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However, in case of both the firms covered, the flows were bulk movements to central
warehouses, so factors like frequency and transit time did not have that much

importance. This may not necessarily be the case with non-bulk flows.

9.3 A Summary of the Results

From the foregoing discussion it appears that intermodal services, based on the use of
high speed wagons, can be very profitable on fully allocated basis (besides for the
exports cargo) for high value commodities like electronics items, auto parts, food
products and chemical products even if they are run twice/thrice a week. Viable tri-
weekly services can also be run using the conventional (BFK) wagons for these sectors

though they would have to be priced at lower levels, still covering fully allocated costs.

This also opens up the possibility of price differentiation as it should be possible to have
a higher priced and faster service based on the use of the high speed wagons and a
slower (and cheaper) service based on the use of BFK wagons. It should then be
possible to use the differentiation to maximise utilisation of stock (by using the
containers booked on the slower service to ensure full loads and timely movement on
the faster services) and profits (by having a higher price for firms willing to pay the

same and a lower price for firms not willing to pay the higher price)

Rail services could be viable for the freight forwarders, chemicals manufacturers and
manufacturers of low value electrical products like cables etc. but would need to be

priced on a marginal cost basis and run 2 or 3 days a week.

9.4 Some Route Specific Factors

On the specific route under consideration, there is also some amount of empty running
of containers in the Bombay to Delhi direction (about one train a day though it is
decreasing). At the same time, in case of road traffic (CES 1993) the main direction of
movement is Bombay to Delhi for the greater part of the year and correspondingly the
road freight rates are higher in this direction. In case the empty running is utilised by
offering discounted rates, in the long run this could change the balance of flow thus
causing the road rates to go down in the Bombay - Delhi directions with a corresponding

increase in the Delhi - Bombay direction (as we have seen this market is operating very
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close to cost and needs to recover round trip costs). This in turn could make the

container services from Delhi to Bombay more competitive.

9.5 Comparison of Rail freight rates with the costs of road and rail movements

We have attempted to compare the existing rail freight rates (as of April 1998) with the
costs of rail movement and the Vehicle Operating Costs (VOC) for road movement
(April 1998) as worked out earlier in chapter 8. The freight rate structure, existing on
IR, has already been described in Chapter 2.

In Figure 9.17, we have shown the freight rates for distances of 10(;, 500, 1000, 1500,
2000, 2500, 3000 Km for class 100 and class 300. These have also been converted to
door to door rates by adding Rupees 4000 at either end for the additional handling and
road collection & delivery. To avoid confusion we will subsequently refer to the Class
100 Door to Door rates as ‘Cl-100-DD’ and the Class 100 terminal to terminal rates (i.e.
rail portion only) as ‘CI-100-TT’ and similarly for class 300 as ‘Cl-300-DD’ and ‘Cl-
300-TT’ respectively. These rates are compared with the costs of rail haul, on LRMC
basis as well as fully distributed basis (a wagon utilisation of 200 Km/day - is taken as
the worst case scenario and higher utilisation would only bring rail costs lower). From
this figure we can see that CI-100-TT rates are almost same as the road costs for
distances upto 1500 Km. However the CI-100-DD rates are initially higher than the

road cost and break-even with road costs at about 2200 Km.

Figure 9.17: Rail and Road Freight Rates and Costs
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In case of class 300 the rates are much higher than road costs for all distances. It also
needs to be noted here that we have not considered the cost of damage/loss, due to the
additional handling, into our calculations (though the cost of the additional operations is
included). The cost of this damage is usually covered by insurance but even then it

entails an inconvenience which is not quantified.

If we compare the rail costs (fully allocated) with the rail freight rates we find that the
fully distributed cost is higher than the CI-100-TT rate but lower than the Cl-100-DD
rate for distances below 500 Km. For distances above 500 Km the fully distributed cost

1s lower than CI-100-TT rates as well.

Table 9.2: Classification of Commodities

Commodity Classification Equivalent Class
(loadability adjusted)

Chemicals 90-110 90-110

Electrical Appliances 240 100

Auto Parts 240 100

Freight Forwarders 150

Table 9.2 shows the classification, for charging of rail freight, of some of the
commodities studied by us. If we take the loadability factor and consider the equivalent
freight rate, it appears that most of these commodities are charged above the fully

allocated costs.

In case of availability of rolling stock and track capacity, we would have a case for
pricing to cover fully allocated costs or even marginal cost basis for commodities like
chemicals and freight forwarder’s traffic, for greater utilisation of capacity and
generation of incremental profit. However in a situation of capacity shortage, the best

policy would be to only cater to the most profitable traffic.

9.6 The Demand Forecast

The costing is based on the assumption that sufficient demand is available to justify
running of tri-weekly or even daily services. ~ The net carrying capacity of a full
container train would be about 700 to 1500 Tonnes depending on the nature of the load.
Taking an average figure of 1000 tonnes per train load, the total volume of traffic
required in each directions, for running a tri-weekly service would be about 155,000

tonnes and for running a daily service, about 365,000 tonnes.
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RFFC 1993 have projected traffic from Delhi to Bombay to be between 1 to 2 million
tonnes per annum and between 2 to 4 million tonnes in the reverse direction for the year
2000-2001, with over half of this being of containerisable nature (see Chapter 6).
RITES 1996 estimated total traffic on the corridor to be 44 million tonnes (in 1996-97)
with an average length of haul of 1000 Km (RITES 1996). The vast difference between
the two sets of figures is probably due to the first set of figures covering only traffic
originating/terminating within the cities themselves and the second set taking into
account all traffic originating/terminating further North of Delhi or South of Bombay
and travelling on this route. Both Delhi and Bombay are surrounded by important
industrial belts as such we could easily take double of the RFFC 1993 estimates for
traffic originating/terminating within 50 Km of either city. The actual hinterland of a
intermodal terminal is likely to be much large but we are, at the moment, looking at the
simplest case only. Doubling the RFFC 1993 estimates, we have a total of about 9
million tonnes of freight per annum in both directions originating/terminating within 50
Km of Delhi and Bombay. = RFFC 1993 has estimated that over half of all traffic
travelling on this route is containerisable and this would give us a figure of almost 4.5
million tonnes of containerisable traffic available. The quantum of traffic required for
full utilisation of a tri-weekly service would be about 310,000 tonnes and for a daily
service about 730,000 tonnes (total for both directions). As such less than 10% of the

available freight would need to be captured to establish a regular tri-weekly service.
The suggested method of obtaining actual forecasts would be as follows:-
1) Obtain sectorwise details of the flows available (from surveys of road traffic).

2) Carry out a similar survey, for a representative sample of firms for the sector under

considerations.

3) Use the survey data to obtain a similar demand model as derived in section 7.8, for

the sector under consideration

4) Establish a logit curve representing the mode choice probability for the sector, using

the attribute levels and the corresponding ratings given by the respondents, for each

iteration in the survey.



183

5) Calculate the difference in generalised costs, between the services under

consideration.

6) The probability on the logit curve corresponding to this difference in generalised

costs represents the percentage of the total volume that is likely to be captured in the

long run.

9.7 The Build Up of Demand

It needs to be remembered, however, that the demand forecasts so obtained would
actually represent a steady state condition, which is not likely to be achieved from day
one. The actual build up of demand will itself depend on the level of services provided

as well as the advertising effort made.

In fact the build up of demand for new services and the provision of adequate services
form a self full-filling prophecy to some extent. Swanson et.al. (1997) have pointed out
that “Transport mode choice models assume that consumers have full information about
all the alternatives available to them and use all this information to make a rational
choice. They are unable to say anything about how long it will take for this state of
affairs to arrive.” Swanson et.al. (1997) have also presented a simulation model for
forecasting demand for build up for the Eurostar services, though, for reasons of
commercial confidentiality details are not given by them. More detailed discussions of
factors affecting demand build up and the methodology for modelling the same, are
available in marketing literature (Keaveny 1995, Urban et.al. 1993 and Midgley 1977).
It is not possible to go into the details of modelling build up of demand in the scope of

this work, however, this would be an important area for further research.

9.8 Conclusion

In this chapter, we have studied the comparative costs of movement by rail, road and
intermodal services. We have found that, on cost basis alone, both rail and intermodal
services become competitive for distances between 500 to 1000 Km as compared to
road, even on fully allocated basis. However when we take the service quality into
consideration (in the form of generalised costs) the picture changes quite dramatically.
Rail service, which previously appeared most viable, now becomes the least viable in

many sectors and break-even below 1500 Km against road, only in very few of the
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situations examined by us. Intermodal services still stay very competitive due to the
better perception of the service offered and breakeven below 1500 Km against road, in a
large number of the situations. They become even more profitable if we consider the
use of, the newly introduced, high-speed wagons which result in faster door to door
times than the current road services and in such situations the breakeven comes to
between 500 to 1500 Km. We find that highly profitable intermodal services can be
operated, besides the international traffic, for the high value cargo like Electrical &
Electronic appliances, Autoparts, certain Chemicals etc. It is possible to run profitable
services, even based on the use of conventional (BFK) flat wagons, but with lower

prices though still covering fully allocated costs.

In both the cases, it is possible to have services running 2 to 3 times a week, to start
with, and then go on to daily services which can be really profitable. This also gives
rise to the possibility of price & service differentiation. The existing level of road traffic
would appear to justify the running of regular frequency intermodal door to door
services.  However, the build up of demand can take some time and would be
dependent on the frequency of services offered and the methods employed for

promotion of the services.

On comparing rail freight rates, with the costs, we find that in case of many of the
commodities considered, the freight rates (after taking the loadability factor into
account) are above the fully allocated levels. Our findings indicate that for sectors like
Electrical & Electronic appliances, there is very little possibility of attracting traffic to
rail. However for sectors like Chemicals and Freight Forwarder traffic, if service levels
(frequency & time) can be improved to match those for road services, or prices reduced
to fully allocated cost or marginal cost levels, there is a possibility of running viable
services.  Here the question would essentially boil down to whether capacity is

available to warrant running of such services.
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Chapter 10: CONCLUSIONS AND RECOMMENDATIONS

We have successfully used adaptive SP methods for the modelling of demand for frei ght
services in India. We have developed a cost model for costing of rail, road and
intermodal services. We have then developed a methodology combining the cost model
with the demand model for identifying the segments for which intermodal services can

be viable and the price and service levels required for running viable services for these

segments.

In this chapter we sum up the findings of our work. In section 10.1 we look at the
demand model - the theoretical findings as well as the empirical findings. In section
10.2 we discuss the cost model developed and in section 10.3 we discuss the viability of
the services on the basis of the combined model. In section 10.4 we discuss the policy
implication of our findings for Indian Railways and CONCOR and finally in section

10.5 we look at the requirements for further work.

10.1 The Demand Model

In this section we will look at the theoretical findings and empirical results of our

demand modelling work.

10.1.1 Theoretical Issues

10.1.1.1 Experimental Design
We have used a laptop computer based Adaptive SP design due to non availability of
RP data as well as any previous work on the attribute valuations we could expect to find

in the different sectors being covered by us.

We have carried out a pilot survey in India. We have successfully modified the Leeds
Adaptive Stated Preference (LASP) software and developed a suitable Windows based
design, for our main survey, on the basis of the results of the pilot survey. We have

tested the design for recoverability of underlying values.

10.1.1.2 Analysis Issues

We have studied three main issues as regards the analysis: -
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1) The advantage of using individual level models and aggregating the same using

2)

3)

weighted averages as opposed to the use of models based on pooled data. 1In case of
the use of pooled data. We have examined the alternative approaches based on
regression models using OLS, WLS and RCM models on survey data as well as
simulated data. As expected, the OLS and WLS approaches yielded much poorer

results than the RCM model using pooled data and the aggregated individual firm

models.

We have found that the individual firm model approach is more robust and gives
consistently better results than the Random Components Model using pooled data,
in the presence of rating behaviour and some amount of randomness in ratings (as
expected in a real life situation). The weighting scheme used for the aggregating
the individual firm models appears to make a significant contribution to the

superiority of the individual firm model approach.

As an additional benefit, this approach permits estimation of models using virtually
any statistical software such as SPSS or SAS. The RCM regression model was only

available in the Limdep 7.0 econometric software.

The next issue explored, was the format for conversion of rating data into pair-wise
choice probabilities. In this case, we examined various forms of exploding the data
such as explosion into three pairs, six pairs and twelve pairs. We found that, in our
design, the explosion into three pairs gives the best results in terms of recoverability
of values for simulated data and the stability of results for survey data. This also
eliminates the problem of adjusting the ‘t’ values to reflect the fact that we have only

three degrees of freedom available.

The final issue explored was the actual weights to be used for the WLS regression to
obtain the maximum information from our rating data. We are, finally, using a
weighting function which gives maximum weight to ratings near 100, as our
experiment is designed to compare the alternative modes with the base mode which
is rated as 100. In this case, the respondents are likely to put greater thought in
giving ratings close to 100 (say 105 as compared to 110), as compared to ratings
away from 100 (say 15 as compared to 25 where both are basically not acceptable or

200 as compared to 205 where both are highly preferred). This weighting function
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gave good recoverability of values for simulated data and stability of results for

survey data.

10.1.2 Empirical Analysis Results

We appear to have derived fairly sensible results from our demand model. We have

aggregated these for each sector, however there is a significant level of variation within

the sectors themselves and that needs to be kept in mind while making any forecasts

based on these results. The results for each sector are discussed below.

1)

2)

In case of the Exports sector, the ASC (Intermodal Services) ranges between
Rupees 1000 to 5000 (favourable) for all firms contacted except one who had a
negative ASC of Rupees 800 (this was a firm exporting rice in break bulk). The
aggregate estimate for the whole group was Rupees 1450. This reflected the
fact that the firms were finally shipping the cargo in containers and hence would
prefer to despatch in containers from the factory itself. The ASC for road based
container services was also favourable but smaller (aggregate Rupees 1000 for 3
firms). Rail services were viewed very adversely with most of the firms even

refusing to consider them at all.

Lower frequency services were also not liked with tri-weekly services requiring
discounts ranging between Rupees 3000 to 9000 (aggregate Rupees 5200) and
weekly services requiring discounts ranging between Rupees 8,000 to 42,000
(the upper figure representing firms who were not willing to use the service at

all) with aggregate Rupees 11,400.

This sector also had some of the highest values of time (ranging from Rupees
1000 to 4000 per day (aggregate Rupees 2000)) and reliability (ranging from O to
Rupees 1500 per percent change in reliability (aggregate Rupees 5700)).

The Freight Forwarders, who consolidate a lot of the piecemeal and parcels
traffic, do not appear to see much advantage of Intermodal services with ASC
ranging from O to Rupees 3200 (adverse) with aggregate Rupees 700. This
appears to reflect the fact that their cargo has low loadability (being volume
constrained) and also they would still need to utilise own lorries for door to door

delivery & collection of the individual parcels. They have an adverse perception
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of rail with ASC ranging from Rupees 1900 to 8000 (adverse, aggregate Rupees

2650) as they were handling third party cargo in a very competitive market.

Low frequency services were also viewed adversely with tri-weekly services
requiring discounts ranging from Rupees 1800 to 7500 (aggregate Rupees 2300)
and weekly services requiring discounts ranging from Rupees 1500 to 7500
(aggregate Rupees 5800).  This appeared to reflect the need to store the

collected material in their own warehouses, while waiting for the service.

The Chemical manufacturers appeared to be indifferent between intermodal
services and road services with ASC(IM) ranging between Rupees 300 adverse
to 3000 favourable (aggregate not different from 0). This could be due to the
fact that these were low value bulk products where intermodal services did not
hold any great attractions. They were, however, averse to rail with ASC(Rail)
ranging between Rupees 2900 to 8300 (aggregate Rupees 3800). This appeared
to reflect the poor perception of the rail mode, since the products appear to be

well suited to rail movement.

This sector was less averse to lower frequency services, than the previous
sectors, with frequency discounts varying between Rupees 300 to 4000
(aggregate Rupees 1500) for tri-weekly and Rupees 300 to 16000 (aggregate
Rupees 2800) for weekly services.  This could reflect the fact that these are
intermediate products going into inventory for production. The frequency of
despatches is not very high and it is possible to program for a poorer frequency

of service.

In case of the Electrical & Electronics products manufacturers, the companies
manufacturing high value consumer electronic & electrical appliances preferred
intermodal services (aggregate ASC of Rupees 765) and were strongly averse to
rail services (aggregate ASC of Rupees 12400). On the other hand, the
companies manufacturing low value products like cables, which were not prone
to damage, did not see any advantage in the use of intermodal services
(aggregate ASC of Rupees 1800 adverse). They also did not like rail service but

were not so strongly averse (aggregate ASC of Rupees 1800).
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In case of low frequency services also the high value product firms required
higher discounts at Rupees 6400 and 14000 respectively for tri-weekly and
weekly services as compared to the corresponding figures of Rupees 1600 and
5700 for the cable manufacturers. Similarly, the values of time and reliability
respectively were also two and three times higher for the high value product
firms as compared to the cable manufacturers. These results reflect the fact that
the manufacturers of high value products required much higher quality of service

than the low value products.

5) In case of the Autoparts industry, we find some preference for intermodal
services as compared to road services with a favourable ASC (Intermodal) of
Rupees 780 and a strong aversion to rail services with an ASC(Rail) of Rupees
6200. They were somewhat indifferent to tri-weekly services (requiring a
discount of only Rupees 440) but did not like weekly services (discount required
Rupees 2600). The value of time and reliability were not very high in this case.
All this appears to reflect on the fact that some of the components are
damageable and of high value and that they are going into inventory for

production.

6) In case of the Food Products manufacturers, we find that both favour intermodal
services (ASC(Intermodal) of Rupees 2700 & 2200) and against rail services
(ASC(Rail) of Rupees 2800 for one and the other refused to even consider a rail

service).

10.2 The Cost Model

We have developed door to door costing models for rail wagon services, intermodal
services as well as road transport services. In case of the costing for haulage by rail
wagons as well as for the rail haul element of the intermodal cost, the cost data available
from Indian Railways was not suitable for the current work, as it was based on a fully
allocated cost system with system wide average costs.  This would not reflect the
causality of the costs. We have studied the accounting approach followed by British
Rail as well as some of the econometric and engineering models from the American
railroads. We have also studied the UIC model for ‘costing of movement in

transcontainers’ and the ESCAP model for ‘point to point costing’ of freight traffic.
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The ESCAP model was found to have been developed in a similar context, for
developing country railways, which need to operate in a commercial environment but
have traditional fully allocated costing systems, using system wide average cost data. It
combines the system wide average cost data with operational performance measures to
appropriately reflect the effect of change in operational factors. We have adapted this
model for use here and have estimated the cost of movement of rail wagon loads as well

as rail haulage of containers with this.

The costs are estimated under two main heads - Long Range Marginal Costs (LRMC)
and Fully Allocated Costs. The LRMC includes the cost of crew, fuel, maintenance of
rolling stock, variable costs of track & signalling infrastructure maintenance and wagon
and loco capital costs. The fully allocated costs include, in addition to the LRMC, the
cost of terminal handling and marshalling facilities (which are put into place for the size
of the terminal and are unlikely to vary with the introduction of this traffic, which is
likely to be only a small part of the total traffic handled by the terminal), fixed element

of infrastructure maintenance, train signalling staff and the general overheads of IR.

The LRMC represents the level of costs that any service must recover and the fully
allocated costs represent the level of costs that the organisation as a whole must recover.
We have tested the sensitivity of the model to assumptions regarding the operational
efficiency and evaluated the effect of slower transit times as well as some empty running
of wagons. We find that, in case of the rail wagon movement, if the transit time was to
double it would result in a 11% increase in the fully allocated cost and a 13 % increase
in the LRMC. We have also tested the sensitivity to financing costs and found that a
20% change in the interest rate (i.e. a 2 percent point change) results in a 2% change in
the fully allocated costs and a 3% change in the LRMC. Finally, we have evaluated the
effect on costs, of the use of the newly acquired high-speed wagons. It was found that
the effect of the increased capital cost was made up for by the gain due to faster

turnaround. The demand side aspects of the faster service are discussed separately.

In case of intermodal traffic, we have also taken the cost of handling of containers at the
terminals as well as the collection and delivery by road. It appears that the terminal
handling, collection and delivery costs, for distances of 30 km at either end, constitute

more than half of the marginal cost and more than a third of the fully allocated cost of
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door to door movement over a distance of 1500 Km. As such, any improvement in the
drayage operation could have a very significant effect in the overall competitiveness of
the service. The main problem here is that at present a tractor-trailer unit is only able to
perform one collection or delivery operation in a day even on such short distances

(primarily due to restrictions on daytime entry into city areas).

In case of rail wagon movement, the collection and delivery charges at either end come
to about a third of fully allocated and 45% of the marginal cost of door to door haulage

by rail.

The vehicle operating costs, for road transport, have been obtained during the survey
and have also been estimated from an Indian statistical cost model. Comparison of
these costs, with the round trip revenues indicates that the road transport industry is
operating on a very competitive basis and there is, at best, a very narrow margin
between the costs and revenues. The prices are quoted taking the availability of traffic
in the return direction into account. In case of movement, to areas where return traffic
is not likely to be available, the cost of moving to the nearest point where return traffic

can normally be picked up, is also taken into account.

We find that, on cost basis, door to door intermodal as well as rail services are very
competitive compared to road services. Rail services break even for distances less than
500 km on LRMC basis and less than 800 Km, on fully allocated basis, for both weight
& volume constrained commodities. In case of intermodal services, the break-even
distance, on marginal cost basis, for weight constrained commodities, is about 500 Km
and for volume constrained commodities at about 800 Km. On the fully allocated basis

the corresponding figures are 800 Km and 1500 km.

10.3 The Combined Model

When we look at the generalised costs, taking into account the attribute valuations, we
find that rail services can only be viable for some of the sectors considered like Freight
Forwarders, Chemicals industry and low value Electrical products such as cables etc.
Even here, these services would need to run at least thrice a week and preferably daily.
The former would need to be priced on marginal cost basis and the latter can be priced

to cover fully allocated costs as well.
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Intermodal services can be highly competitive, besides the international traffic, for high
value and damage prone commodities like Electronics & Electrical equipment,
Autoparts, Food products, Chemicals etc. Faster services (than present road services)
using the new wagons can be profitable, after covering fully allocated costs, even if
offered 2-3 days a week. In case of use of older flat wagons, it is still possible to run
services matching the current road times, on a profitable basis though at a lower price.
This gives rise to the possibility of differentiating services on the basis of transit time
and obtaining maximum utilisation of the wagon fleet and of catering to different

segments of the market with different service and price requirements.

10.4 Policy Implications

1) We find that highly profitable intermodal services can be operated for this route of
1500-Km length, for high value and damageable cargo such as electrical &

electronic products, Autoparts and certain chemicals.

2) The larger firms have a poorer perception of road traffic, than smaller firms, and are
more in favour of door to door intermodal services. They are, therefore, more likely

to take up the use of these services, than smaller firms.

3) The finding regarding the level of collection/delivery charges, as compared to the
cost of haulage of containers on the main leg of the journey, seems to indicate that
this is an area to concentrate on. If we look at the current pattern of domestic
traffic, the phenomenon of terminal to terminal movement by containers and local
collection and delivery by lorry, is caused by the cost of door delivery/collection of
containers being higher than the cost of the additional unloading + loading as well as
road movement by lorry.  This could also be partially attributed to CONCOR
having rates for collection and delivery, which include a profit element for
CONCOR. It appears that this policy needs to be looked at closely to ensure that

the policy is performing as it is designed to.

4) The policy of replacement of rail speed link services by intermodal services, as
attempted by IR, suffers from having the disadvantages of container use (poor
volume to weight capacity ratio as compared to rail as well as road). At the same

time, door to door movement does not offer any advantages to the freight forwarders
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who are aggregating smalls traffic, since they have to establish their own

infrastructure for collection and delivery of individual consignments in any case.

The comparison of the costs of rail transport with the existing rates and
classification, for the sectors being considered, appears to indicate that currently rail
freight services are being priced above the fully distributed cost levels. These
services can only be competitive at better service levels or alternately pricing has to
be done on marginal cost basis. This implies that careful thought needs to go into
deciding if capacity is available to carry this traffic or if additional capacity could be

profitably installed for higher projected volumes based on lower prices.

10.5 Further Work

1) It would also be useful to carry out a similar survey using a different route to
evaluate the effect of route specific factors and permit wider application of the
model. This becomes important as some of the interviewees also indicated that
their choice/preference might change if the route was different in terms of the
characteristics of the road and the greater proneness of certain routes to theft and

pilferage.

2) We also need to cover a range of distances to get a relationship between distance

and the model parameters.

3) For the purpose of our exercise, the respondents were asked to consider similar
variations in transit time for each of the alternatives. In real life, however, there
is considerable variation between the modes. A consignment sent by road is
unlikely to be late by more than 2-3 days. However in case of rail, a consignment
which gets delayed could even be delayed by weeks in case a wagon becomes

defective enroute or is mis-despatched.

In our survey, reliability has been defined as the percentage of consignments
reaching late and we have assumed that a 5 percent point drop in the reliability
will effectively result in an increase of 1 day in average transit time. It would
however, be useful to examine the effect of the difference in the actual (or

perception of actual) distribution of ‘lateness’ by different modes on the mode

choice.
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4) After carrying out the survey, it was realised that there are some commodities
having a significant quantities of traffic moving by all the three modes considered
(road, container, wagon) such as cement and fertilisers. These however, are on
different routes from the one taken for the present exercise. Even though most of
this movement is not door to door but is from factory sidings to freight terminals
and as such is actually wagon load traffic, it could still be useful to study these
sectors as it may be possible to obtain mixed SP-RP models for these segments

which could perhaps be used to validate the model developed here.

5) During the course of the interviews, it was found that some firms were utilising
more than one mode of transport due to reasons not covered in the present

research. Some of these were :-

Risk Spreading Behaviour: some firms with large volumes of cargo were using
more than one mode to ensure that the operations did not suffer on account of
seasonal shortages of lorries or rail wagons. This was true of a Zinc
manufacturing firm which was located away from the main transport centres and
hence faced a shortage of lorries. They were using container services even
though these services were taking longer time and were costlier (20 to 30 %) as
well. Loss/damages were also not a major concern as the cargo was fully insured
against losses and not a damageable item. They faced seasonal shortages where

the lorry rates would become prohibitive if they had no other mode available.

Another factor was the presence of unions of lorry operators in some areas. In
these cases the unions tried to force the firms to use lorries operated by their own
members and not outside lorries. In cases where the firm had its own siding, it
was able to escape from this by sending material by rail/container. In another
case the firm was using the union lorries for the short haul of about 250-Km to the
Delhi container depot and then stuffing into containers at the depot for further

dispatch.

It would, therefore, be useful to understand how the risk spreading aspect and the
other aspects like lorry unions change the decisions that would have been made in

the absence of such factors.
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6) The existing costing system of IR is not designed for supporting commercial
decision making and there is a need to look at possibilities of modifying this
system to be able to calculate the marginal costs of specific traffics. Since this is
based on system wide average costs, it does not take any account of the volume of
traffic on a particular route. Consequently, this is reflected in our calculations as

well. It would be useful to study the effect of volume of traffic on the costs.

7) The model used by us, does not take into consideration the process of ‘build-up’
of demand. Therefore, we can only say that a service appears viable and forecast
that it will be taken up in the long run. However, we do not say anything about
how the demand will build up over time. It would be important to attempt to
model the pattern of build up and the effect of the service levels and the promotion

methods on the same.

10.6 Summing Up

To sum up: -

1) Our research has proved the feasibility of using Adaptive Stated Preference methods

for modelling demand for transport services in a developing country like India.

2) We find that the use of individual firm models, aggregated using weighted averages,
provides more robust results than analysis of pooled data using Random Components

Model.

3) Factors like frequency of service, transit time and previous experience/impressions of
rail based services play a vital role in determining mode choice. The reliability of

transit time does not appear to be so important, within the range used for the survey.

4) We find that it is possible to run profitable door to door intermodal services for many

of the sectors covered.

5) There seems to be a case for price and service quality differentiation for improved

utilisation and overall profitability of services.

6) Emphasis needs to be placed on improving the efficiency of the drayage operation for

improving the viability of intermodal services.
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7) Rail services would not be viable at all for most sectors and need to be of improved
quality (than at present) and priced lower (than at present) to be viable for other

segments where they can still yield a contribution after covering marginal costs.



197
Bibliography

Abdelwahab W. M. (1998). Elasticities Of Mode Choice Probabilities And Market
Elasticities Of Demand: Evidence From A Simultaneous Mode Choice/shipment Size

Freight Transport Model, Transportation Research - E, 34(4), pp 257-266

Allen W.B. (1977). The Demand For Freight Transportation: A Micro Approach,
Transportation Research - B, 11B, pp 9-14

Allen W.B., Mahmoud M.M & McNeil D. (1985). The Importance Of Time In Transit
And Reliability Of Transit Time For Shippers, Receivers And Carriers, Transportation
Research B, 19B, pp 447-456

Ampt E., Bradley M. & Jones P.(1987). Development Of An Interactive, Computer
Assisted Stated Preference Technique To Study Bus Passenger Preferences, paper

prepared for the Transportation Research Board, January 1987

Ampt E. & Bonsall P. (1997). Current Issues In Travel & Transport Demand Surveys,
PTRC 25th meeting Proceedings of Seminar F vol. 2, pp 23-35

Ampt E., Swanson J. & Pearmain D. (1995). Stated Preference: Too Much Deference,
Proceedings of the PTRC 23rd SAM - Seminar E, pp 73-87

Axhausen K.W., Koll H. & Bader M. (1998). Experiments With SP And CA
Approaches To Mode Choice, PTRC Proceedings of the 26th SAM Seminar D, pp 41-
55

Bates J. (1988). Econometric Issues In Stated Preference Analysis, Journal of Transport

Economics and Policy, January 1988, pp 59-69

Bates J. (1998). Reflections On Stated Preference: Theory And Practice, Chapter 6,
Travel Behaviour Research - Updating The State Of Play, eds. Ortuzar J.D., Hensher
D.A. & Jara-Diaz, Elsevier, Oxford



198

Bates J. & Terzis G.(1992). Surveys Involving Adaptive Stated Preference Techniques,

Chapter, Survey And Statistical Computing , eds. Westlake A et. al., Elsevier Science
Publishers B.V.

Bates J. & Terzis G (1997). Stated Preference And The "Ecological Fallacy", PTRC
Proceedings of the 25th Seminar - E

Beesley M.J., Kettle P.B. (1986). Devising Business Strategy For Railways,
Transportation, 13(1), pp 53-83

Bhat C. (1997). Recent Methodological Advances Relevant To Activity And Travel
Behaviour Analysis, 8th International Conference on Travel Behaviour Research

(resource paper)

Bradley M (1988). Realism And Adaptation In Designing Hypothetical Travel Choice
Concepts, Journal of Transport Economics and Policy, January 1988, pp 121-137

Bradiey M., Ben-Akiva M. & Bolduc D. (1992). Estimation Of Travel Choice Models
With Randomly Distributed Values Of Time, Proceedings of PTRC 20th SAM seminar
E, pp 291-302

Bradley M. & Daly A (1993). New Analysis Issues In Stated Preference Research,
Proceedings of the PTRC 21st SAM Seminar - D, pp 75-89

Bradley M. & Daly A. (1994). Use Of Logit Scaling Approach To Test For Rank Order
And Fatigue Effects In SP Data, Transportation, 21(3), pp 167-184

Bradley M., Grosvenor T. & Bouma A (1988). An Application Of Computer Based
Stated Preference To Study Mode-switching In The Netherlands, Proceedings of the
PTRC 16th SAM Seminar - D, pp 307-319

Bradley M.A. & Kroes E.P. (1990). Forecasting Issues In Stated Preference Survey
Research, Selected Readings in Transport Methodology (Proceedings of International

Conference on Survey Methods in Transportation), pp 89-108

BRB(1978). Measuring Cost And Profitability In British Rail, British Railway Board



199

Brownstone D. & Train K.E. (1999). Forecasting New Product Penetration With
Flexible Substitution Patterns, Journal of Econometrics, 89, pp 109-129

Button K.J.(1993). Transport Economics, 2nd edition, Edward Elgar Publishing Ltd,
Aldershot - England

CRRI (1982): Road User Cost Study in India - Final Report, Central Road Research Institute-
New Delhi

CONCOR (1998): Annual Report 1997-1998, Container Corporation of India Ltd., New
Delhi, 1998

Crawford K.A.J (1992). Introduction Of Road Cabotage In The European Community,
Proceedings of PTRC 20th SAM Seminar - A, pp 153-162

Daly A.J. (1997). Choice Models : What Next, Seminar given at the Institute for
Transport Studies-Leeds, November 1997.

Daly A. & Rohr C (1998). Forecasting Demand For New Travel Alternatives,
Proceedings of the PTRC 26th SAM

Daughety A.F., Turnquist M.A. & Griesbach S.L. (1983). Estimating Origin-
Destination Specific Railroad Marginal Operating Cost Functions, Transportation

Research -A, 17TA(6), pp 451-463

Davis, Stacy C. (1998): Transportation Energy Data Book: Edition 18: Oak Ridge
National Laboratory, US Department of Energy, September 1998.

De Jong G (1996). Freight And Coach Vot Studies, PTRC VOT Seminar

De Jong G.C., Ettema D., Gunn H., Cheung F. & Kleijn H. (1993). Preparatory
Research Into Updating Values Of Travel Time In The Netherlands, World Conference

on Transport Research

De Jong G. C., Gommers M.A. & Klooster J.P.G.N. (1992). Time Valuation In Freight
Transport: Methods And Results, Proceedings of the PTRC 20th SAM Seminar - D



200

De Rus G. & Nash C.A.(1997). Recent Developments In Transport Economics, Ashgate
Publishing Ltd, UK

Dodgson J.S. (1984). Railway Costs And Closures, Journal of Transport Economics
and Policy, 18, pp 219-235

Dodgson J.8.(1985). A Survey Of Recent Developments In The Measurement Of Rail
Total Factor Productivity, Chapter 2, International Railway Economics, eds.Button

K.J.& Pitfield D.E, Gower

Dunne J.P. (1985). Dis-aggregate Mode Choice Models And The Aggregation Issue:
Some Empirical Results, Transportation Research - A, 19(4), pp 315-324

ECMT(1984). The Cost Of Combined Transport, European Conference of Ministers of
Transport, Report of the 64th Round Table on Transport Economics, Paris, January
1984

ECMT(1985). Foreseeable Cost Trends In Different Modes Of Freight Transport,
European Conference of Ministers of Transport, Report of the 70th Round Table, Paris,
January 1985

ESCAP(1997): Point to point Rail Traffic Costing Model - User’s Manual, Economic
And Social Commission For Asia And The Pacific, New York, 1997

El-Mahdi R.M(1995). Investment Appraisal Methods For The Egyptian National
Railways, Institute for Transport Studies-Leeds, PhD thesis, February 1995

Filipini M. & Maggi R. (1992). The Cost Structure Of The Swiss Private Railways,
International Journal of Transport Economics, 19(3), pp 307-327

Fowkes A S (1991). Recent Developments In Stated Preference Techniques In Transport
Research, Proceedings of PTRC 21st SAM -Seminar G, pp 251-263

Fowkes A.S.(1992). How Reliable Is Stated Preference, Institute for Transport Studies-
Leeds, WP 377, September 1992

Fowkes A S(1998a). The Development Of Stated Preference Techniques In Transport
Planning, Institute for Transport Studies-Leeds, Working Paper no 479, November 1998



201

Fowkes A.S. (1998b). A four Choice SP design, Unpublished note, J anuary 1998

Fowkes A.S. & Nash C.A.(1991). The Aggregate Approach, Chapter 3, Analysing
Demand For Rail Travel, eds. Fowkes A.S.& Nash C.A., Avebury, Aldershot - England

Fowkes A.S., Nash C.A., Toner J.P. & Tweddle G.(1993). Dis-aggregated Approaches

To Freight Analysis: A Feasibility Study, Institute for Transport Studies-Leeds, WP-399,
June 1993

Fowkes A.S., Nash C.A. & Tweddle G.(1989). New Intermodal Freight Technology And
Cost Comparisons, Institute for Transport Studies-Leeds WP 285, December 1989

Fowkes A.S., Nash C.A. & Tweddle G.(1989). In What Circumstances Are Intermodal
Systems Competitive, Institute for Transport Studies-Leeds, WP-286, November 1989

Fowkes A.S., Nash C.A. & Tweddle G. (1991). Investigating The Market For
Intermodal Freight Technologies, Transportation Research- A, 25A(4), pp 161-172

Fowkes A.S. & Shinghal N. (1999), Use of Adaptive SP For Modelling Demand For
Freight Services in a Developing Country, Unpublished paper.

Fowkes A.S. & Toner J.P. (1998). Freight Mode/ Route Choice Modelling With Limited
Data, PTRC 26th SAM proceedings of seminar E (vol. 2), pp 147-164

Fowkes A.S. & Tweddle G (1988). A Computer Guided Stated Preference Experiment
For Freight Mode Choice, Proceedings of PTRC 16th SAM, pp 295-305

Fowkes A.S. & Tweddle G (1997). Validation Of Stated Preference Forecasting: A Case
Study Involving Anglo - Continental Freight, PTRC Proceedings of the 25th SAM
Seminar F (pt 1])

Fowkes A.S. & Wardman M (1988). Design Of Stated Preference Travel Choice
Experiments - With Special Reference To Interpersonal Taste Variations, Journal of

Transport Economics and Policy, January 1988, pp 27-44

Fowkes A.S. & Wardman M.(1991). Dis-aggregate Methods, Chapter 4, Analysing
Demand For Rail Travel, Eds. Fowkes A.S.& Nash C.A., Avebury



202

Fowkes A. S., Wardman M. & Holden D. (1993). Non-orthogonal Stated Preference
Design, PTRC Proceedings of 21st SAM - Seminar D, pp 90-97

Friedstrom L. & Madslien A.(1998). Own Account Or Hire Freight: A Stated Preference

Analysis, Chapter 8, Travel Behaviour Research - Updating The State Of Play, eds.
Ortuzar J.D., Hensher D.A., Jara-Diaz, Elsevier, Oxford

Friedlaender, A.F. & Spady R. (1980): A Derived Demand Function For Freight
Transportation. Review Of Economics And Statistics Vol 63, page 246-255

Goodwin P.B. (1992). A Review Of New Demand Elasticities With Special Reference
To Short And Long Run Effects Of Price Changes, Journal of Transport Economics and
Policy, 26(2), pp 155-169

Green P.E. & Srinivasan V. (1978). Conjoint Analysis In Consumer Research: Issues

And Outlook, Journal of Consumer Research, 5, pp 103-123

Green P.E. & Srinivasan V. (1990). Conjoint Analysis In Marketing: New
Developments With Implications For Research And Practice, Journal of Marketing, pp
3-19

Heaver T.D. (1997). The Restructuring Of Inter-city Railway Freight Services In
Canada, IATSS Research, 21(1), pp 24-32

Hensher D. (1994). Stated Preference Analysis Of Travel Choices: The State Of The
Practice, Transportation, 21, pp 107-132

Hensher D.A., \Barnard P.O. & Troung T P (1988). The Role Of Stated Preference
Methods In Studies Of Travel Choice, Journal of Transport Economics and Policy,
January 1988, pp 45-58

Hine J.1..(1991). Pakistan Road Freight Industry: The Productivity And Time Use Of
Commercial Vehicles, TRRL Overseas unit report - 333, UK, 1991

Hine J.L. & Chilver A.S.(1991). Pakistan Road Freight Industry: An Overview, TRRL
Overseas Unit Report No314, UK, 1991



203

Hine J.L. & Chilver A.S.(1994). Pakistan Road Freight Industry: An Analysis Of
Tariffs, Revenues And Costs, TRRL Project Report 94 ODA R5593, UK, 1994

Hine J.L. & Rizet C. (1993). A Comparison Of The Costs And Productivity Of Road
Freight Transport In Africa And Pakistan, Transport Reviews, 13(2), pp 151-165

Holden D., Fowkes A.S. & Wardman M. (1992). Automated Stated Preference
Designs, Proceedings of the PTRC 20th SAM Seminar - D

Hurley W. (1995). A Note On The Efficiency Of Quantity Forcing Freight Rates,
International Journal Of Transport Economics, 22(2), pp 143-150

IRC(1993): Manual on Economic Evaluation of Highway Projects in India. Indian
Roads Congress, New Delhi, November 1993.

IRU (1993). Social Benefits Of Long Distance Road Transport Of Goods, Report
Prepared for the IRU-Geneva, April 1993

IWW Karlsruhe (1994): External Effects of Transport, project for UIC Paris, final
report , November 1994.

Jeffs V.P. & Hills P.J. (1990). Determinants Of Modal Choice In Freight Transport - A
Case Study, Transportation, 17, pp 29-47

Johansson P. & Nilsson J.E. (1998). An Economic Analysis Of Track Maintenance

Costs, 8th World Conference on Transport Research

Jones P. & Polak J. (1990). Collecting Complex Household Travel Data By Computer,
Selected Readings in Transport Methodology (Proceedings of International Conference

on Survey Methods in Transportation), pp 283-306

Joy S. (1971). Pricing And Investment In Railway Freight Services, Journal of
Transport Economics and Policy, 5(2), pp 231-246

Joy S. (1989). Railway Costs And Planning, Journal of Transport Economics and
Policy, 23(2), pp 45-54



204

Kadiyali L. R. (1992) : Study for Updating Road User Cost Data: Report Prepared for

the Ministry of Surface Transport, Government of India, New Delhi & Asian

Development Bank.

Keaveny S.M. (1995). Customer Switching Behaviour In Service Industries: As
Exploratory Study, Journal of Marketing, 59, pp 7-82

Kim K.S.(1998). A Behavioural Approach To Freight Transport Modal Choice,
Institute for Transport Studies-Leeds, PhD thesis, September 1998

Kocur G., Adler T., Hyman W. & Aunet B.(1982). Guide To Forecasting Travel
Demand With Direct Utility Assessment, US department of transportation /| NTIS
UMTA-NH-11-0001-82-1, February1982

Kroes Eric P. & Sheldon Robert J. (1988). Stated Preference Methods - An Introduction,
Journal of Transport Economics and Policy, January 1988, pp 11-25

Louviere J. J. (1988). Conjoint Analysis Modelling Of Stated Preferences, Journal of
Transport Economics and Policy, pp 93-119

MOR (1998): Status Paper on Indian Railways: Some Issues and Options, Ministry of
Railways, Government of India, New Delhi, 27th May 1998.

MOST (1987): Estimation of Total Transport-Freight and Passenger in India for the
year 2000 AD. Ministry of Surface Transport, Government of India, New Delhi, 1987

MOST (1991): Development of a Long Term Plan for Expressways in India, ADB
aided study, Ministry of Surface Transport, Government of India, New Delhi, 1991

Majumdar J.(1985). The Economics Of Railway Traction, Gower, England

Mcfadden D. & Train K. (1997). Mixed MNL Models For Discrete Response, Papet

presented at the University of Paris

McGeehan H. (1993). Railway Costs And Productivity Growth: The Case Of The
Republic Of Ireland 1973-1983, Journal of Transport Economics and Policy, 27(1), pr
19-32



205

Midgley D.F.(1977). Predicting Product Performance, Chapter 9, Innovation And New
Product Marketing, Croom Helm

MOR (1997). Annual Statistical Statements 1996-97, Ministry of Railways, Government
of India, New Delhi, October 1997

MOR (1998). Summany of End Results, Freight Services Unit Costs 1996-97, Ministry
of Railways, Government of India, New Delhi, 1998 (Confidential)

Morikawa T. (1989). Incorporating Stated Preference Data in Travel Demand Analysis,
PhD Thesis. Massachusetts Institute of Technology 1989.

Morikawa T. (1994). Correcting State Dependence And Serial Correlation In The RP/SP
Combined Estimation Method, Transportation, 21(3), pp 153-165

Morlok E.K., Hallowell S.F., Spasovic L.N. & Sammon J.P. (1990). Studies in
Intermodal Freight Transport Service Planning (Volume I), Mid-Atlantic Universities

Transportation Center, Pennsylvania State University, Philadelphia, July 1990

Nash C.A.(1982). Costs And Costing In Public Transport, Chapter 3, Economics Of

Public Transport, Longman

Nash C.A. (1985). Paying Subsidy To British Rail: How To Get Value For Money,
Transport UK 1985: an Economic and Social Policy Audit, pp 113-119

Nelson P. S. & Towriss J. G.(1995). Stated Preference Techniques And The
Representation Of Attributes, Proceedings of the PTRC 23rd SAM Seminar - E, pp 61-
70

NERA, MVA, ITS, STM(1997). The Potential For Rail Freight, NERA, September
1997, UK

Nierat P. (1997). Market Area Of Rail- Truck Terminals: Pertinence Of The Spatial
Theory, Transportation Research-A, 31A(2), pp 109-127

Nozick LK. & Morlok E.K. (1997). A Model For Medium Term Operations Planning
In An Intermodal Rail - Truck Service, Transportation Research-A, 31(2), pp 91-107



206

NTPC(1980), Report of The National Transport Policy Committee , Planning

Commission, Government of India, New Delhi, 1980

Ogden K.W.(1985). The Consistent Treatment Of Rail And Road Freight Costs In

Australia, Chapter 6, International Railway Economics, eds. Button K.J. & Pitfield D.E,
Gower, England

Ortuzar J D (1996). Stated Preference Data Collection: From Design To

Implementation, Second International Conference on Surveys & Statistical Computing,

Imperial College London.

Ortuzar J.D. & Garrido R. (1991). Rank, Rate Or Choice? An Evaluation Of SP
Methods In Santiago, Proceedings of PTRC 19th SAM Seminar - G, pp 301-313

Ortuzar J. D. & Garrido R.A. (1994a). A Practical Assessment Of Stated Preference
Methods, Transportation, 21, pp 289-305

Ortuzar J. D. & Garrido R.A. (1994b). On The Semantic Scale Problem In SP Rating
Experiments, Transportation, 21(3), pp 185 - 201

Ortuzar J.D. & Palma A. (1988). Stated Preference In Refrigerated And Frozen Cargo
Exports, Proceedings of the PIRC 16th SAM Seminar - D, pp 267-276

Ortuzar J.D. & Willumsen L.G.(1994). Modelling Transport, 2nd edn., Wiley, UK

Oum T.H. (1979). A Cross Sectional Study Of Freight Transport Demand And Rail -
Truck Competition In Canada, Bell Journal of Economics, 10(2), pp 463-481

Oum T.H. (1989). Alternative Demand Models And Their Elasticity Estimates, Journal
of transport Economics and Policy, 23(2), pp 163-187

Ouwersloot H. & Rietveld P. (1996). Stated Choice Experiments With Repeated
Observations, Journal of Transport Economics and Policy, 30(2), pp 203-212

PC (1988): Perspective Planning for Transport Development - Report of the Steering

Committee, Planning Commission, Government of India, New Delhi, August 1988



207

PC (1997). Ninth Five Year Plan (1997 - 2002) Documents, Planning Commission,
Government of India, New Delhi, 1997

Polak J., Jones P., Stokes G., Payne G. & Strachan J. (1989). Computer Based Personal

Interviews: A Practical Tool For Complex Travel Surveys, Proceedings of the PTRC
17th SAM Seminar-C, pp 141-155

Ratcliffe B. (1982): Economy & Efficiency in Road Transport Operations, Kogan Page,
London, 1982.

Resor R.R (1994), Issues In Rail Passenger Service Costing And Operations,
Proceedings of the TRF 36™ Annual Meeting, Florida, 1994 vol2, pp 575-593

Resor R.R & Smith M.E. (1993). Track Maintenance Costs And Economies Of Density:
An Analysis Of The Speed Factored Gross Tonnage Model, Journal of the
Transportation Research Forum, 33(1), pp 24-41

Revelt D. & Train K. (1997). Mixed Logit With Repeated Choices: Household’s
Choices Of Appliance Efficiency Level, Review of Economics and Statistics, July 1997

RFFC (1993). Integrated Rail Road Transport system For the Movement of Long
Distance Freight, Draft final report to the Railway Fares and Freights Committee,

Ministry of Railways, Government of India, New Delhi, April 1993

REFC (1993). Report Of The Railway Fares And Freights Committee : (Volume )

Ministry of Railways, Government of India, New Delhi, December 1993

RITES (1979). All India Traffic Survey 1978-79, Rail India Techno-Economic Services
Ltd. New Delhi

RITES (1987), Total System Study, Report on Commodity Flows: Railways, Highways
and Coastal Shipping, Rail India Techno-Economic Services Ltd. New Delhi

RITES (1996): Study on the Decline in Railway'’s Share in Total Land Traffic, Rail

India Techno-Economic Services, New Delhi, December 1996

RTEC (1980), Report of the Indian Rail Tariff Enquiry Committee , Ministry of
Railways, Government of India, New Delhi, April 1980



208

Sheffi Y., Eskandri B. & Koutsopoulos H.N. (1988). Transportation Mode Choice
Based On Total Logistic Cost, Journal of Business Logistics, 9(2), pp 137-154

Shinghal N. (19992). Use of Adaptive SP for Modelling Demand for Freight Services In
A Developing Country, Paper Presented at the UTSG conference, York, January 1999.

Shinghal N. (1999b). Modelling Adaptive SP Survey Data on Freight Mode Choice — A
Comparison of Results From Mixed Logit and Individual Firm Models, Paper to be
presented at the Conference on Modelling and Management in Transport, Cracow &

Poznan, October 1999.

Smyth A.W. & Harron R. J. (1997). Validation Of Rail Demand Forecasts Generated By
Competing Stated Preference And Revealed Preference Models: Observations Based On

Low Cost Panel And Conventional Surveys, PTRC Proceedings of the 25th Seminar E

Spasovic L.N. & Morlok E.K. (1993). Using Marginal Costs To Evaluate Drayage Rates

In Rail-truck Intermodal Service, Transportation Research Record, No 1383, pp 8-16

Strasser S. (1996). The Effect Of Yield Management On Railroads, Transportation
Quarterly, 50(2), pp 47-55

Swait J., Louviere J. J. & Williams M. (1994). A Sequential Approach To Exploiting
The Combined Strengths Of SP And RP Data: Application To Freight Shipper Choice,
Transportation, 21, pp 135-152

Swanson J. (1998). Factors Effecting The Validity Of Stated Preference, PTRC
proceedings of the 26th SAM seminar D (vol. 1), pp 1-16

Swanson J., Kincaid 1. & Hewitt S. (1997). Modelling Build-up Of Demand For New
Transport Infrastructure, PTRC Proceedings of 25th SAM seminar - Evol. 1, pp 23-32

Swanson J., Pearmain D. & Holden D. (1993). New Approaches To The Design Of
Stated Preference Experiments, Proceedings of PTRC 21st SAM - Seminar D, pp 99-108

Swanson J., Pearmain D. & Loughead K. (1992). Stated Preference Sample Sizes,
Proceedings of PTRC 20th SAM - Seminar E, pp 167 - 182



209

TFI (1999): Draft Discussion Paper on Integrated Transport Policy, Task Force on

Infrastructure, Government of India, New Delhi, 1999

Terzis G., Copley G. & Bates J (1992). Seeking New Business Opportunities For
Trainload Freight, PTRC 29th SAM Seminar - E

Train K.E. (1998). Recreation Demand Models With Taste Differences, Land
Economics, 74(2), pp 230-239

Tweddle G., Fowkes A.S. & Nash C.A.(1995). Impact Of The Channel Tunnel - A

Survey Of Anglo- European Unitised Freight (phase 1 Interviews), Institute for
Transport Studies-Leeds, WP-443, October 1995

Tweddle G., Fowkes A.S. & Nash C.A.(1996). Impact Of The Channel Tunnel - A
Survey Of Anglo- European Unitised Freight (phase II Interviews), Institute for
Transport Studies-Leeds, WP-474, June 1996

Tye W.B. & Leonard H.B. (1983). On The Problems Of Applying Ramsey Pricing To
The Railroad Industry With Uncertain Demand Elasticities, Transport Research - A,
17(6), pp 439-450

UIC (1970). Method Of Calculating The Cost Of Transport In Transcontainers, UIC
Paris Publication no UIC-381R, January 1970

Urban G.L., Hulland J.S. & Weinberg B.D. (1993). Premarket Forecasting for New
Consumer Durable Goods: Modelling Categorisation, Elimination and Consideration

Phenomena, Journal of Marketing, Volume 57, April 1993, pp 47-63

Vieira L.E.M.(1992). The Value Of Service In Freight Transportation, MIT PhD Thesis,
May 1992

Wardman M (1988). A Comparison Of Revealed Preference And Stated Preference
Models Of Travel Behaviour, Journal of Transport Economics and Policy, January

1988, pp 71-91

Wardman M. (1998). Review Of Service Quality Valuations, PTRC 26th SAM
proceedings of seminar E (vol. 2) , pp 1-16



210

Waters II(1985). Rail Cost Analysis, Chapter 5, International Railway Economics,
eds.Button K.J.& Pitfield D.E., Gower, England

Watson S. M., Toner J. P., Fowkes A. S. & Wardman M. (1996). Efficiency Properties

Of Orthogonal Stated Preference Designs, Proceedings of PTRC 24th SAM- Seminar
D&E pt 1

Widlert S. (1998). Stated Preference Studies: The Design Affects The Results, Chapter
7, Travel Behaviour Research - Updating The State Of Play, Eds. Ortuzar J.D., Hensher

D.A., Jara-Diaz, Pergammon

Wigan M, Rockliffe N., Thoresen T. & Tsolakis D. (1998). Valuing Longhaul And
Metropolitan Freight Travel Time And Reliability, 22nd Australian Transport Forum,
Sydney, pp 29-38

Winston C. (1983). The Demand For Freight Transportation: Models And Applications,
Transportation Research - A, 17A(6), pp 419-427

World Bank(1995). India Transport Sector - Long Term Issues, World Bank Report No
13192-IN

Wynter L.M. (1995). The Value Of Time Of Freight Transport In France: Estimation Of
Continuously Distributed Values From A Stated Preference Survey, International

Journal of Transport Economics, 22(2), pp 151-165



211

Intermodal Freight Survey

Appendix A : ‘CONVENTIONAL SP DESIGN PREPARED FOR
THE SURVEY

Section -A : Background Information

Personal Details : Please fill in your details below :-

1) | Name:
2) | Designation:
3) | Name of
Company:
4) | Address
(Office):
5) | Phone No: | 6) Fax No:
7) | email

Company Details

8)  What is the main Business of your Company ?

9) What is the Total Quantity of Goods that you need to transport
per Month for distances over 250 Km (In case of international

traffic please only consider the movement within India).

10)

ROAD

Of this roughly how much is carried b

—

RAIL

(tons)

each of the following modes :-

CONTAINER [ |

11) What are the places between which you need to transport the largest quantity of goods out
of the quantity indicated in (9) above (Only approximate figures are required. In case you
do not wish to reveal some details you are welcome to leave that particular column

blank):-
From To Commodity Quantity/ | Value of | Mode used | Transport { Total
Month Goods (Road/Rail/ cost time
(Rs/ tonne) | Container) | (Rs/tonne)| taken
a)
b)
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12) Some attributes of a transport service are listed below. Please rank these attributes in the
order of their importance from ‘1’ to °5” where ‘1’ is the most important.

Attribute Description Rank (1-5)
Time taken (from loading to delivery at destination)
Cost
Reliability (i.e.: percentage of consignments arriving
within time)
Frequency of Service (for rail & Container Services)
Safety of cargo

13) Please list any other attributes which would be important for a freight transport service.

a) b) c)

Section B : Hypothetical Situations

Five hypothetical situations are given below. In each of these situations four services are
described using the attributes of Time, Cost and Reliability (some of these may not necessarily
correspond to any existing service).

= The first service (Road Service-A) is the existing road service.

= The second (Road Service-B) is a slower road service due to increasing congestion.

= The third is a door to door container service.

= The fourth is a Speed link railway service with a guaranteed delivery time.

Some of the services may appear unrealistic but for the purpose of this research you are
requested to consider them as they have been shown.

For each situation you are requested to rank the services from ‘1’ to ‘4’ keeping in mind your
requirements for the stream of traffic selected by you

Terms Used

Cost in all the cases is a door to door cost for one full truckload consignment and is given
in form of an index with the existing road cost being taken as 100. In case of rail this includes
the cost of handling at the rail terminals and road delivery at both ends. Similarly in case of
container service again it is the door to door delivery cost.

Time is also the time for door to door movement i.e. when referring to Rail & Container
services the time includes handling and road movement at either end for door to door delivery.

Time is given in terms of the existing time taken by road. ‘As now’ refers to the existing time
taken by road. ‘Road Service(A) + two days’ would mean two days more than the present time
taken by road transport.

Reliability refers to the percentage of consignments arriving in time. The following table
gives the extra time likely to be taken (in addition to the normal time) for all (100 %)of the
consignments to arrive:-

Reliability (%) 100% 90 % 85% 80%
% of Consignments Arriving 100 90 85 80
within Scheduled Time

100% of the consignments | ontime | 3dayslate | 4days late 5 days late
arrive within :
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14) Please consider one of your firm’s major goods flows being moved by road for a distance

greater than 1000 Km (it can be a stream already listed in question (11) or a different one)
and enter the following details :-

Fro

m

To

Commodity

Quantity/month (Tons)

Transport cost (Rs/Ton)

Cost of Goods (Rs/Ton)

Distance (Km)

door

Normal Time taken from door to

% of consignments arriving wit
the normal time.

15) Please use the stream selected above to rank the following options from 1 to 4 in order of
our preference (‘1° would be the option you like best)

Option Cost Index Time Reliability Rank

(100 = Now) (%) (1-4)
Road Service (A) 100 As Now 90
Road Service (B) 70 Half day more 90
Container Service 95 Same as Road (A) 90
Rail Service 95 Same as Road (A) 90

16) Now please rank the options in each of the following situations in the same way. Please do not
consider the responses given in the previous question when ranking the next set.

17)

18)

19)

Option Cost Index Time Reliability Rank

(100 = Now) (%) (1-4)
Road Service (A) 100 As Now 90
Road Service (B) 40 Same as Road (A) 85
Container Service 75 Same as Road (A) 90
Rail Service 70 Same as Road (A) 90

Option Cost Index Time Reliability Rank

(100 = Now) (%) (1-4)
Road Service (A) 100 As Now 90
Road Service (B) 65 Two Days More 90
Container Service 60 Two Days More 90
Rail Service 55 Two Days More 90

Option Cost Index Time Reliability Rank

(100 = Now) (%) (1-4)
Road Service (A) 100 As Now 90
Road Service (B) 50 Same as Road (A) 80
Container Service 80 Same as Road (A) 80
Rail Service 45 Same as Road (A) 80

Option Cost Index Time Reliability Rank

(100 = Now) (%) (a-4
Road Service (A) 100 As Now 90
Road Service (B) 65 Half day more 80
Container Service 50 Half day more 90
Rail Service 35 Same as Road (A) 80
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20) In case any part of the questionnaire was not clear or if you have any comments about this
questionnaire, the research or transport services in general - please write them below :-

Please Return the completed questionnaire, in the prepaid envelope provided, to :-

Nalin Shinghal

Institute for Transport Studies
University of Leeds

Leeds LS2 9NA, UK

FAX: 0044-113-2335334
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Appendix B : Breakeven Analysis Rail Vs Intermodal — Freight

Forwarders & Transport Operators

Figure B.1: Weight Constrained (LRMC)
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Figure B.3: Volume Constrained (LRMC)
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Figure B.4: Volume Constrained (Fully Allocated)
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Appendix C : Breakeven Analysis Rail Vs Intermodal — Chemicals

Indus

try

Figure C.1: Weight constrained (LRMC basis)
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Figure C.3: Volume constrained (LRMC basis)
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Figure C.4: Volume constrained (Fully Allocated basis)
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Appendix D Breakeven Analysis Rail Vs Intermodal — Autoparts

Industry

Figure D.1: volume constrained (LRMC basis)
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Appendix E Breakeven Analysis Rail Vs Intermodal — Electrical &

Electronics (Hi value products)

Figure E.1: volume Constrained (LRMC basis)
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Figure E.3: Volume constrained (LRMC basis)
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Appendix F : Breakeven Analysis Rail Vs Intermodal — Food Products

Manufacturers

Figure F.1: Weight Constrained (LRMC basis)
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Figure F.3: Volume Constrained (LRMC basis)
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