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Abstract

This paper presents empirical results framsurvey of determinants of mode choice for
freight in India. The Leeds Adaptive Statedkference software was used for the main
survey which was carried out in summer 1998w Delhi to Bombay corridor. The survey
results show that frequency of service is apdrtant attribute determining mode choice.
Valuation of reliability is generally lowerhan expected. Value of time is quite similar
across different product segments. Given prevattiogts, the results suggest that intermodal

services can be viable for high value and finished goods.

1. INTRODUCTION

In this paper, we present empirical resulsrirPhD research on determinants of mode choice

for freight services in India. It was requiredthin a modest budget, to evaluate the viability

of introducing regular domestic container tra@rvices between main centres. Currently,
intermodal services are at an early stagdeselopment in India and the volume of domestic
traffic being carried by these services is natyarge. Consequently, very little data was
available on this mode and hence it was not possible to use Revealed Preference (RP)
methods for this work. Instead it was dedd® use Stated Preference (SP) methods.

However, the likely attribute valuations be expected were not known and it was felt that



they might vary greatly over the range of traffiosbe surveyed. This led to the need to use

some sort of adaptive SP design.

The Leeds Adaptive Stated Preference (LAS®ffware was used for the survey. A full
description of the software working is @ehle in Fowkes and Shinghal (2001). Further
details of the survey are available in Shidgli®99). During the course of the research we
were not able to locate any literature pertainingde of Adaptive or any other sort of Stated
Preference methods in developioguntries.  This paper attempts to fill this gap and to
present these results to a wide audienceespublished valuations are scare anywhere and

virtually non-existent in developing countries.

In section2 we describe the survey design and execution. Se8tjmesents the details of
analysis of the survey data. Sectibrpresents the empirical results. Finally sectibn
presents our conclusions, on attribute vabretiby sector, including a judgement as to the

viability of a domestic intermodal service on the Delhi to Bombay route.

2. THE SURVEY

2.1 Thesurvey design

LASP is Adaptive SP data collection software, gesd to be used on a laptop computer. It
has been successfully used for freight studigéisinvGreat Britain (Fowkes, Nash & Tweddle,
1991), for Cross Channel studies (TweddFowkes & Nash, 1995, 1996; Fowkes &

Tweddle, 1997) and on the Continent (Bolis & Maggi 1998, 1999).

On the basis of the results of a pilot survéywas decided to go ahead with the use of LASP

with the following format:



1) Alternatives offered :
a) currently used road service
b) a new road service
c) intermodal container service

d) rail service (express service with wagoadoconsignments moving in trainloads

all the way from origin to destination)

(During the course of the survey some modifications were made to accommodate

firms presently using intermodal services. These are described in $4d}ion
2) Attributes to be used :
a) Cost (for door to door movement)

b) Door to Door Transit time (with incremenof one third of a working day i.e.:

morning delivery, afternoon delivery, evening delivery)

c) Reliability of service (defined as the pentage of consignments arriving within

scheduled time)
d) Frequency of Service (at three levels viz. daily, tri-weekly & weekly)

3) Presentation method: Windows based systeming on a laptop computer, presenting the
alternatives in form of four ‘cards’ on the sen, so that it is possible to shuffle the cards

and change the sequence in which the alternatives are viewed.



2.2 Simulation Testing

Simulations were carried out to ensure tlia@ problems associated with Adaptive SP
methods (Bradley & Daly, 1993) did not exist in this case. The recoverability of the assumed
attribute valuations was tested over a very walgge of values using simulated data, since
very little information was available about the sofrtattribute valuations that were likely to

be obtained. The range of attribute values tested was:

o Value of Door to Door Transit Time/QT) : 3% per day to 90% per day (the
higher value representing an exportdronmight be willing to pay almost double
the charges to save a day in order to catch a particular ship).

o Value of Reliability (VOR) : 0.2% to 10%per percentage point change in
reliability.

o Intermodal Container Service Alternativee8fic Constant (ASC — IM) : 20% to -
30%. The positive value was used to represent people actually preferring
Container service, all else being equal.

o Rail Alternative Specific Constant (ASC — Railp% to -40%. In this case, there
was thought to be almost no possibilityasfyone preferring the rail service due to
the extra handling involved.

o Discount required for tri-weekly service as compared to a daily service (F1): 5% to
20%

o Discount required for weekly service as congglto a daily service (F2): 10% to
40 %

Twenty one combinations of these values were tested, as listed in Table 1.



Table 1 : Attribute level combinations used in the simulation testing

Test ASC - IM | ASC- Rail F1 F2 VOT VOR
1 -10 -10 10 20 3 0.2
2 -10 -10 10 20 15 1
3 -10 -10 10 20 30 5
4 -10 -10 10 20 90 10
5 +20 -40 10 20 3 0.5
6 +20 -40 10 20 3 5
7 +20 -40 10 20 30 1
8 -30 -40 10 20 30 10
9 -30 -40 10 20 90 10
10 -30 -40 10 20 90 5
11 0 -20 5 10 15 2
12 0 -20 5 10 15 5
13 0 -20 5 10 15 10
14 -20 -40 10 20 90 10
15 -20 -40 10 20 30 5
16 -20 -40 10 20 90 5
17 -10 -20 10 20 3 0.2
18 -10 -20 10 20 3 5
19 +20 -30 20 40 30 5
20 -20 -20 10 10 30 5
21 0 30 20 40 90 10

In the final analysis of survey data sometloé values were found to lie outside the tested
range (most notably F1 & F2) and, consequertie simulations were repeated using the
actual estimated values to confirm that thgoathm was capable of recovering those values

correctly.

In addition to this, the effect of differenaethe rating behaviour between respondents (some
respondents may give very widely varying ratingsle others may give ratings in a narrow
range) was also simulated using an addai attribute (‘K’) where a low ‘K’ value
represented a narrow rating respondent arfiigh ‘K’ value represented a wide rating
respondent with an average rating respondenglepresented by ‘K’ = 100. Five different

values of K were tested for.



The results showed that the higherrors (between input value and recovered value) occurred
for very 'narrow’ rating respondents, e.g. thoseags rating close to 100. However, even in
these cases, the weighting function led to emedsicing to under 20%. Other than these, the
error levels were under 10% for most caseepkwhen the value of VOR was numerically
very much higher than the VOT. However, thigs not expected to lead to any problems as

we did not expect such a pattern in real life.

2.3 Survey Location

The Delhi - Bombay (North to West) corridor wsedected for the survey as this is one of the
most important freight corridors in the coyntr On this corridor the roads carry over 40
million tonnes of freight per annum with average length of haul of almost 1000 Km
(RITES 1996). In addition, this is also theost important route for export/import traffic,
much of which is already containerised. isThoute accounts for almost 40% of the total
volume of export/import traffic handled by ti@ontainer Corporation of India (CONCOR),
the sole intermodal service provider in Indidhe distance from Delhi to Bombay is almost
1500 Km by road with the entire route beinggraded to a 4 lane highway with double

carriageway.

The main survey was conducted in April - Wid998. The respondents were asked for data
on flows travelling on this route for distancegaper than 1000 Km, i.e. not necessarily from
Delhi to Bombay. In many cases, the trafireginated/terminated beyond these two cities.
In a handful of cases no flowsuld be identified on this route and similar alternative routes

were taken.



2.4 Composition of the survey

A total of 41 firms were contacted from which 32 successful interviews were obtained.

Of the 32 successful interviews, 7 pertairtedexport traffic (coded Al - A7) and 25 to
domestic traffic. In the case of Export® tbtommodities covered were Brass-ware, Rice and
Handicraft Items, which were some of the maogtortant exports (in volume terms) from this
area. Regarding domestic traffic, a studyried out in 1996 (RITES 1996) indicated that
some of the most important commodities nmgvion the Delhi - Bombay route were Rice,
Chemicals, Autoparts, Food Products and Eleatrand Electronic items. There was also a
lot of parcels and miscellaneous traffic,ndked by Freight Forwarders and Third Party
Transporters. Six companies were contadtethe Chemicals industry (coded C1 — C6),
five Electrical and Electronic equipment mdiacturers (D1 — D5), four Autoparts
manufacturers (E1 — E4), two Food Produoompanies (F1 and F2) and eight Freight
Forwarders and Third Party Road Transporters{H8). In terms of the characteristics of
the companies, the size varied from compaméhl a total turnover of about a quarter of
million pounds per annum to one with a turnover of over a billion pounds per annum. In
terms of the total volume of traffic of therapany, this varied from about 20 tonnes a month
to 20,000 tonnes a month. Brief details of thepanies and the selected flow are given in

the Appendix.

The current mode was Road for 30 firms antedimodal Container services for 2 firms.
Alternative ‘B’ was kept the same as the curnaaide in all the cases. Alternative ‘C’ was
taken as Intermodal Container service in 30 casekcontainerised lorries(i.e. lorries with

fully enclosed and lockable bodies) in thenegning 2 cases (where the current mode was



Intermodal Container service). Altetive ‘D’ was taken as rail in 20 cases and

containerised lorries/ISO containers on road ésrin 8 cases, Rail Parcel service in one case
and conventional (open top) road lorry inother case. In the remaining two cases
alternative ‘D’ was left blank as no suitable\see could be identified since the respondents

were not willing to consider the other alternatives irrespective of the discount offered.

3. DATA ANALYSIS

3.1 Individual Firm Models

The data was first modelled at the individual firm level using a logit model. The methodology
used was based on that presented in Fowkash and Tweddle (1991), and is discussed in
full in Fowkes and Shinghal (2001). Respondemdgings for alternatives were analysed
pairwise. Each set of 4 ratings/gs us 3 paired choices (Avs B, Avs C, Avs D). As such,
from an inteview with 9 LASP iterations, we @etimes 9 = 27 ‘observations’. For each pair
a pseudo-probability of choosing the first altgive was derived and converted into a ‘log-
odds’ value. Finally the log-odds were regged against the difference (between the two
alternatives) in terms of time, cost (as acpatage of cost by current mode), reliability,
together with dummy variables for two léseof frequency and two Alternative (Mode)
Specific Constants (for the options considei@deach interview — in most cases these were
Intermodal and Rail). A weighting was used. eToefficients so obtained were converted to
cost terms by dividing all the coefficientsy the coefficient of cost — the regression

coefficients and the valuations obtained for firm Al are giverainie 2below.



Table 2 : Individual firm regression model and valuations (Firm Al)

M Rail F1 F2 Cost Time Reliability
Dummy Dummy | Dummy Dummy Difference Difference | Difference

Regression
Coefficient -0.2236 -0.0825 | 0.3237 0.6166 -0.0179 -0.0545 0.0601
Monetary
Valuation
obtained 12.4797 4.6062 -18.0716 | -34.4211 1.0000 3.0429 -3.3532

Codes are defined in Table 4. Time difference i8 hour periods, so the valuation per day is
9.1% of the current cost.

For simplicity of representation in the resultd,figures have been taken as a percentage of
cost by the currently used mode (as shown laron 6 of the table in the Appendix) this was
achieved by defining our cost differee variable in percentage terms in the model set up. It
is permissible to do so here since a single rbagebeen taken with most flows in the range of
1200 - 1600 Km. In a case whererfwas a wide spectrum of distances, we would need to
take into account the fact that costs woukturally increase with distance but absolute
attribute valuations may not do so (a®ul be implied by taking fixed percentage
valuations). We investigated the relatioipsbetween absolute valuation and distance but

found that this offered no improvement in our case.

The individual firm results are given in Talde Column 1 gives the company code, columns

2 to 6 are the ASCs (where ‘RC/IM’ refersttee ASC for containerised lorry with respect to
intermodal container service, all other ASCs beirttp respect to Road Lorries, IM refers to
Intermodal Container Services and RC to road based container services). Columns 7 & 8 are
the frequency discounts where F1 representsveetkly service and F2 represents a weekly

service (both are in comparison to a daily sm) Columns 9 & 10 give the values of Time



(as a percentage of freight rate per day extra scheduled transit time) and Reliability (as a
percentage of freight rate per percent pahénge in reliability) respectively. Column 11
gives the Adjusted R Squared value for the regression. The ‘t’ values of the estimates are

given, in italics, below the estimates.
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Table 3 Results of Individual firm level analysis

Company Estimated % Valuations (‘t’ valuesei in italics) (codes as in Table 4) AdiR
Code RC/IM IM Rail Parcel RC F1 F2 Time[ Reliahilit

(1 (2 3 C)] ©)] (6) @ (8 )] (10 (11

Al 125 4.6 -18.1 -34.4 9.1 -34 0.73
2.8 1.4 -3.6 -6. 1 -2

A2 105 23.0 -26.2 0.0 14.2 -1.8 0.36

1.4 2.6 -1.8 1. -0

A3 12.0 7.9 -42.1 -125.8 6.5 -10.8 0.48
1.0 0.4 -2.8 -6. 0 -2

A4 275 32 -45.3 -84.9 9.7 -55 0.62
3.8 0.4 -4.4 -9. 1 -2

A5 -74 -50.5 -61.6 -231.6 39.9 -0.2 0.58
-0.9 -6.9 -7.8 -4. 5 -0

A6 57 -8.3 -48.8 -263.8 114 -11.3 0.77
0.9 -1.4 -7.¥ -5. 2 -7

A7 7.6 -19.0 -63.4 9.3 -1.8 0.86
2.4 -4.4 -12. 3] -2

B1 -9.5 -61.3 28.0 23 15 -04 0.43
-0.9 -7.4 15 0. 0 -0

B2 -5.8 -12.4 16 -31.9 6.5 -20 0.58
-0.9 -2.( 0.1 -3. 0 -0

B3 0.3 -17.5 -21.7 -88.5 35 -36 0.65
0.1 -3.4 -3.5 -11) 0 -4

B4 -16.1 -15.2 -38.8 -51.6 17.2 -15 0.66
-3.7] -3.4 -7.9 -8. 4 -

B5 -10.7 -25.0 -27.2 -65.0 13.9 -0.7 0.77
-3.2] -7.2 -4.1 -14, 3 -q

B6 -2.8 -41.1 -21.3 -62.8 284 -4.2 0.44
-0.3 -5.7 -2.8 -6. 3 -2

B7 -11 -34.3 134 -18.3 195 24 0.41
-0.2) -3.4 1.1 -1. 2 0

B8 238 -29.4 -18.7 -84.9 79 -14 0.66
0.4 -4.1 2.5 -6. 1 -0

C1 -2.9 -26.1 -7.3 -24 10.3 -0.6 054
-0.5 -3.6 -0.Y -0. 1 -0

Cc2 -34 -17.6 -22.4 -95.0 222 0.7 0.45
-0.3 -2.( -1.5 -6. 1 0

C3 6.5 -425 -14.4 -18.3 132 -4.3 0.41
0.8 -6.9 -1.6 -1. 1 -2

C4 15.3 -28.3 -155 -56.8 15.0 -3.0 0.63
3.1 -4.9 -2.¥ -7. 3 -2

C5 -2.8 -39 -2.9 -19.8 5.8 -0.7 0.75
-0.7 -0.7 -0.4 -3. 1 -0

C6 -7.9 -32.1 -15.7 -16.7 16.6 -15 054
-1.3 -6.( -2.2 -2. 3 -1y

D1 -0.6 -4.0 -59.0 -1245 9.1 -6.4 0.80
-0.1 -0.4 -5.2 -7. 1 -2

D2 334 =775 -31.2 -87.3 11.8 21 054
2.5 -5.6 -1.2 -4. 1 0

D3 -6.2 -11.4 23 54 75 -15 0.53
-1.0 -2.] 0.2 0. 1 -0

D4 -14.6 -14.6 -16.5 -44.6 32 -1.3 0.81
-6.4 -6.4 -2.9 -13] 1 -1

D5 0.0 -4.6 -24 -32.6 14.6 13 0.85
0.0 -1.9 -0.Y -9. 4 1

El 6.6 -31.3 -37 -29.0 10.7 -24 054
1.0 -5.( -0.5 -2. 1 -

E2 26.5 6.2 -17.2 -46.9 14.3 -4.1 0.69
6.5 1.3 -2.1 -8. 2 -2

E3 -12.0 -12.0 -0.6 0.1 11.8 -1.7 0.73
-2.8 -2.9 -0.1 0. 2 -1y

E4 -22 -37.9 324 -266.4 49 -10.1 0.76
-0.14 -2.] 0.9 -2. 0 -1

F1 251 -31.6 -4.6 -1.6 -4.1 0.44
3.4 -2.( -0. -0. -2

F2 12.6 -16.4 04 -6.3 7.2 -0.7 0.76
2.9 -4.] 0.1 -1. 1 -0
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The interpretation of the entries in Table 3 canllbstrated as follows. Firstly, the entries in
columns 2 to 6 represent Alternative (Mode)e8fic Constants. For example, looking at
column 3, Firm A2, an Exporter, is willing to pay an additional 23% (all else equal) to have
the option of using an intermodal alternative (IMhirm B4, in contrast, would require a 16%
reduction in cost to compensate for having tise an intermodal system (all else equal).
Columns 7 and 8 show the cost reductions s&a® to compensate for moving from a daily

to a tri-weekly (F1) or weeklyF2) service. The positive entries are irrational, but are never
statistically significant. Values greater thanhundred indicate that the respondent would
practically never use the service. Coluf@Bnshows the percentage of the freight rate
equivalent to a one day change in the journewtitum; eg Firm C4 is willing to pay 15% to
save one day, or would need to receive a t&@étiction if the journey time was extended by
one day. Column 10 shows the percentage of the freight rate that is equivalent to a one
percentage point change in the percentafjeon-time arrivals, which we refer to as
Reliability. For example, firm B2, which happens to initially have only 70% on-time arrivals
(as shown in the Appendix), would be willinggay an extra 20% on the freight rate if 80%

on-time arrivals could be achieved.

3.2 Aggregated Sector Models
The individual level models were then aggregl by sector (see Table 4) using weighted
means of the individual attribute valuations witkights set as inverse of the variance of the

individual estimates.
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Table 4: Percentage Valuations by Sector
(‘" values shown in brackets)

ASCs Frequency |VOT |VOR
Sector No of Discounts
firms RC/IM| IM Rail |Parce| RC F1 F2
I
Exporters 7 |Estimatq 10.5 | 10.1| -25.4 4.6 -30.2 -59.7 115 -3.6
't 1.4 4.9 -5.4 1.4 -11)7 -1712 4.1 -4
F. Forwarders 8 |Estimatg -7.6 | -24.9 -23.7] -56. 13b -1J6
Transporters 't -3.9 -12.5 -8.8 -2113 6|4 -7
Chemicals 6 |Estimatg 1.3 | -30.9 -3.9 -12.8 -26.9| 12.7| -2.0
't' 0.5 -10.9 -0.7 -3 -8l1 53 -30
Electrical/ 5 |Estimatd -7.3 | -15.5 -4.6 -8.6| -386 8.3 -0M4
Electronic$ 't -4.5 -7.5 -1.8 -3.8  -16/8 40 -47
Autoparts 4 |Estimatg 76 | -37.9|-31.3| -4.2 40| -21.% 125 -28B
't 2.8 -2.1 -5.( -1.8 -1 -5|9 39 32
Food 2 |Estimatg 159| -16.4 -3.1 -6.4 4.9 -1
't 4.23 -4.1 0.6 -1 1o -17

All valuations are shown as a percentage of the current cost (or ‘freight rate’)

VOT: Value of a Time Reduction of one day

VOR: Value of a Reliability Reduction of one percent less on-time arrivals

F1: Discount required for tri-weekly service as compared to a daily service

F2: Discount required for weekly service as compared to a daily service

RC/IM: ASC for containerised road services with respect to Intermodal services

IM: ASC for Intermodal services with respectdmnventional road services (i.e. open 2 axle
lorries)

Rail: ASC for rail services with respect to conventional road services

Parcel: ASC for rail parcel services with respect to conventional road services

RC: ASC for containerised road services with respect to conventional road services

All the aggregate results have correct signs even though we had some wrong signs in the case
of the frequency discounts and the VOR estimatdbe individual firm models. For Food
Products manufacturers we have some low ‘tuga which appear to be caused by the fact

that we have data only for two firms in this sector.
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4. Analysis Results

4.1 Intermodal Service Alternative Specific Constant

For Export traffic the Intermodal Service ASC16% (favourable), ie Exporters would be
willing to pay 10% more than they are currenggying for their road service. This is
understandable as the cargo is to be ultimatalyadched overseas in containers and it makes
sense to load it into containers from the factorglits In the case of the Freight Forwarders
the ASC is -8% (adverse) as these firmssehdo ultimately collect and deliver the
consignments to their own clients and for tteason have their own lorries and labour. In
addition to this, they are working in a highly competitive market and need to be sure of the
service they are providing and dot like to have the consignments going out of their direct
control. The Chemicals firms appear to bdifferent to intermodal service, as compared to
road. The Electrical and Electronics firms haveASC of -7% (adverse) In this case, the
sample is not very homogenous with bothvlgalue products (Cables) and high value
products (Electronics & Home Appliances). thins sector the low value product firms appear

to have an adverse view whereas the high value product firms show mixed responses. In the
case of the Autoparts sector, we have an ASC%f(favourable). This is due to the high
value and damageable nature of the prtgluc The Food product manufacturers show a
strong liking for intermodal services (ASC 15.9&vourable) due to the damageable nature

of the cargo.

4.2 Rail Alternative Specific Constant
For using rail, all the firms have adverse ASCs ranging from about -15% for the Electrical &
Electronics products manufacturers to -38% far Autoparts manufacturers. In the case of

the Autoparts manufacturers, the high ASC is wuine high value and damageable nature of

14



the products, whereas for the Electrical and Ebaits industry the overall value is not very
high because of the effect ofettow values for the cable manufacturers. For Export traffic,
most of the firms were not willing to consider this mode at all. Freight Forwarders and the
Chemicals manufacturers are in the intermedigange due to the wide variety of the

commodities involved.

4.3 Discountsfor Tri-weekly Services

In the case of the Export traffic the (weightesierage discount required for using tri-weekly
services is 30%. This is due to the fact tinat cargo is usually dispatched just in time to
catch a ship and the Exporters do not like teehanother variable in the service (matching
the day of service with the day sdiling of the ship). For Freight Forwarders, also, the value
is quite high at 23%, since this would mean tiat freight forwarder would need to collect
the cargo from his clients and store in his omarehouse while waiting for the service. For
the Chemicals industry, the discounts requirednateso high, at 12%, due to the fact that
they have lower frequency of deliveries to geographically distributed firms and they also have
sufficient storage space. For the Electrevadl Electronics industry, we have quite a low
aggregate required discount of 8%, hoerexthe values for the high value product
manufacturers are quite high ahdge for the low value products are low. This is as would
be expected, since the high value product manufaicst would like to keep their inventories
low. The Autoparts industry and the Food prdduanufacturers appear to be indifferent to
this degree of reduced frequency. This is tlmethe very low frequency of dispatches
involved. In the case of Autoparts, the dispats could be as low as 1 or 2 lorry loads a

month and for Food products, the flows consdewere low value bulk flows to regional

15



distribution centres. In both these cases, theement could be scheduled to match the days

of service.

4.4 Discountsfor Weekly Services

Weekly services are viewed very adverselyahyost all the sectors with the Exporters and
the Freight Forwarders requiring discounts ohadt 60% for utilising these services. For
the Electrical and Electronics sector the aggredigure is 38% but the individual figures for
the high value product manufacturers are much higteor the Chemicals and Autoparts the
required discounts are only 27% and 21% retbpalg, due to the very low frequency of
dispatches involved in these cases. @hkimate for Food product manufacturers is again

low.

4.5 Value of Door to Door Transit Time (VOT)

The VOT is not significant for Food product maacturers, which could again be due to our
small sample size for this sector. Out of diieer 5 sectors, the VOT is 8% per day in one
case (Electrical and Electronics - with higgdue products having a VOT above this figure
and the lower value products having a VOT bethig) and about 12% per day in the other 4

sectors.

4.6 Valueof Reliability (VOR)

The VOR is the highest for the Exporters3a6% per percentage point change in on-time
arrivals. This appears to be due to their need to ensure that the consignment arrives at the
port in time for the ship. They would not like despatch very early either, as they do not

like to have the consignments waiting at the port for long. The VOR for the Autoparts

manufacturers is the next highest at 2.8% and ith also related to the nature of the

16



manufacturing system in the industry where sdiimas attempt to work on a Just-in-Time
basis. In fact, one of the Autoparts magacturers was having to arrange for warehousing
facility at the destination, at his own cost,meet requirement of Just-In-Time deliveries for

an auto manufacturer. For Freight Forkeas and the Chemicals industry, the VOR was
1.6% and 2% respectively, and for the other twotars the estimates were not significant.
The overall low values of reliability for most sectors appears to be a reflection of the existing

poor level of reliability in the Indian transport industry in general.

5. CONCLUSIONS

This paper presents empirical results fromadaptive SP survey of freight mode choice in
India. The survey covered 32 firms from 6felient product sectorsTo the best of our
knowledge, this is the first time that attributaluations for India or any other developing

country have been presented publicly.

Sensible looking models have been obtainedis &lso demonstrates the effectiveness of
Adaptive SP methods with small samples andiémeloping countries with vastly different
transport service characteristics as well assseconomic conditions compared to what these

methods were originally developed to handle.

In our survey all six sectors indicate a dislike for Through Rail services and require
discounts between 15% to 30% of current trartspost for using rail even if it was able to
match the road service quality. As far aetmodal Container services are concerned, some
sectors (Exports, Electrical/Electronic produetsd Food products manufacturers) have
shown a preference for these services whereasthiees have shown a dislike for it, with the

sector values ranging between 16% (favounablie current transport cost for the Food

17



products sector, to -8% (unfavourable) tbe Freight Forwarders. The frequency of
service appears to be an important factomiode choice, especially for the manufactured
goods sectors, with tri-weekly services beaugeptable to some sectors but weekly services
not acceptable for most sectors. The valusabieduled journey time appears to be quite
similar in percentage terms with most sectors requiring a discount of about 12% of current
cost, per day, for a slower service. As expecthe reliability of transit times appears to be
very important for Exporters and also importémt the Autoparts sector due to the effect it

can have on the production process.

Taken with the analysis of cost data not présgtinere, these results would appear to suggest
that intermodal services can be viable mdli& for high value and finished goods, but these
would need high frequency, rdile and fast services. On the other hand, it should be

possible for rail to serve the bulk goods sectors.
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APPENDIX

In order to maintain confidentiality, the companies are identified by company codes (column
1) and some of the data has been rounded off. Column 2 gives the approximate monthly
transport requirements of the companies. lu@as 3 through 11 give details of the specific

flow selected for the exercise and the current nafdeansport being used for this flow. In
particular, Column 9 gives the time taken bg firesent mode (in days) and column 10 gives

the reliability of the current mode (taken as fercentage of consignments arriving within
time in the previous three months). The last column indicates whether the respondent had

any previous experience of container or rail based services.
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Summary of firms interviewed and selected flows

Firm Total Details of Selected Flow
Traffic Distance Tons/| Freight Produc Vol. Transit | Reliab.[ Current Used
Ton/Mth Commaodity (Km) [ Month Rate| Value |Constrail Time (%) Main Rail/
(Elton) | (Elton) ned (Days) Mode | Container
@) 2 3) 4 5) (6) @) 8 ©) (10) (11) (12)
Exporters
Al 300 |Brass-ware 170( 24( 43 1,300 Y| 4 90 Road Y|
A2 65 | Carpets 1600 65 40 1,900 Y 8 9(0Containe Y
A3 600 | Carpets/Yarn 160( 210 29 1,900 N 5 9b Road Y|
A4 300 | Homé~urnishings 1600 300 40 2,000 Y 5 9( Road Y
A5 6000 | Rice 1000{ 3009 7 600 N 5 85 Road Y
A6 1500 | Rice 1600| 1309 9 600 N 4 80 Road Y
A7 800 |Yarn 1500 10 33 2,000 Y 5 80 Road Y
Freight Forwarders & Transporters
B1 | 15000] Indl. Intermediate 2200 350 2] 600 Y 1 95 Rdad Y
B2 5700 | Indl. Intermediate 3000 90( 24 900 N 9 70 Rqgad Y
B3 2500 | Indl. Intermediate 1500 1300 13 500 N 5 90 Raad Y
B4 5000 | Indl. Intermediate 3000 22% 31 8 N 1 9B Rdad Y|
B5 2200 | Mixed 1500 1100 14 1,900 N 4 9( Road N
B6 1500 | Mixed 1500 700 14 700 Y 5 95 Rogd N
B7 1600 | Mixed 1500 550 11 1,300 N 5 9( Road N
B8 1800 | Autoparts 1500 250 29 4,300 Y| 5 90 Ropd N
Chemicals
Cl 3500 | Chemicals 180( 45( 21 150 N 8 8b Ragad Y|
Cc2 1700 | Chemicals 175( 10( 25 500 N 6 95 Ragad Y|
C3 3200 | Chemicals 220( 28( 4(Q 1,4P0 N g 85 Rqgad Y
C4 3500 | Petro. Products 1600 400 17 700 Y i 80 Road N
C5 1300 | Chemicals 155( 20( 26 500 Y 96 Road Y|
C6 | 20000| Chemicals 650 1500 7 1,1p0 N K 90 Rqgad N
Electrical & Electronics
D1 1500 | Home Appliances 1500 250 29 4,300 b 95 Road NI
D2 350 | Home Electronics 1250 80 571 7,1p0 ) 1 g0 Rqgad N
D3 160 | Cables 150(0 15 18 800 Y 5 100 Road Y
D4 80 [Cables 1250 60 23 1,900 N 9 80 Road N
D5 200 | MiscEquipment 1500 15 19 2,90D Y 5 9@ Road N
Autoparts
E1l 600 | Autoparts 1550 15 34 1,400 Y 7 90 Road Y
E2 700 | Autoparts 1700 30 57 3,100 Y 5 90 Road Y
E3 300 | Autoparts 120(Q 10 37 3,400 Y| 6 1700 Ropd Y
E4 5500 | Autoparts 155( 2000 59 2,700 Y| 4 90 Road Y|
Food
F1 6000 | Foogbroducts 1200 700 17 1,600 Y 5 10{Containef Y
F2 6000 | Soy®il 1250 | 2000 16 300 N 7 90 Road Y
asf/rep/2001/lasp3c
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