éraject whose useful economic life
extends_aver 30 thBO years, it is very Qifficult_ to precisely
ﬂefiﬁe the ‘cheapest' of ﬁraviding the facility in the long-run.

Op the other hand, the long-run in the context of vehicle fleet
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is simple and also relatively Simpie o amalyse. Ingpifé.mf ébch
difficu]tiea, it is ailways possible to descr ibe aame'cbstsi a5
Tixed in the short-ruwn, keeping inview = their témpmraL
jndivisibilitiﬁs, which will give differént meaning to short-run
(as in Case of long-run). Th; claﬁing of a vailway  line is &
claséical ﬁaéa. The  essential qugtipn in  this casé is to
prﬁcigély define the component of fixed cost aﬁsbciated with thi5
faii service. The life span éf different components differ
5ignificant3y_fr0m‘ane ancther . Earth work cmsf has an unlimited
life {above SO-yeafS), the track agd signalling cost has a life
of upto 40 vyears, locomotive has a ﬁﬁife of abﬁut 15 to 20 ‘yﬁars
etc.  In other worGE!lin & very Short period, by_cinﬁing the
railﬁay—}iﬁe, the only savings Qil} bE in térﬁs _ﬁf fqél, labour
and maintenance since 'a}l-mthér cmmpdﬁénfé. have alreaﬁy been
purchased. This E?DWS- that a pragmatic judgement about @akiﬁg &
distinction between fixed and variable costs is_egﬁentiai on the
par t of decision-maker. In the shor t-run, .thera‘are certainly
some fixed émﬁfs &nd; therefore, the average cost falls until the
tapacity is  fully utilized. In rcase Df train; for Examp;eg the
averége cosil fallé stespiy uh}eés capacity‘im fullylutilized; A
secon train, if 3emand'iﬁ there (éﬂd ather facilitigs_arE a15D
available) he hraught in Dperatimﬁ keeping in view the U-shape of
EHDTt"TUﬂ‘ average cost  (though the U-shape is  not precisely
smooth  U-shaps ). Thé ‘}Dng—fun gast Eurvés are normally be
]aﬁgéntal but if there i; a rase, where inefficienéiEE exist in

the incustry then the Curve would be U-shaped.




The economies of scale are egually apﬁlidahle in
transport  sector. Rut, the .tfanspmrt_ csector is & camplefe‘
composite of different major componentis. An  increase in the size
of ané cperational uﬁit, 5a? train ar éhip, will reqguire changes
‘in:mther;gaﬁpanents; The shift over the yéars from small trucks
to Jérge truck5, amall ships to large ships Etc.'wﬁuld alsn

require to bring changes in basic infrastructure.

;Th@ variable ecosts of the transﬁmrt afe generally
damiﬁated Ey Iaﬁaur and fuel if@mg. Similarly the mabile part of
‘the transport system iz  treated as  marginal since change  in
infréstruct&re G = DQEr a longer .5Drizmn7'Hence, alsp there is a
significant différénce in different'mmdes af tran5bmrt. Far
example, the per unit of aircraft Dp@ratinﬁg are very'high while
in  case df road‘haulégéé.caét per  vehicle are low. Besides, the
fype nf operation under taken also influences thé var iable costs.
The véhicie Dﬁe;atiﬁg ;osta differ at different speeds with given
lmad. ;

Labour costs, although flexible, are usually much less
variaﬁ]e thanl fuel costs. The pérmanént ﬁmmpmnent of  labour is

associated with the maintenance of capitél infrastructure of the

) .
transport sector.



3,002 - SPECIFIC, JOINT AND COMMON COSTS

The cost ;aﬁld also be ciéégified .accarding to  the
groups rf l,aervices produced. 1t invmlves allocating
respensibility for costs  to specific uéera,mr consignors. While
fixed and variable rcosts classificatinn poses iha.prablem Df
relevant time iif&. 3hmrt~run, long—run and what short and }ﬁng
‘mgah}_th@ cost feépansibﬁlity raiées issues of " the traceability
of #Dsts. Nhi}e $mm& costs are vefy specific and could éasi]y Ee
allocated, in other cases ﬁéme kind of . averages and. their
~atlocation have 1io be made {(but ﬁtill_thafe are always several
S costs which are_“joint‘ or fcmmmqn; and i1t is quife diffinuli_tm
precisely  allocate to an? '7ﬁser}. i very simple _Euﬁ‘ not
.aatisfactury, apprﬁach is to treaf all figed costs as ‘joint’ or
“common coste’  and variableiraa ‘specific  costs’. But variable
rosts - are Equaily '§Dint"ip SDME CasSEs fe,g. the Tfuel costs
incurred iﬁ moving & train in one dirsction and hfiﬁgihg it back
are  ioint  to both movements) or uamméﬁ {e.g. the basic
maintenante costs of fetaining'a fréight .&ﬁd pasaengef rail
Tink). |

The  important implicatian and point. o be clearly
undérstamd 15 that “joiﬁt‘casts' cmuld_escape anly 'jD%ntly and
th@refqre, areg by definitinn non—traceable. Such CD;tS cause the

prleem of  pricing the service on different directions if the

1

-~
i

ste  running on different directions are different. For esampile

movemnents of train tand also trucks/lorries) from Karachi to

N
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Buetta is mor e expensive than Quefta to 'Harathil In é perfect
market = under such caﬁditimns : tﬁef@ will he a difterent
eguilibrium price Tor different.diretfionﬁ.‘ It i=, in fact, the
Eqﬁilibrium price that Jjustifies different numbers of volume of
service. And - in such cases the praciical difficuity to offer
different volume Uf»servjce‘wiil n@céssitate to Eharge'the-volume
up&ards!dqwnwards éécmrding to  the Ecunﬁmic forces. 1n‘aimplé
words , if'lawlbf‘ﬁemand dmeé nﬁt recover the tmtél ‘joint chsts ',
the price has to be increased. f(and so the VG lume redubed} to
recover the 'joint cost’. In case of  excessive revenﬁe,' the
effect would be bpposite. The key pwmint is, if difference in
demand exists or there aré differepces in cosfs in different
directions, théﬁ different prices have to 59 charg&d . to bring
Equilibfium. In practice 5uch'§ricﬁng bﬁcmﬁeg tqo complicated and
th@,é}}acatibh of common costs have to he carefuily determined on
case to case basis if government fixes the fares.

The fhrmu}a of alincatian cf camﬁmn!}miﬂt costs from
top  to baftom by Pakiétan Railways is. creating. problem o
determine  the efficiency of individual lines. A pfaper angd more
realistic al]pcatimn of jDint!cbmmDn rosts by Paki5tan Railways;
for example, reguires to change iis th}e éccmunting éy5tem and
éhifting it hottom  to top, which means the chsts of indep@n&ent
lines wi]l have to he recorded first and thus the joint/common
costs would be estimated. Thi% will help to c3éar@y distinguish

between efficient and poor lines.
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3.2. IMDIRECT COSTS

VTh@re.afE most of ten some kind of indir&ct or external
costs and benéfits assoCiated with éﬁ economic actﬁvity. Sueh
rasts are of much impmrténca in  transport sector. Noise creaticn
of aircraft flight, vibratiom . and direct effect on those living
neaf tfunk rmutes, 'pD}lutiDﬁ of heaches fbetause of maritime
transpmft, B0 . = SOME  VErYy cammon  and | well  known
indirect/external  costs of trahspmrt sector. These are the costs
imposed by the transport users  on those .who have not  used the
service. Some .important indirect costs  have been briefly

described helow.

- The Cdsts of Noise

The disbenefit of intruSiye noise is now recognized as
mhé of  the most important effect of transpor t improvements. In
the case of airports,.Qrban:mntarways'and rallway lines, it plays
crﬁcia] role iﬁ the selection of }Dgﬁtian of th@ae facilities. An
explicit analysis of the "Cost of N&ise" is thus guite impor tant
in  dinvestment appréiaal f transport prajécts. Théugh, there is,
no unique  method to measure the noise be;ausa‘ it differs iﬁ a
vafjety mf-wayﬁ (e.g. in its type, lﬁudness, frequency, duration,
Eiﬁiﬁg 2tc .}t besides affecting different people differently, yet
it is ﬁaw established that noise nuisance deéendé upon bovth the
intensitly and the freguency df the noise. The decibel scale (dBA)

and Noise Number Index (WNI) are usual techniques for measuUr ing
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The -valuatian of the costs of pmllutiﬁn is too
difficult and vague. even if they are fully anticipated. In fact
the perception of atmospheric pollution itself is imperfett.
Though attempts to  measudre ailr ﬁmllhtimn level tend to. measure
the estimates af‘ constituent chemiuéi ;Dmpmnehts of direct
exhaust emission, yet it cannot be preaiaely- valued tHat how
changes in ‘iheae cansfituent thémica] components  affect the
v@getatibn and animal life ip short-run  and }mng—run; Despite
these difficultiss the atmospheric pollution is  increasingly
receiving more attention because pf its more visible negative
effects on health. However, it | is stilﬁ‘ not passiblé to  put a
precise guantitative Vaiue on sﬁch cost., A éimple soclution,

probably, is to put some extra cost against a projéct for its

prtra consumption of energy which could be measured easily.
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LHAPTER 4

PRICING IN TRANSPORT

24.3;_ ALTERNATIVE PRICING STRATEGIES

Pricing palicy, ﬁarticularly as it pertains to public

facilities, can he established with many pufpos&s.in mind e.g.

- 1) Proper allocation of resources twy ~signaling effective
“demand. : SR :
ii) o Pravide reVEnUE for'-aperating and ‘maintenance and

flﬂmiflﬂg facility or help in the rational allpcation
- of Capltal among campetlng prage:tﬂ {modes in_transpurt
'5y5tem) - R Cn
Prices set out in this mAanner (in'transpart also) often
;ffcct savings and lnvestment rates within a snclety and the rate
at which certaln Pznds of economic resources are braught into a
mar ket ecmﬂmmy,ldamestic .DT intérnétibnal. jf the objective ig
redistribution of income {e.q. schﬁml children, farmers'livinq in
remote. areas. or disabled) the %pr;cing ohijectives  may be
independent of growth mbjectivea._ﬁﬁrma]]y, r?distributiqn gméls
through {ranspart pa1icy ara"clméeiy tied tD- such goals. as
pramotiﬁg therd@v&iapmant.af underd&velmped”regions or Eectmfa ahi
the economy ; maintainfng status—-quo and financingrjassea' in
Certain  kinds of uwnprofitable “spcial services" provided by
tranapoft system., Howsver, the lmajmr cmn%tréint Dﬁ tfanspmrt

pricing policy  is to generate enough revenue tp meet the total
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co=t.  In general  the most fﬁndamentaj difference between
alternative pricing strategies fﬁTl transport, probably,  is the.
degres to which'a par ticuwlar price ié gemand {(or profit) DTiEﬂiﬁd‘
as Dppoaed to cost Driﬁﬁt@d, éithaugh lth@ distinction is not

always clear cut.

5.2.  FRICE PRACTICES, DISCRIMINATION AND _ AVERAGE COST
PRICING " |

Price discrimination in transport sector is guite
common. Following are’ ‘different kinds of price discrimination

practices 3

ay Cyclical or recurrent price discrimination {time).
b Interpersonal price discrimination (at one time).
C) Intertemporal or secular discrimination.

Most often price discrimination is jdmne to maéimise
revenue {or prmfit}_ by equating marqiﬂal cost to. marginal
revenue, Tor differeht classes of users under monopolistic
price. The effect of ﬁrice discrimination is mf‘fundaméntal
nature in influencing the vesource  allocation. In USA raidl
charges relatively }ﬁw price for cpmmmdities with plastic demand,
{The demand elasticifias and thus the ‘marginél révénue, are
generally assumea to ke roughly  inverse to the value.mf the‘
proguc t ar ﬁervice heing rendered). SBimilariy long gistance fare
is diffgrent>a5 compared to Stht distance and those rwho use
transpor t frequently are charged at lower: rate as  against

crocasional users.
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. - ANERAGE COST PRICING

AvaEr

i
T

o cost pricing in apﬁiiﬁatimn fas differed
somewhat in definitions. Nafma]]y, the relevant costs are definesg
as those of operating and amortizing a facility ‘while output is
some measure of the  use of that fafélity. In the United Btates
the federal government Fighway programme  uses a price based on
thesgmat of  constructing new facilities and tﬁe output is taken
"as  the | use of &ll  highways, a}ﬁ and ﬁew. - There ;is alsao
cmpsidérablg diségréement a&s to  the proper meaéuré Qf:xautput.
Ton-miles, vehiclé miles,"and -axle~-ton miles  have él; been
recommended. In practice the usual_measgres_haVe been_gallons of
fuel and pounds mf.rubﬁer cnnsumeﬁ SiﬁCElthESE. are easier units
or wﬁich to édmiﬁisf&r an. exciag_tax. In developing countries
like Pakistan .EVEﬁ thgse_'kinds_nf measufeﬁents are Qifficu]t,J.
However , the _eﬁcis& dufy' dnifuel (or  fixing price of fue] 'if_

prices  are ‘tantro]led) | iﬁ- a Way is  linked to  the fusl_ 

cansumptimn, though it is not based on the cost of facility.

4.4, MARGINAL COST PRICTING

Application of marginél price in  transportation  is
bas&d;on the conventional eronomic justificatian o improve the
LISE of résmurces, Under strict marginal cost pricinéi an
Anvestment must be  under taken if the total revenus derived from
the sStreams of output added and sold throughout the year at the

variously prevailing  (shor t-run) marginal cost prices, exceeds
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the cost for the year of using the (i) additional cCapacity)y (11}
C by :ast.of -capita] {interest and  true deéfeéiatimn) and (1ii)
varilable cﬁsts incurréd, throughout the year in utilization.
Marginal priCEE faces a nwsber of administrative ang practival
prmblemé and thus difficult te practice particul&rly inxtranspart
sector. Applicatinn of short-run marginal cost pTiCiﬂg.QTiﬂCiplES
has . bheen adﬁncatad for trénapmrt_ iﬁ circumstances where
caﬂgeétians create a_divefgenﬁe between private costs and the
mérgina} gmﬁié}'casts mf wsing  the facility. Profit could be
realized by such ﬁriéing like guasi-rent where the demand exceeds
the. supply in ‘Shmrt—FUﬁ. Nhetber marginal cost pricing wmﬁld
résuit in a prafit o .1555 iﬁ long—run equiii&rium, woﬁld depend
on  whether the additiﬁﬂa] units of capacity were subject to
in:reaéing, decraasiﬁg‘ oy _'consténf" returns tn T scale.
Specificélly, only in the caaerbf_‘cmﬁﬁtant to  =cale wigh the
marginal cost priciﬁg' apﬁéme vield revenues exuatlly équa} to
thmgé requiréd to finance the equilibrium level of plant or
cépacity;

The aaﬁﬁent;aha} average rather than marginal cost

\ .

‘pricing the faci]ity<wmujd always hbe just sal'fmaufficientT Whaich
kind nf pricing is 5up@rinf iz an plg pgroblem, discussed in the
economics and traﬁapmrtatiﬁn.]iterature.

Another kind'mf marginal cost pricing is to set tariffﬁ

gver iFf the facility is not at  an sguilibrium capacity, at  a



25
'levél equal  to what is needed to cover the incremental cost of
thé last  additional unit of caﬁacity needed o achieve
equilibrium. Long-run equijibrium -margina}'cast pricing of this
Ctype assumes that incréménta of cépacity showld be made available
as long  as people  arsg willing to  pay the  incremental cost of
csupplying them.iThia rul@'which;impliés 5tab}e priﬁeg overtime is
toe be contrasted with the more Stricﬁly conventional Varying cost
. and tmntipumusly changing the price ac&prding %m changes in
margiﬁa] cost mver'time. In general, the marginal cost ﬁfi;ing
’CFitETiDﬁ for transport service iaﬁthearétically éound only, if
all other aefviCEs'énd cther ﬂfi:ea in fhe Dthér sectors of thse
ecnnbmy are also seliinglnutput af Imargina] cméts.-ﬂpp]ying_
mérgiﬁa] cost principles in transpmrf, while mtﬁer-sectars pHirsue
other types of pricing -pm}iciés; might iﬁd;CE distortions and
inefficienéiés. In fact, systematic deviations from marginal cost
pricing will usuéliy be requir&d‘fmr‘aptimalsreaaurca allocation

because of the need for the BCONGMmy  in aggregate to balance the

deficits and swpluses of individual activities.

4.5 PRTCING BASED ON USER~COST ESTIMATES

AT eﬁtengihn af the ldngfruﬂ marginal cost apprmaqh,in
transpor t pricing is  tp ﬁepérate facility castg- into categarias.
assaeiateﬁ with iﬁirem@ﬂta] adﬂifions'ﬁeeded'ta serve different
classes of ugeré. Charges equal (as in average cost pricing) to
the quafient o of  these categories divided by the. units

attributable to each category are then cet. This is the
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unit af analysis is the household. The farecasting exercise wiil
Séek'to estimate how many trips the member of the household will
make fm wor K, sﬁhmm], place of récreatian, retéilinq
egtab]ishments, and so'fnr£h. More aor less in S;mi]ér fashion,
with a littia modification, the ttip demand of business firms or
other basic behavioral  ﬁni£$ AT 6 éStimaféd;: In essence trip
geﬂeration prmvidgs a piﬁture of the origins -and degtinétians'af
different tripws and travel 'damands but not of  the flows or
interchanges be tween different pDints within the . sysiem. A
tvpical simple esfimating équatiﬁh fDr.tripa originating in a

residential zeme could be

Ti = 8+ BRI 4 cYi [ 5.13
Where &

Ti . = Number.nf daily trips produced in 2one i
Fi = | resident pdpu]atimn of_zmnéj'i'

Yi = average income of people in zone "1°

a.,b & ©o= empirically ger ived parameiers.

In peneral, trips for hmuzeha}d ére pesitively related
tee household size, household incdme, and humher of vehicles.
owned. The density df deve}opm@nt iE‘a variable with which 1t is
negatively related. GSubject  to avai]abi}ity. mf information,
ppuation 5.1 can be é;cnrding]y "modified and eﬁpirically
astiﬁatgd- However , for develmping cuuﬁtrieg like Pakistan the
cellection of information to  capture  the effect of ai] the

impor tant explanatory variables of trip generation is & difficult
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task and need inténs@ve basic research studies. In  fact in
abvsence of such basic infarmétian, if is not possible to plan and
organize transport aechr on maderﬁ Yines. The . ﬁqmplexitias
involved‘iﬂ.the u]timat&:use.hf this data essentially require the

i

- use of appropriate computer sof tware (e.g. TRIPS).

La
r

 ZONAL INTERCHANGE DISTRIBUTION

Ional  interchange models, f(e.g. gravity or  inverse

im@edance) 'prnvidg a d95criptipﬁ -br3f0recast of  travel hetween
areas. The gravi{y mocel is hased on thE.ﬁTEmiSE that the volume

o

‘antd '3 depends :

’

of transport bhetween two areas, i

‘i) - Directly on the number of tons of freight or passenger

trips ariginating in 1’ needed at or destined for '3
and is SRR ' ' :

iiy Inversely related to the distance, élapaéd_time; cmst

- By some oiher measures of separation between 'i° and
Where :
Xij = T oiPi P ' . : {5.23
dij o - '

P = a measure of trip generation or sotivity

{ie.Q. population),

o = distance or some representation  of travel
crtost., .

For  purpose of  linear - estimation following form is
usually chosen  though it is  not always  true thét"digtahce
variable or a suitable prowy can be represented linearly. Income

is also often used as a measure of trip attraction.
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Log Tij = loga + BRI — rdij- . o £5.33
Where
Tij = number of trips prodguced in zone ‘i’ and
' attracted to zone 7. '
Fi L= number of trips generatec in zone it oor
some impor tant explanatory  variables in
zone i°. {see trip -generation equation
s 1. ‘ : CETE
© . dij . = distance between zone ‘i’ and zone i
' e ' . {Note that travel time/cost rather than
cactual distance. may be . and is  usually
used for 'd’). oo ' ‘
a,hy & r = gmpirically estimated parameters. .

=fhe equatian fS.BB_is too -5imple_to,capturé_ the real
Eituatiﬁn,r pérticu}arly wh&n there are competing zones which
attracf tribE .g@neratéd ih znﬁe "i'. In order to :iﬂclude thi=
- phenomenon, the gravity trip distribution equation (3.3) looks

like as following -

bog Tij = fLogPi + Aj - rdijl - [8I6 TAn - rndind [5.47
Tij = As explained in equatiaﬁ [5.213
Pi = —do— W
o dij = . -do-
T o= —do-
TAn = .Bther Tones 1 ;.. n competing with ~j°
rin = j‘ = distance hetween‘zane 'i' and competing

some 1 L. ..un

What eguation [5.4] states in essence is thal the share ot the

'

trips generated in  20ne i° (Pi), which go to zone "§°, is

dependent qun-thh the attractiveness (Aj} o zone i’ and the
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vy

¢

distance (or travel timefcost) from zone i’ to zone

LI

3" relative
to the"features.of all Dthér éttracting zaones. Thus a8  new

¢

Ehappiﬁg centre in' zone 3 in:reaﬁéBIQ;‘apd & rmad.impravemenf
reduces thﬁ'timefcmat batﬁeen zones 1’ and 'j'.decreases dij'and
of both of these increases the share of Pi cmptur@d by 2one 3.
A similar 1mprnvement in Enmpatang zones will reduce the Ehare Df'
1Dna rj". S : : : ,.. -
T Jl}ustrﬁtz the J;Dﬁcept - behind tﬁe gravit? mﬁde]
cpnsiger' the 51tuatzan in whdch iwe are alimcatlng tr1p5 frnm
residential zone ‘i tn fwo cmmmerczal zdnes. We RESHME there are'

o Dthér_ zones  and thmt the relatave attractlveness of the

' commercial  zones  is aﬁEQUﬁtEly represented by the  number of

aquare Tfeet of Cbmmercla} flamr space nin' thg.zone._ Zone A

contains 1 million square feet Df leDr spate and 15 12 minuteé
frum the residential zone. Zone B cantaanq 400,000 sguare feet of
Tloor space and iz 7 minutes frnm the raaldentlal-ane,.Ther@ are

a total of 1000 +trips to be allocated hetweén the two commercial

T '

zones. If we take the exponent v as 2, . {a reasonably 'clmse
figure for the average of all trips), we get the fnilawing number
of tripsftm'éanE_ﬁ. {Tifk).
a
. [1,000,000/(12)1 ‘
TifR = 1,000 X eem—m e T T T T T e e = G40 £5.31

£1,000,000/(12)] + £(400,000/(7) 1

We obtain the number of trips to zone B by subtracting

 trips to zone A from 1000, as follows :

i

Trips to zone B 1000 ~ 460 = 540 £5.41
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In prantip@, the grayity model is gensrallanat a tool
that can bse used “mff the self" but must be calibrated for the
place in qﬁeatioﬁ using existing tra@el data. The actual valuetnf
r and the effective distances beltween p3aﬁeg‘ mitst be found. In a
béhavimural_ sénse 1 miie. of travel on an  EBEXDYERSSWay may be

shorter than 1 mile  of travel on city streets, angd 1 mile of

travel on a commuter train may effectively be shorter than 1 mile

of travel by bus or subway. A barfier such as a tell gate may; in
effect, lengthen a route and sn oon.  The urban network  is,
however , much more complex and that is why models Tor  urban

transport bianning are of ten simu]tanemus determined.

MODAL CHOICE

T
L)

‘Mpdal choice introduces ma jor considerations. On  the

supply side of the transport market, i.e.

{1) assessment of the capacity;
(2} cost and

{3y performance of the existing or prmposed'trangpart
system _

the chpoice is a function of the network and performance
ronditions that ewist at any given time ang is gifficult to be

modelled. 1t could be done, however, as described below..

After z2one—to-zone trips  have been estimated the newt
step is to apportion those trips by mode. A variety of approaches

are availahle. One approach is a disagoregative sodel. The model
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s a group  of équatiana fhét estimate the probability of &
randgm}y selec ted tra?el]er o group of trave]lers'chomsing each
mode . TH@ enuations  are sa‘ structured that the guﬁ of

prmbahilitieé for all available mnd95 nEcE55afily adds to 1.

‘The  data items that go into the probability-estimating

equations include characteristics ~of both the mode and the trip

‘maker . - A commonly used personal characteristic is income. This .

Qariab}e_is uzea be;auga it-is—likégy.tm affect.the,way iﬁ which
th§ trav&3}er e#alugt&g the_tfadejﬁff_bétwsgﬁ_time and money. For .
égample, .555um5 that cmmmutsf ra;J ;i§ f$5¥_éﬁd-expensi99,_ﬁhile
huS_ i5_ $1Dw and  feJative1? _insxpéasiye.g Thsu_wﬁé}théér__the
tréyell&f, the more likely he or she is_ta decide,fhat_the_ztime
:gayiﬁg Dutweiéhﬁ the monetary &;ffefehce, and tha;greatef -the
prébability that he .ﬁr she &ill_éhmose.tpmmuter rail{ The modal
_Eharactsristica most cbmmmnl?_ﬁséﬁ, as might be ewpected, . are
‘cost aﬁd time."ﬁifférentr'S&tsj?af-&quatians mhy hE'gséd %mr
-.Eﬂtimating wor k and non-werk trips. The equations . are dévelnpéd
émpirica]}y from travel behavimuf; generally " in the aféa for

which the atudyiié being done.

As  already mentioned the devélapmént ot above kinds of
equations require continuous and in—depth and basic research with
substantial  input nf skilled manpower and money. besides

appropy fate computes solt and hardware.
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S.4. - GENERALIZATIDNG OF MODAL CHOICE

'.'Fallmw;ﬁg are - some impprtant geﬁera]izatians, of modal.
choice :— - :ﬂ
{é) | | The crucial prnb]emé in passengeyr traﬂspnrt‘farecasting
is . to find out the vaiuatinh ‘piaced éﬁ ‘different service
chafacteristica hy . -indiviﬁﬁéls making. fripé .fﬁr gifferent
.purpqaeé and  also idehtifying»fhe exten{.tn_ which the differént
modes of "transpmrtatioﬂ_:meét thé mara_-_impnrtant. service

characteristics at a reasonahle cost.

(hy SThe major .'deEE - of domestic ' intercity' paésenger
transport are  bus, automohile, train‘ and‘airp}ane.'The cmét of
all kinds nf mpdes can be specified in terms of say, Ppassenger-
mile basis, for the purposes of comparison (for airlines, seat
évai}ahie.hile'is also freguently nsed). The ]dqistic cost should
also be added because most of the time these cﬁsts significantly
change the total cost of travel. The. lomgistic costs are
lSUbStﬁﬁtiaI]? different for different modes of transport. {(ne of
the most serious,l yet ieast underétand, ‘echnnmic and service
aisadvantage of paséenger—tfain travel, is that 1its wunit of
efficient operation is relatively large. In USA, accordiﬁg to one
estimate, it is QDeconamica} to  schedule a train for less than

200 to 300 seats as compared to 50 to &0 per bus.
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Tr additiaon the greater schedule f]&xihility.iaf bﬁth
bus and private avtomobile) substantially reduces fhe probability
that thé tréve]]er will lose time waiting for connections., Lack
of schedule flewibility is one of the impor tant explanations . of
the decline in iﬁtErcity rail passenger seryica in USA. It may be
noted that in USA  the dpéfating speed of bus, rail and other

automobile modes is nearly the same.

{o Y- | Makingr choice with regafds te safety, mpst often the
raii is ranked’ highest and the air.leaat. Pepple do react to the
passenger  fatality figures and that  these diminish  the
attractiveness to travel by airy. bys. and automobile. An older
“.traveller mucH Tear _nf &iv tﬁén ygmngerQ fn vgew_ of very - high
s rate Df éccidents dﬁ  PaEi5tan Dﬁghighways and_other_ fDads fhe
cgmice ﬁDu}ﬁ - be different.‘HDwEQErd,-in;_absente bfrpractical
chmgetitian bEthén rai},.raéd and air in-Pakisté%_it,'pr:bah}y,

plays little role in Sé}ecting a:patticularfmnde.

al There is little evidence in.USA that the existing modes
of transport will change in near future. Significant change in
5@996 is unlikely to  take plac9~in_-near future. The transport
characteristics .in 'Pakistan, hqwever, have tinder gone
significant fhange over past twe decades. Air transpmrt‘has been
the most growing mode of {ranspnrt followed by small vehicles and
large hises reapecii#e}y; ~The share of railwéys in Pakistan has

par ticularly declined. {See for. further details NTRC-14&4 {1993)).
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(e) The choice of travel mode is generally estimated in one
of three ways : | |

{i) ‘Based on the series of aggregate zonal characteristics

and to the Dvérall chst and. qualdty of the transport

.servicé.-t' 7
' (ii) jUaé' of ‘diversion cﬂrve‘ enabbling the prapmrtimﬁ of
tr:ps using each mmde'fa he calculated from & knowledge
0¥ passenger and-ﬁnuﬁeuchafacteristics. | |

Lf;i;) The third.is'based Dn_regressiah ana1y5e5 and attempts -

-f::ta Dbtéiﬁ—. probahélitﬁ‘ functians fn» predict. ‘the

probabyility 'that_ a traveller will choose one 'mf a

number of competing,mndég.

A number of models Have.been‘ﬁevelabed on  above thfee,
principles. The estimation of probability function has received
mtac b .atfentimn inview - pf some obvious . shorfcemings about
eatimatiqn of i’ and If;i’ empirically. Hawever, .in Estimating'
such & function .(iii above) a number of mathematical and
computational complexities also .emerge, The simplest fdrm which
o can be eaSily.eatimated and hﬁs proved a gomd: deal of efficiency
inl praducing_ the probability of using a peﬁuliar mede of

transport is as following

p = 2{C2 — {1y + b2 - 1) + d (5,73
Where @
fr = the probability of uging mode 1, cav, if

the traveller is car owner.
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Cz, 0. =. fosts of using modes 2 and 1§
- rEEpEC Lively. :

s, 14 = Travel time usding modes . 2 and 1
respectively, ‘ .

g = Probability of using mode 1, car, when
: ' 'Cs’ and "ts’ are egual. L '

Thé'accuracy Qf_ fE@ mmdel i fansiderably improved if
.fhe 'baramEtErs ‘al, -‘h' and .‘d':are _éxpreéged as  funciion of
-incame..The model can bé furthgr_imprav&d_ahd made behavioural
-and mathema{i;a} cmnsisf&nt tD_refé}mu}até in imgi5tic_fgfm'5q_a5.
'tD.kEEp p = j;__‘ | B

L

,ié.ﬁ}f- 'lRﬁUTE Asé;aNMENf_.-

| 'Tﬁé reéultgﬁt mavemen t (d&scribed'aboya}‘ars-.QSEigned
Cto the ?éridus :availabje routes. In.a simple ﬁetwark assmciafed
with most interaurban‘traffic flows and ‘ﬁith por t tf&ffﬁc, it
might Ee poasib}é tu.cafry out the assignment by inspectinn.'The
number of alternatives is usually limited and the choice between

them may he cbvious.

HAowever , .ih more complicated networks, particularly
those éSEdciated with urban traffic or tréffic with.in & densely
populated rural areas, the alterndtives are.}ﬁaa clear and more
rigovous  method of assignment is usually reguired. The procedurse

of route  assignment fall  into three distinct phases {a) the

definiticn af an objective function; (b)Y the choice nf a method




3
\ 28

of assignmenty and (c) the selection of preferred  routes.

Altmrnativeiy'an economic demand model could also be applied.

Nl OBRJECTIVE FUNCTION

13

In rcase of a defined objective ﬁﬁera are several
 éhDice§ Df rmute;.fﬁe,'timeléﬁd cms£ are most often considered to
be ”TéléQant, thugh costs and jourﬁey time are closely
‘correiéféd. Thé .J&ngth Df'-the jourﬁey could be Tél@vaﬂtr if it
'éffectg.'time anﬂfmr rost and  is used as a  §ery for journey
cost/time because it is much - easier to caiculate.:Thé factors
thug affé#ting the choice of route are usua]iy defined. in tefms
of trével tiﬁ95 and distances or travel Eéstsnidgfﬁﬁed to inc lude
the Cést of {ravel timed. .The travél timé tbmbined with distance

is the most frequent criterion used. It assumes that travellers

{i)  know in advance the travel times asspciated with esach
of several alternative routes; and
{(iiy have a very simple objective function and attempi to

minimize their total travel times.

3.5.2. METHOD OF ASSIGNMENT

Dnte‘an chbiective function has been defined it must. be
turned into a_pracﬁica] me thod éf a55ignment. The simpleét metﬁmd
aaéumEE that . each movemen t chmasés a rﬁute'which minimizes the
abbve described funcition. This is  the Jﬁll oT Nmthiﬁgf {AON)
method and has the affect of assigning a great deal of traffic to

some routes and none or very little, to alternative routes which
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hay‘aniy-differ vy a_margihai amount. Several methods are used to
reduce the 'AﬁN' effect. The mpst,cd%mmn is baaéd on  the use of
‘assignment curve’. 'Tﬁese compare the ‘hest’ with tﬁe fﬁext

test’  alternative route and assign different proportions Df
traffic. to .eath rovte  on the hasis of their respe:tivé travei
fime rat@aa; oy of the travel time and cost or distantes ratios.
There are alaorseverai‘mther methods of tréffic assignment which
avaid the simplistic assumption of ;QGN' method. . A& more
smph;éticated, fhelcapa;ity fégiréint éséignhent mer thod , enab}e5
‘ vahécle gm&eds-tm Vary in relatiaﬁ to the‘éftgalj.traffic_fa each
part~mf netwgrk.‘The tfaffif 15 first assignég-tm the minimum
path " but, as . the assigned volume an each iipk- épprmachés the
'éfatticél_capacgyy"df,tné_'Jink (where the 3ink ¢apa&ities are
Specifiéd in advance) an iteraf;ve-prucedﬂre'léwér the._speed on
the link {corresponding to ﬁhelginksf practicéj tapacity) thereby
malking it less attractive to fraffic{ The model thué allows the
flows and spéeds to  interact se .that a}fhmugh vehicles still
foxllow the ]ﬁastl cost path, théée Jeawt cost path changes inm
TESpDnée to tongest%mns causing the traffif to loek ‘fDT ]egg

congested routes elsewhere in the network.

5.5.3. SELECTION OF RDUTE

ANy a}tgrﬁate and simple way, as compared to  two
descy ibed above, " is to assume  that mode and route are selected
simultanecusly, which mean the route cost is perceived before a

decisicn 1s taken for mode of transport.
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. ECONOMIC DEMAND MODELS

Economic ~ Demand Models ({EDM)  tries to ewplain  the
behaviour of demand for travel in the light of conventional
theory of consumer behaviour . The sconomin. demand models’ are
different from the usual traffic madels;in‘fa}law;ng three ways :

{ay  According to  EDM,  the demand for travel depends
’ . explicitly . on the price and guality of the s=service
available. (The traffic models separate this inte the

ingdependent activities of  trip generation and
distribution). ' : ‘

{b) - The EDM deals with the entire process of trip
- generation,  medal  split, distribution and rouwte
assignment in one model. The effects of a  change in

price  on the ftotal volume of  fravel. and its

gistribution between modes are thus represgnted  in a
single model. ~ '

{c? The EDM describes the geterminants of travel demand in
& way that corresponds  to the theoretical {(or other
notions of about cause and effect. - -

-Th@'EDM model coulg he written as following :

N{i,j,i/P/o, Ma) = F{3{i/P/o), T{i,},i/Po,Mo}} [5.8]

Clti,3,1/Po), T{i,j,i/Pp Mud, Cti,i,1/Fo M)l [8.21]
Where
Mei,i, i/FPo, Mo} = the number of yound trips

e tween "1 anﬂ_'j'.far
purpose Po by mode Mo,

S{i/Po) = Vector of sotic—economic
charactieristic relevant
to purpose Po for living
in zone 'C°.

S5(j/Fp) R = vettor of soric-economic
and land use characteristics

)
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descy ibing the level of
activity relevant to purpose

L)

Po in destination zones ‘3.

Téi, i, i/Po Mo) = vector of travel time components
: ' for the rpoung trip from ‘17 to
"3 for purpose Po by mode Mo.

vector of travel cost components
for the rpund trip from ‘i to
"1’ for purpose Po by mode Mo.

v Cii,j, i/Fo Mod

a

’

Ti,5,Po,My) = as above but alternative mode.

N

CCi, 5, i/Po, M) | as above but alternative mode.
:ThE unﬂerlying hypothéais for - the équatidns {5.81 ang
£5.93 is fhatrthé number bfrraund trips betweeﬁ ANy pair_a% 20nes
_fﬁr_ a _é;ven, pur pose h¥_131_$993ifiﬁ- mode , .ié_simﬁ;taneauély
depgpdgﬁt or the : (i) hu@bér mf_@eaﬁie“ (Dr_househnlds} in the
ariéin zoney (11) on their socin—&cmnami;'_characterﬁﬁtiES;'(iii}
on the }Evel af @cpnqmi: acﬁivityi ‘amﬁia—ecmnnmic ahﬁ land use
;haracteristics, of the ﬂeatiﬁa{ian' Eqﬁe; and (iv) on the Y ound

trip tréve}ltimes and costs Df‘thg_subject'made as well as of any

competing travel servires,

R

The mmdéi descr ibed above is cértain]y nat - the only one
and there is qr@af gdeal of f}éxihility bath ;n the.mathematical
form as well as detailed .variable (e.éllag model )., Thé data
requ&f&menig are mohye or less equal to traffic models and could

be cross-sectional or historical.
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D.b. DEMAND FOR FREIGHT TRANGPORT

Techniques for eﬁtimatihg freight  transport ﬁemandé'
Care, in géneral, not  well advanced. Freighf demand models héve
been rélatively crude and single equation -fits to empiricai data.
As  in casé_ of passenger {réff#c, demand estiﬁateé based oOn

industrial structure and land uses is very recent.

v

'_5,6.}.-' LESTIMATING FREIGHT TéAFFIB GENERAT ION
 The first step' in estimating freight traffic generation
is  to identify the main . source of tfaffi;f Surﬁey of natural
resourﬁe-base, pmpu}atimh'and: }ahéur force will identify  this
scurce. In ideﬁtifying'thbaa‘*;hdugtriea that will be £he main
users of thE.tTaﬂEpDTt fatiiitiéS, a base stugy must ENCORPASS
fQ}IDWiﬂg.thFEE hroag elements
(a) A determination of productive potential including both
physical and human rFESOUrCes.
{b) An investigation of market potential.
(o) An assessment of entfepreneufial potential or  the
 response of the local or regional economy  to profit-
making mppor tunities, including government and
private investment plans. ' :
.The patterns of growth and input-output table ﬁhﬁu}ﬁ i)
cused (i availabhle) in determining the freight traffic gemands .
For the economy of a less deveimped country, which are not too
compiew, all other things being equal, fewe} seciors will 5uffica
for their descriptions. B* contrast, estimating the regicnal or

spatial dimension of input-output relationships, reouire more
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data and octher information. New work on - traﬂ5part‘planning is
almost _alwayé a serious practical _prnhiem. Regional data are
often unavailable. Prajecfian of Tfuture fegiana] actiQity are
perhaps even more difficult. The important thing is that the
krowledge of  the  future transport. system itée}f fesdback on
Cresource and iﬁdustrial deveiapment.l {In order to_assess such
 effect5 veeds a ‘cbmpréhensiVE BICT D 'ecmnbm;c wpde] cand  its

Cdnteyaction with transport sectord.

S.6.2.  INTERZONAL FLOW MODEL -~ . ., .
 Who sell to Whom"  is the . basic guestion to be

answered. The "itrade model” is the simplest zdna; distribution of

a good which  is assumed to be 'iﬁ'figed'prmpnrtion of the tptal -

amount of commodity consumed or produced in a region. Thus, the
distribution of internal flows exit can be related by & trade co-
'efficient metr ic  to regimha} cgnsumptimn/autput, The - atradé_'

coefficient matrix is then used for forecasting.

[
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CHARTER &

TRANSPORT FOLICY

A= highlighted inkihtraduttimﬂ'traﬁﬁgﬁ{t ECONBMAEE i5
Eﬁseﬁﬁia}}y :required .tm deal with tranépnrt issues. Since
different :muﬁtriea have differ&nt pen-economic  and  sorial
:cﬁnditioﬁa‘ tbe transport pmlity has to. be .aeaigned differently
rhnﬁer 'ﬁhe. given reguurte_:;bngtraints. Followiné are some
imporfant _pDints'(with_bfief_referencés from transport sectqr of

Pakistan}_far-fDrmula£ing a good transport ﬁglicy.

(13 . The first important task  is fa clearly determine the
avefali requirements of transport (bnth_ﬁassenger'_aﬁd ffeight}
which are essentially reguired for the  smpooth functiﬁning_af the
economy . AsS different ecanﬁmiﬁ and spcial  variables grow - over
time & realistic forecast of different socio-economic vériébles
have o be made and‘ actcordingly the.transpart infrastructure
developed. Since transport infrastructure mos t often are of bulky
nature with long . life thés@‘wfarécaﬁta are required - for =a

sifficiently long perimd.

(2) The. peculiar feature of trangpaft that same service can
be provided by different modes/ways reguires extensive research
and study before tnmmitting for a bhig fransport prujett} oy
evample linking north with south in Pakiﬁtan by an effici&nt ang

quick mede of transport couwld possibly be achieved by fast-
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running trains or motor-way type ‘rmadsy-The selection of any one
of  these will have certainly financial and economic impli;étimnﬁ
fér the other. _Canatructian Qf mhtmrway _bétwéen Lahore and
Iaiamahad wilil Ehaﬁge fhé total scenario  of transport bétween‘
théger two areas. The future d&va]@pmént of trgnspmft wi3}.aléa
depend upon the in%ragtructura élready availahls. The curr&ht and
future economic activitiea‘ for a guite long time cauld. hardly,
for exaﬁple, Justify the mésaive iﬁyaatmentain_raiiways-mnce the

motorway system is opted in Pakistan.

‘A5 in  case of intra-modal the “inter-modal chpice of
Cinvestment is also important. For example development of. roads of
different kinds tm"fa;ilitate Ctransport needs ‘alsd_Ldeta;led

investigation. . . e

{3 AN dmpor tant point for apﬁrmpriaté traﬁspnrt policy is
not to rely on oany mne‘made of transpnrt;-ln-harkét economies i1t
tends tq create manmpg]ieé and thus écgﬁmmic inefficiencies. Even
An o case of  public infrastructure (funded anq maintained‘ from
puilxlic @xchequ@r5 does not justify extra ﬂépéndEﬂce on one  mode
= tranaﬁart. A rational sconomic dsci&imh shou ld he. taken to
adevelmp a suitable modal-split for transpori. A1l the évenueg of
Ctransport should be  evaluated and transpor t system developed non

sound  econoaic principles  (vather . than on simple technical

groundsl}. The element of risk and unceriainty related to
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different kinds of transport system and the efficiency st mesting
different . Yinds  of - demands are crucial  in  such pianning.
Histafﬁcél]y railwayé have played the vole of opening in the

prac955  “of - economic gréﬁth!develapmeﬁt followed by road

transport.

.': Iﬁ Pakisian-tﬁ@':frahspmrt”gystem, in ‘terms Df.ffEiqht
and 'passenger traffic,_,@asﬁalmmat equally digtributed;inr the
eérly seventies. There has been ;a_éradual shift over _ﬁﬁe years
an hoﬁfébhut éﬁﬁlmf :ffeiéht an5  §é5SenQEr7t%affic is moving
th}mugh foang n Dfder_tm.cre§t913 ba}ancé mmde}FJQEit and
heal thy cmmpetitiﬁn among different m@dea of transport,
appropriate administrative and fisné} measure tongeither with an
appropriate  internal {with in tranpsport sector) adiustment
programme  is required.  5Such a‘rchanQQ should be gfadual under
cliearly defined short 'and iong térm mbjectives, 5ubpmrted by a

continubus monitoring and evaluation research studies.

{6 Safe movement of goods and passengers always remain in
the centre of a good tranapor{‘palicy. The risk of acciﬂgnta Can
be reduced ‘by ccortinuously watching thé changing pattern of
traﬁgpurt and d@visingj sﬁdrt"term, medipm—t@rm and long—term
pmiicieg. Iﬁ. the ahmrf run the behavibur of those who operate,
manage and administer the traffic is of uimost impor tance.

Cntorcement of traffic laws and regulations dis, in fact, crucial
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in transpovt safety. The identification and removal of black

spots' are also equally important. Dver a longer period, hbwever,

the design aspects of  basic transport  infrastructure and
improvement in the safety standards of vehicles need more serious
consideration. Shifting from single to dmuh]e‘ca%riageway,'addiﬁg

e

more  lanes to rnéds, dividing abprmﬁriétely the burden of

Cmovement among different modes of transport éauld, for example,

e managed only in medium and lang term transpgft policy._ﬂ

{3) V7Envirmnmenta1-and_ecmlmgica} effects of transport are

of crucial impovtance. The air and npise pollution have received

more  attention than the long-term ecological problems. Even in

this FaSE mEASUIES are plaﬁbedftaken when the problem reaches to
éﬁ ala}ming level. ih a.sound fransport policy the environmental
problems should alsc be seeﬁ in distinﬁt future aﬁd ’préventf the
problem rathgr than 'cure‘.'Ecnlmgica}_prnblema, though di%fitult
te asaesérshould ‘a}ED'be at least clearly,ﬁhderstnad if some
%ajmr transpmrt,'infraatruciuré,(e;g, MDtﬁrway} are planned for

implementation.

(&) Proavision of trénaparﬁ by public or private sector has
@een an important policy matter. As a basie nfrastructure, bulky
nature of investment and long gestation period, state has almost
ARy sy e -and el ] th@‘timwa played the pioneering rale..The

rode of state is thus of utmost importance in providing the basic
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the .tfanspmrt system of a cauntry' cannnt be dévelbped in an
optimal way. Duch regeargh_:requirés specialized trained manpower
of differenﬁ discipjinea. .The mmst-important'asbect of research
in transpart is. linked with  the .ﬂynamic. prmpertiesl‘of this
nec tor. The tfénsport _i55ue$@_aﬁd problems cbntingously.change
along with overall " socin-economic change and with the éxpaﬂsipn
of transport sector in itself. Thﬁsgmresearch in transport has to
be- Dréanized orea tantiﬁuaﬁs basis ;nd also brought té’a }evej
where its -quality éf reseafch .is mf'intarnatiénal ‘5tahdard5‘ta

aviid external dependence.

Establishment - of Natimnal_Transhart Rezearch Centre
(MTRC)Y  in . Palistan (1974) was & significant step in this

direction. Over a peringd of abput three decades it has  been

deveiaping'apprmﬁriate trained manpowef, which is one of the most’

dﬁfficult aspect as specialjzéd ménpmwer in transpoft iresearch?
has a very limited chaﬁ;@ of hﬁriéonta} and vertical mmvément in
Career makings. An ‘EHtEHSiVE research .pragrammé was also
jnitiated: in di%ferent fiselds ‘Df transpor t. However, -the
activities of the Centre could not ﬁe prap&r}y-recagﬁiged- and

appreciatﬁﬂ, "probably”, for the fD}meing two reasons s

(i)  I# could not be  properly understood that the
development of a research inafitﬁtian of this sort is a

very =low  process and  Tinancially unremunerative., It

therefore, requires coptinuous government supptr b
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fii} The potential benefits of research .which is almost
impossible to be quantified, are ﬁréstically unger

sestimated at different forums and levels.

HAS &  result of £h959 fwa Dmissiaﬁs 'the fegearch
aﬁtivitiea of {he' Centra'héve‘significantly declined he;aﬁse of
paucity_éf funds and }ack ot édministfétive support and
'aﬁprEcistiuﬁ besiﬂe% pooyr co-ordinations witﬁ the potential NEET S

ot the research studies done by the Centre.

e e e e s e i e
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