






























































































































































































































































































































































































Fig 9.16: Food Products Manufacturers 
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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 100, 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-lOO-DD' and the Class 100 terminal to terminal rates (i.e. 

rail portion only) as 'CI-1 00-TT' and similarly for class 300 as 'CI-300-DD' and 'CI-

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-lOO-TT rates are almost same as the road costs for 

distances upto 1500 Km. However the Cl-lOO-DD rates are initially higher than the 

road cost and break-even with road costs at about 2200 Km. 
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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-lOO-TT rate but lower than the Cl-lOO-DD 

rate for distances below 500 Km. For distances above 500 Km the fully distributed cost 

is lower than CI-lOO-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. 
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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.a!' (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.a!' (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.a!' 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 freight 

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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I) The advantage of using individual level models and aggregating the same using 

weighted averages as opposed to the use of models based on pooled data. In 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. 

2) 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 recoverabiIity 

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. 

3) 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) 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 0 to 

Rupees 1500 per percent change in reliability (aggregate Rupees 5700)). 

2) 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 0 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. 

3) The Chemical manufacturers appeared to be indifferent between intermodal 

services and road services with ASqIM) 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 ASqRail) 

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. 

4) 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 DIC 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 interrnodal 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. 

5) 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 experiencelimpressions 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. 
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Appendix A : 'CONVENTIONAL SP DESIGN PREPARED FOR 

THE SURVEY 

Section -A : Background Information 
Pe 1 D t·1 PI fH . d·l b 1 rsona e al s : ease 1 III your eta! s e ow:-

1) Name: 

2) Designation: 

3) Name of 
Company: 

4) Address 
(Office): 

5) Phone No: 1 6) Fax No: 
7) email : 

Company Details 
8) What is the main Business of your Company? 

9) 

(tons) 
What is the Total Quantity of Goods that you need to transport I 
per Month for distances over 250 Km (In case of international 
traffic please only consider the movement within India). 

'------------' 

10) 

11) 

Of this roughly how much is carried be each of the following modes :. 
ROAD I I RAIL I CONTAINER 

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 
Month Goods (RoadlRaill cost 

(Rs! tonne) Container) (Rs! tonne) 

Total 
time 
taken 
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12) Some attributes of a transport service are listed below. Please rank these attributes in the 
ord f h . f '1' er 0 t elr importance rom to '5' where' l' 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) 
FreQuencv of Service (for rail & Container Services) 
Safety of carl!O 

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 situatians 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 

consi gnments to arrIve:-
Reliability (% ) 100% 90% 85% 80% 

% of Consignments Arriving 100 90 85 80 

within Scheduled Time 
100% of the consignments on time 3 days late 4 days 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) 

d t h f 11 . d t ·1 en er t e 0 owmg an e al s :-
From To Commodity 

Quantity/month (Tons) Transport cost (RslTon) Cost of Goods (Rs/Ton) 

Distance (Km) Normal Time taken from door to % of consignments arriving wit 
door the normal time. 

15) Please use the stream selected above to rank the following options from 1 to 4 in order of 
f (' l' Id b h lik b ) your pre erence wou e t e optlOn you e est 

Option Cost Index Time Reliability Rank 
(100 = Now) (%) (l - 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 
·d . h h ki h CODSl er the responses given ID t e preVlOUS questIon w en ran n t e next set. 

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 

17) 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 

18) 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 

19) Option Cost Index Time Reliability Rank 

(100 - Now) (%) (1- 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 
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Figure B.l : Weight Constrained (LRMC) 
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Figure B.3: Volume Constrained (LRMC) 
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Figure B.4: Volume Constrained (Fully Allocated) 

30000 

- -*- -RaUuD +ASC - VOT 

- ...... - RaUuD +ASC 

25000 
- -0-- - RaUuD+ASC+VOR 

- "*- - RailFuD +ASC +VOT 

20000 - -0- -RaUuD +ASC_If1 

~ 
! 
U 15000 ... 
:! e .. .. 
C 10000 

-0-- --
--- :~::: :::: ___ IM FuD +ASC +VOT 

--- ::::!t :: : :: ...... :- - --~-::::: - ::: . - - ~ -- :.g- -- --
::::: ::::: ~-- __ lIE--

____ IM FuD +ASC - VOT 

--B--- IM FuD + ASC +FI 

--O--- IM FuD + ASC + VOR 

5000 

0 
0 500 1000 1500 2000 2500 3000 3500 

Distance (Km) 



Appendix C 

Industry 

16000 

14000 

12000 

~ 10000 

S 
U 8000 
1 
.11 e 6000 .. .. 
~ 4000 

2000 

0 
0 

20000 

18000 

16000 

~ 14000 

~ 12000 
; 
U 10000 ... 
:! 8000 e .. .. 

6000 .. 
C 

4000 

2000 

0 

217 

Breakeven Analysis Rail Vs Intermodal - Chemicals 

Figure C. l : 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.l: volume constrained (LRMC basis) 
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Figure D.2: volume constrained - (Fully Allocated basis) 
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Appendix E Breakeven Analysis Rail Vs Intermodal - Electrical & 

Electronics (Hi value products) 

Figure E.! : volume Constrained (LRMC basis) 
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Figure E.2: Volume Constrained (Fully Allocated basis) 
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Figure E.3: Volume constrained (LRMC basis) 
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Figure E.4: Volume constrained (Fully Allocated basis) 
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Appendix F : Breakeven Analysis Rail Vs Intermodal - Food Products 

Manufacturers 

~ 
:s 
u .... 
. ~ 
<ii .. .. .. .. 
" 

14000 

12000 

10000 

8000 

6000 

4000 

2000 

0 

-2000 

Figure F.l : Weight Constrained (LRMC basis) 

· .. /:, . . . RailLRMC +ASC 

· . . O· .. Rail LRMC +ASC +VOT 

t---------------------
i
-i-~-i-j i-:~7i ...l~ i;J-~,",,· ~.;~ :-:~ ~""'!~~t;~ ~~ : : :: : : ::: ~~~:::~~ ~OT 

t---------------:-:'.....I,;~:_:_'_~~_:_:_.~:._:;_ ... ,,:.:,--_;lI . . . <) •• • RaULRM C+ASC-If2 

•• · 0·· · RailLRMC+ASC+VOR 

t--------:-:-;-o4~_e:_:;+:_~p_---'-'~..-'lI'-----__::?"'S_~':&_~r~ · . . x · . . Rail LRMC +ASC -If I · VOT 
· .. +- .. Rail LRMC +ASC -If2 ·VOT 

--O-- IM LRMC +ASC +VOT 

--<>-- IM LRMC +ASC · VOT 

+--------c:;>IJ'S~~~~-=:?"'''''''-'''------------_I---....- 1M LRMC +ASC +FI 

--<r- IM LRMC +ASC +F2 

h~7:::~IIIB:;;::,,:=-='C><"'-------------------_I-O-- 1M LRMC +ASC +VOR 

500 1000 2500 3000 

~IM LRMC +ASC +F l · VOT 

--+-IM LRMC +ASC +F2· VOT 

35 0 

Figure F.2: Weight Constrained (Fully Allocated basis) 

18000 r-------------------------------------------------~~----------------_, 
- *- -Rail Full +ASC· VOT 

16000 +---------------------------------------~~~~~ - ....... - Ra il FuD +ASC 

14000 +-------------------------------~~~~~~~~~~ - -0- - Rail FuD+ASC+VOR 

~1 2000 +---------------------~~~~~~~~~~~~--~1 - -*"' - RaHull +ASC +VOT 

~ - -0-- - RailFuD+ASC-If1 
~ 10000 +--------,~~~~~~~~~~~~~------~I 
U ___""_ IM Full + ASC 

] 8000+---_--~~~~~~~~~~~~~~-~~~~~~~---------~1 

f :: ~~ ..¥ :: --
~ 6000 ~-~:~::~~--~~~~~~---------------!1 

c:; - - -

~IM Full +ASC +VOT 

____ IM FuD+ASC · VOT 

4000 +-----~~~~~~--------------------------------_[1 --B-- IM Full + ASC +FI 

--O-- IM FuD +ASC +VOR 
2000 ~~~~~------------------------------------~11L---------------~ 

0 ~~--+_----+_--~ffit.~TI<n~----+-----+---~ 

o 500 1000 2000 2500 3000 3500 



ii 
~ 
~ 
U .., .. 
.!l 

"! .. .. 
~ 

14000 

12000 

10000 

8000 

6000 

4000 

2000 

0 

223 

Figure F.3: Volume Constrained (LRMC basis) 
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Figure F.4: Volume Constrained (Fully Allocated basis) 
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