
The Time Cost DistanceModel



Transitcorridor performance

ÅTheobjectiveof the model is to proposea methodologyto
illustrate the costandtime componentsof door-to-door
movementby availableroutesandmodesaswell asto
illustrate the delaysat bordersor other inspectionpoints
up to the point of destinationwithin a transit transport
corridor.

ÅThecost/time methodologyhasbeenadaptedfrom
BeresfordandDubey(1990),asimprovedby Banomyong
(2000)andlater disseminatedby UN.

ÅThemodel includescostsandtime associatedwith
transportby anymodeandwith transfersbetweenmodes.
Themethodologyis basedon the premisethat the unit
costof transportvariesbetweenmodes



Four developmentalstages,

ÅStage1: Competitionbetweentwo modesof transport.

ÅStage2: a combinationof transportmodes, where the cost
of transportby combiningboth modesis lessexpensivethan
just road transportandslightlymore expensivethan rail
transport.

ÅStage3: Combinedtransport,road-rail-sea.

ÅStage4: Multimodal transport, from origin to destination



Stage1: Road versusrail alternative

Thedistanceandcost/time dataareplotted on the x-axisandy-axis,respectively.
Initially road transportmaybe cheaperthan rail transportovershorterdistances,
due to the initial costs(or time) requiredto transport the goodsto the railway
station. However,asthe distanceincreases,the two linescrossandbeyondthis
point, rail transporthasa lower per kilometrecostthan road transport,as
indicatedby the flatter slope.



Stage2: Combinedtransport, road-
rail

In the first part of the journey,it is cheaperto transport the goodsby roadrather than by rail.
However,if the distanceto be travelledis further than the break-evendistance,transportby
rail becomesmore economical.An intermodaltransfercanbe arrangedat the closestrail
freight terminalor inlandclearancedepot (ICD).Theverticalstep in figure3 representsthe
costs(or time) involvedwhengoodsare transshippedfrom road to rail at the rail freight
terminalor ICD.Thecostof rail transport, in reality,hasnot increasedbut the costof the
intermodaltransfer is reflectedin the combinedtransportcostfrom that point on.



Stage3: Combinedtransport, road-
rail-sea

Sincethe overwhelmingmajority of tradedgoodsare transportedby sea,the most likelydestinationfor the freight
in transit will be a seaport,wherethe goodswill be transferredonto seagoingvessels.Theadditionalcosts(or
time) incurredat the port are representedby the secondverticalstep.Thus,cumulativecostsfrom the origin to
the port are the sumof the costof rail transport to the ICDplusthe costof intermodaltransferat the ICDplusthe
costof rail transport from the ICDto the port plusthe handlingchargeat the port.



Stage4: Multimodal transport, from
originto destination

Thefinal stageshowsthat numerousmodesof transportmaybe involvedfor goods
to be moveddoor-to-door. At eachintermodaltransferpoint there will be a cost
(or time) increaserepresentedby a verticalstep. Shoulda bordercrossingoccur
alongthe route, the bordercrossingcharges(andtime spent)canbe represented
by anotherverticalshift upwardsin the costcurveat that point, whichcanthen be
cumulatedwith other costs.



SourceandUnits of Information

ÅSource:Thedatautilisedareobtainedduringinterviewswith
transit andtransport serviceproviders,tradersand
governmentalofficials.

ÅUnits: A unit of analysismustbe agreedupon. Datasuchascost
or quotesshouldconcernthe shipmentof one TEUon a freight-
all-kind basisor for a shipmentof a particularproduct.

Å Information needed:
ïOriginanddestinationof the cargo;
ïFullroute detailsincludingbordercrossingsandmodaltransfers;
ïMode of transport for eachleg;
ïDistancefor eachleg;
ïTransittime for eachleg(in hoursor days);and
ïCostor quotesfor eachleg.



Sampledata table

Leg Mode Distance

(km)

Cum.

distance

(km)

Cost

(US$)

Cum.

cost

(US$)

Transit

time

(hours)

Cum.

Time

(hours)

A to B Road 100 100 50 50 4 4

Border

Crossing

- - 100 150 6 10

B to C Road 70 170 30 180 3 13

Intermodal

transfer

- - 40 220 3 16

Cto D Rail 200 370 60 280 18 34

Port - - 20 300 6 40

D to E Sea 800 1 170 300 600 72 112

TOTAL 1 170 600 112



Samplegraph

Forcostsor quotes,the figureshowsthe relativecostof eachleg(or mode,whereapplicable),andthe approximate
proportion of non-transportcostsin relation to transportcosts.
A breakdownof costsat bordercrossingsor ports,canhighlightareasfor action.
Byplotting time againstdistance,the relativespeedof transit transport for eachleg(or mode)canbe compared,and
bottlenecksat transshipmentpointscanbe identified.
Asa rule of thumb, the higherthe verticalstepthe more likely that the bordercrossingor the nodallink is a
bottleneck.
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Dimensionsnot included

ÅIn addition to transportationtime andcosts,
tradersandtransit serviceoperatorsmust
alsotake into considerationthe reliability of
the transit corridor, in termsof:

ïAll yearconsistencyof transit times;
ïFrequencyandquality of services;
ïCompetitionbetweenserviceproviders
ïBalanceof freight volumes;(emptyreturns)
ïPredictabilityof costs;
ïInformalcontrolsandcheckpoints;
ïTransportsafetyandsecurity,etc.



Group Exercise

on the

Time/Cost-Distance

Methodology

- Basic Template Version -



Juba ςDjibouti  - realistic?
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Overview 
- Kampala - Mombasa - Shanghai



Where to get the data?

Road and Air

ÅTime and distance

Åhttps://www.google.com

ÅWaze app 

ÅAverage travel time and distance 
automatically calculated 

ÅCosts
Å Freight forwarder
ÅKenya International Freight and 

Warehousing Association ( KIFWA)

Sea

ÅTime and distance

Åhttps://sea-distances.org/

ÅAverage ship speed
ÅContainer ship 18 knots
Å Bulk carrier 14 knots

ÅCosts
Å https://worldfreightrates.com/freight
Å TEU ςValue $k

https://www.google.com/
https://www.google.com/
https://www.google.com/
https://sea-distances.org/
https://worldfreightrates.com/freight


-UNCTAD Project "Capacity Building in Trade and Transport Facilitation for Landlocked and Transit Developing Countries"

Questionnaire for Application of  Time/Cost-Distance Model

a   Date of questionnaire  completion:  b 16/02/2007

Route description: Transit  Transport  from Vientiane (Lao PDR) to Rotterdam  (Netherlands)  via Bangkok  Port Garment

c. Goods: 1 TEU

d. Quantity: not availabale  [Only applicable when road]  not availabale [Only applicable when road]  not available

e. Nationality of driver: not available

f. Country of vehicle  registration:  g

Effective  date of transport  start: h   Effective delivery date of goods:

i   Was the transport performed  under  an international   not available

transit  system (e.g. TIR, NCTS)?

e" and "Cost to Distance.")

Data table (Please fill in the highlighted  cells and scroll down to see how the data translates  into the graphs of "Time to Distanc

Distance  to   Duration  Costs while en Duration  of Description of actions taken (e.g. procedures,  formalities  applicable  to the Cumulative
Line Place of departure Mode of Place of next stop Costs at stop Cumulative

no. (place and country) transport
next stop    of travel route

(place and country)
Reason for stop stop

(in 
USD)        

section of the route). Please also provide a break-down  of costs as well as a  
distance (km)

time (in

(km) (in USD) break-down  of time used for individual  procedures  (e.g. customs, fueling). hours)

hrs   min hrs    min

Place of Departure (Pre- Break-down  of costs: $18 for customs papers,  $10.17 for uploading  Break-

1 Vientiane (Lao PDR) - 0 0 0 $0.00 Vientiane (Lao PDR) shipment 

formalities  and 24 0 $28.17 down of time: 17 hours for uploading,  3 hours waiting, 4 hours  customs 0 24.00
loading) procedures

At stop: clearance (1hr, no cost) , storage  and loading  (3 hrs, $140) during 25 25.50
2 Vientiane (Lao PDR) road 25 1     30 $112.68 Thanaleng  (Lao PDR)Intermediate Stop 4

0 $140.00        
travel:  $112.68 for operational  costs

25 29.50

Friendship  Bridge (Lao 25 29.50
3 Thanaleng  (Lao PDR) road 0 0 0 $0.00

PDR)
Exit 

Border Crossing 0 0 $0.00 customs and other  formalities
25 29.50

Friendship  Bridge (Lao gate fee ($ 20, 2 hrs wait period),  weight fee ($20, 1hr), unloading  plus transit 28 30.00
4

PDR)
road 3 0     30 $0.00 Nongkai  (Thailand) Entry Border  Crossing5 0
$85.00

entry document  ($45, 2 hrs)
28 35.00

658 54.00
5 Nongkai  (Thailand) road 630 19     0 $676.00         Bangkok  Port (Thailand) Intermediate Stop 24

0 $92.00 Unloading,/loading,  storage,  seal inspections,  clearances

658 78.00

Port of Singapore 2,198 174.00
6 Bangkok  Port (Thailand) ship 1,540 96     0 $230.00

(Singapore)
Intermediate Stop 24

0 $0.00 waiting  for transshipment, feeder  connection  (24 hrs)
2,198 198.00

Port of Singapore Rotterdam  Port 17,557 252.00
7

(Singapore)
ship 15,359 54     0 $1,602.00

(Netherlands)
Final  Destination 0 0

$0.00
17,557 252.00

Time Cost
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20,000 0 2,000 4,000 6,000 8,000 10,000 12,000

14,000 16,000 18,00

Distance (km ) Distance  (km)

$28.17

$140.85

$280.85

$280.85

$280.85

$280.85

$365.85

$1,041.85

$1,133.85

$1,363.85

$1,363.85

$2,965.85

$2,965.85

Cumulative costs

(in USD)

The questionnaire ïOne MS Excel worksheet, three parts 

0 20,000

Part
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Part I



Å Please fill out rows a to i with the information required:
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Row A. Please insert the date of questionnaire completion.

B. Please provide a description of the route (e.g. place of departure and 

destination).

C. Please choose the type of goods and indicate, whether it is only one type or 

different types of goods.

D. Please indicate the quantity and/or value of the goods transported.

E. [for road only] Please enter the nationality of the driver is important for road 

transport.

F. [for road only] Please enter country of vehicle registration.

G. Please provide the date when the goods are supposed to leave the place of 

departure. 

H. Please provide the date when the goods are supposed to arrive at their final 

destination.

I. Please indicate any international transit system which has been used for the 

chosen transport, if the transport is not an international system then please 

say so in your response.

How to fill out Part I of the questionnaire? 



How to fill out Part II of the questionnaire?ςI/ IV 
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Å Please fill out all of the highlighted cells in Part II of the questionnaire.

Å Please read each line from left to right. Each line captures one section 

of the journey (i.e. from one stop to another).

Å Please note that the cells circled contain drop-down menus, which you 

see when clicking on the cell. Please choose your answers from the 

drop-down menu.


