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non-food items have been receiving a consistently higher priority at the hands of an 

Indian consumer, whether residing in rural or urban areas. The direct implication of this 

change is that the consumer choices, now and in the future, are to be met through long-

haul carriage of goods, since the assorted basket of non-food items is served through 

variously located production locales, against food consumption being served through 

haulage from local or nearby locations, in most cases. 

Even within the food items, considerable reshuffling of demand is likely to take 

place in the days ahead. The demand for cereals would understandably yield, more and 

more, in favour of non-cereal items, such as milk and its products (e.g. ghee, butter, curd, 

cheese, ice-cream, baby foods, etc.), egg-fish-meat, processed fruits and vegetables, and 

beverages (e.g. tea, coffee, mineral water, soft drinks, fruit juices, green coconut water, 

soda water) biscuits, cakes, pastries, pickles, sauce, jam, jelly, salted snacks and sweets, 

etc., all of which involve a varying degree of value-adding in processing beyond the 

frontiers of agricultural production. In plain terms, the future demand for a large variety 

of non-cereal items would address itself jointly to agriculture and food-processing 

industry. A steady transformation of consumption from agricultural products to agro-

processed products would inevitably involve larger dependence on transport system, 

varying from region to region (Chadha, 2007:12).  

 In the coming years, the process of agro-industrialization in general, and food-

processing in particular, is bound to intensify, firstly, because the level of agro-industrial 

development in India is painfully low at the moment, and that by itself points towards a 

large unexplored potential for growth, and second by, because the demand tilts, 

especially from the middle and upper strata of the rising urban population, would lend 

impetus to food-processing. Importantly, going by the recent experience of the Indian 

economy, in general, and the striking pace of economic diversification of the rural 

economy, in particular, it is for sure that the agro-industrialization in the coming years 

would encompass rural areas no less than their urban counterparts (ibid: 15-16). That, by 

itself, should put the Indian railway system on an alert, most ostensibly because the 

transport-content of agricultural raw material going to agro-processing units as well as of 

semi-processed and processed products moving out to various commercial outlets and 

consumption centres would be fairly high, because the haulage would have to cover 

wide-spread rural production points.  

Major developments in goods traffic  

What has been the experience of goods traffic on Indian Railways, especially after 

the onset of economic reforms in the early 1990s, and the subsequent years of faster and 

more diversified growth. For any country, the four major modes for long-haul of goods 

are railways, roads, ships and airplanes. While the domestic movement of goods is largely 
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Lead profile in Indian Railways 

The changing numerical relationship between originating tonnage and the 

distances over which the goods are actually carried, typically known as lead factor, 

shows interesting contrasts among individual sectors of goods traffic. Table 7 shows a 

mingled profile of the lead factor in respect of individual commodities or commodity 

groups. The average lead for total goods carried by the railways increased steadily from 

604 km in 1960-61 to 741 km in 1990-91, declined to 660 km in 2000-01, and remained 

nearly static for all the subsequent years. During the sixties, the seventies and the early 

eighties, when the Indian economy and its constituent regional policy outfits were 

chiselling and streamlining their respective development strategies, and the targeted 

growth poles necessitated the inflow of men and materials from varying distances, 

movement of goods over relatively larger distances was a natural corollary.  

Table 7: Lead factor in Indian Railways 

Year 

Commodity - group description 

Coal RM/SP PI-FS/SP 
IO/ 

exports 
Cement 

Food- 

grains 
Fertilizers 

Mineral 

oil 

Other 

goods 

Total 

goods 

carried 

Goods carried (billion tonne-km.) 

1 2 3 4 5 6 7 8 9 10 11 

1960-61 663 190 868   385 756 0 553 683 604 

1970-71 580 168 1000 561 636 960 809 596 786 659 

1980-81 568 208 1147 658 750 1328 1099 780 929 754 

1990-91 635 290 1160 560 654 1402 940 604 995 741 

2000-01 596 348 1025 541 580 1240 849 548 859 660 

2001-02 614 373 1000 529 620 1280 838 556 851 677 

2002-03 601 327 978 515 536 1401 853 563 771 681 

2003-04 588 351 972 494 558 1496 857 584 801 684 

2004-05* 597 357 934 522 537 1346 753 656 844 677 

2005-06* 579 339 1056 510 536 1321 786 725 789 660 

2006-07* 611 316 1067 515 562 1146 743 738 769 661 

2007-08* 575 335 1018 535 554 1293 832 646 752 645 

Note:  1.  RM/SP is raw materials for steel plants (except coal); P1-FS/SP is pig iron and finished steel from 

steel plants; IO/Exports is iron ore for exports. 

 2.  * excludes Konkan Railways Corporation Ltd. loading. 

Source: Government of India, Economic Survey of India (various years), Ministry of Finance 

. 

Thanks to the consistently diversifying economic base of different regions right up 

to the close of the eighties or the beginning of the nineties, newer and diversified 

production locales had already sprung up throughout the length and breadth of the 

country. A small year-by-year decline in the average lead during the 1990s and the 2000s 

is consistent with a denser industrial map of India, say, in 1990, more so in 2000, and far 
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reflects the temporal behaviour of demand, now, in terms of income elasticity of demand5, 

for each of the preceding five decades and for each of the three major sectors of the 

Indian economy. Table 8 invites a few comments. 

Table 8: Income elasticity of demand for railway freight services in 

major sectors of the Indian economy 

Demanding 

sector# 

Income elasticity of demand 

1960-61/  

2006-07 

1960-61/  

1969-70 

1970-71/  

1979-80 

1980-81/  

1989-90 

1990-91/  

1999-00 

2000-01/ 

2006-07 

1 2 3 4 5 6 7 

Primary 1.132* 

(35.81) 

1.109** 

(2.10) 

0.951* (3.11) 1.198* (4.54) 0.628* (5.68) 1.946* 

(5.77) 

Secondary 0.637* 

(59.72) 

0.741* 

(15.34) 

0.632* (5.21) 0.835* (8.68) 0.350* (6.77) 0.821* 

(15.82) 

Commodity 

Sectors 

0.872* 

(47.08) 

1.226* (4.72) 0.917* (4.61) 1.056* (6.17) 0.474* (6.51) 1.182* 

(15.82) 

Tertiary 0.561* 

(52.90) 

0.977* 

(15.03) 

0.612* (4.77) 0.711* 

(11.18) 

0.308* (8.55) 0.802* 

(44.72) 

Total 

Economy 

0.707* 

(49.48) 

1.179* (6.92) 0.810* (5.09) 0.895* (8.28) 0.382* (7.70) 0.950* 

(33.44) 

Note:  1.  The figure in parenthesis is the t value. 

2.  * is significant at 0.05 level;   ** is significant at 0.01 level. 

3.   #  For definitions see page 25. 

 First, the elasticity of demand has been consistently higher in the primary sector, 

compared with the secondary and the tertiary sectors. A relatively heavier dependence 

on the railways, in respect of goods moving from and into the primary sector is 

understandable, for obvious reasons. The average lead for final products moving out of 

agriculture as well as the production inputs going into agriculture is far higher than its 

counterpart in the secondary sector. Table 7 typically corroborates this contention for, 

say, foodgrains (2007-08, average lead: 1293 km) and fertilizers (average lead: 832 km) 

against, say, cement (average lead for 2007-08: 554 km) and raw material going to steel 

plants (average lead: 335 km). The longer haulage for agricultural products, a by-product 

of national policy on regional food distribution, usually on government account, imposes 

a kind of economic compulsion to use railways; it is far more economical than most other 

means of transportation. Again, the subsidized tariff structure consistently sustained by 

the state-run railway system, most certainly for specific commodities or commodity 

groups, and specific transport routes, has had its own appeal to the service users.  

Second, consistent with an a priori expectation, the elasticity of demand for the 

commodity sectors (primary + secondary) has all along been much higher than that in the 

tertiary sector. The tertiary sector activities are far more intensively associated with the 

movement of persons, in contrast to the relatively more intense movement of goods in 
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that injects faster and economical ways of movement of goods over long distances. The 

Eleventh Plan envisages provision of complete logistics solutions to its freight customers 

by developing logistics parks that would integrate bonded warehousing, logistics 

processing, commodity exposition, and logistics distribution (ibid: 286). A sizeable, and 

expanding, involvement of private capital in the development of multimodal logistics 

parks would be a big departure from the past policy regimes.  

Third, renewals, rehabilitation, and replacements have to be accomplished with an 

overall objective of reduced asset failure and, more importantly, enhanced security. The 

Eleventh Plan envisages maintenance of existing assets by timely rehabilitation and 

replacements, besides massive modernization for improved level of utilization. 

Four, speed differential between the freight and passenger trains has to be narrowed 

down by inducting high-speed freight stock and upgrading freight terminals and their 

approaches to obtain additional capacity in the medium term as also to increase the 

reliability of service in freight business.  

It is heartening to note that the Ministry of Railways is deeply committed to keep 

pace with the technological developments in diverse aspects of the railway transport system. 

Apart from numerous other aspects of technological upgradation, introduction of longer 

trains and optimum utilization of carrying capacities are high on the Eleventh Plan 

agenda (ibid: 284). 

To conclude, a discerning eye would readily testify that, as of now, the Indian 

Railways is agog with innovative ideas, most ostensibly the expanding PPP regime, 

modernization plans, user-friendly policies and schemes. As many as 270 projects are 

under way; approximately 8,000 km of new lines, 7,900 km of gauge conversion, 3,300 km 

of doubling, 2,200 km of electrification, etc. are targeted to be accomplished in the next 

couple of years. Hopefully, the Indian Railways, in general, and its freight transport 

sector in particular, would acquire the needed dynamism, operational efficiency and 

service-reliability so that slackness in carriage of goods over longer distances, 

encompassing diverse commodity-mixes and quality requirements, becomes a thing of 

the past, as the Indian economy plunges more deeply and more competitively into the 

world economic system, in the coming years.  

Footnotes 

1.  During the first half of the twentieth century (1900-1947), the average annual growth rate of 

real per capita was negligible, e.g., 0.22 percent according to Sivasubramonian (2000) and 0.04 

percent according to Maddison (1985). According to another set of estimates, it was 1.07 

percent during 1885-1910 and -0.20 percent during 1911-1950 (Maddison, 1985). Decade-wise, 

1911-20, 1931-40 and 1941-50 were the most depressing phases, when per capita real income 

grew negatively.  
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the unit cost of loading goes up but the loading time/terminal detention also increases 

due to heavy incidence of likely disruptions in the plant.  

(b) Terminal for loading bottom discharge and side opening wagons with mechanized rapid 

loading systems: The mechanized rapid loading system consists of overhead storage 

bunkers which can store 30,000 - 40,000 tonnes of free flowing commodities. Before 

loading each wagon, pre-weighed commodity equivalent to the carrying capacity of the 

wagon reaches a small overhead bunker, which holds the material for discharge in the 

wagon.  

 This system ensures fast rate of loading and sixty BOXN/BOBRN wagons can 

comfortably be loaded in 1½ - 2 hours. This translates into loading of 8-10 rakes/day at 

one rapid loading terminal. Since coal or any other similar commodity is pre-weighed, 

the chance of overloading is minimized.  

 In this arrangement, the engine is always kept attached with the rake for 

continuously drawing wagons ahead for loading operations. If empty wagons are also to 

be weighed for arriving at the exact quantity of material loaded, either two rail weigh 

bridges are installed (in case of merry-go-round) or shunting operations are carried out 

which involve extra time.  

Figure 2: Typical layout for rapid loading (i) 
Suitable for merry-go-round system 

 

    

 

Figure 3: Typical layout for rapid loading (ii) 
Non-merry-go-round system 

 

 

 

  

In the above layout (Figure 3), the operational sequence is almost the same as in the 

case of merry-go-round layout except that reversal of engine and BV is required. The rake 

is pulled by the engine for loading the commodities from the overhead bunker.  

(c) Terminal for unloading, side opening wagons with mechanized tipplers: Presently, BOXN 

wagons are fitted with conventional centre buffer couplers which requires each wagon to 

be separately dealt with. To overcome this constraint, the future stock of wagons should 

From  main line 
     

Loading line 
To main line 

WB WB 

Overhead storage bunker 
Loading  

Bunker 

Full length 

shunting neck 

Engine escape line 

Stabling line 

Stabling line 

BV 

Overhead storage bunker 
Loading  

Bunker 

WB BV 
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be provided with rotary couplers. Indeed, even existing BOXN wagons may be retrofitted 

with rotary couplers and their CBC couplers used in the manufacture of covered wagons 

and bottom discharge wagons.  

 Major customers like steel plants and powerhouses need to be persuaded to switch 

over from existing conventional tipplers to rotary tipplers. Should it be considered 

necessary, a scheme for conversion of existing tipplers to rotary tipplers on cost-sharing 

basis may be formulated.  

With a rotary tippler in place, a rake of 60 BOXN wagons can be tippled within 

1½ - 2 hours. This would help in reducing the turnround time of the rolling stock as well 

as the unit cost of transportation. At the same time, the terminal handling capacity would 

increase manifold. Typical layouts of terminals provided with rotary tipplers separately 

for a merry-go-round system and buffer ended terminus are shown below.  

Layout in the shape of a bulb/merry-go-round system: Rotary tipplers are ideally suited 

for merry-go-round systems or for a track layout in the shape of a bulb. In these types of 

layouts, no shunting operations or reversal of engine/BV is required. Wagons are tippled, 

while the train engine slowly pulls the rake. 

Figure 4: Typical layout of merry-go-round system  

 

 

Since conversion of centre buffer couplers to rotary couplers on the entire BOXN 

fleet will take considerable time, it is advisable, in the interim period, to have one or two 

conventional tipplers along with one rotary tippler at a siding, depending on the 

quantum of traffic dealt with. 

Layout for a buffer ended terminus: In this layout, wagons are tippled while the train 

engine slowly pulls the rake. The brake van is detached on the weigh bridge (short of the 

facing point) while pulling the rake. After completion of tippling, the engine is detached 

and brought to the entry end via the engine escape line. The engine then picks up the BV, 

goes to the buffer end via the escape line and is attached in the rear of the released empty 

rake. The empty rake is thus able to leave the terminal within two hours.  

Figure 5: Typical layout of buffer ended terminus  

 
 

 

It may be mentioned that since the wagons are not detached, there is no incidence 

of lateral shifting of bogies, as happens during conventional tippling of wagons. The 

Two rotary tipplers  
 

WB 

BV 

Engine escape line 660 m 

Length=Engine + BV 

 

Two rotary tipplers  

WB Out 
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Unloading operations: The special type of wagons, carrying these commodities are 

normally fitted with pneumatic discharge facility for the contents to be evacuated and 

then stored in silos or bins. The operational sequence will be the same as detailed for 

Figure 6: 8-10 rakes can be unloaded per day. 

III. Terminals for loading/unloading of commodities in packaged form 

 (Goods sheds, railside warehouses) 

 Commodities like foodgrains, fertilizers, cement, etc. properly packaged, can either 

be carried in covered wagons or open wagons depending upon the availability of the 

stock. At present, the ratio of loaded to empty run for BOXN wagons is of the order of 

60:40 and that for BOBRN wagons is 50:50. For back-loading of BOXN wagons or loading 

in empty direction, railways have extended concession in freight charged. However, 

despite concession, back-loading of empty BOXN wagons with bagged/packaged 

commodities has not been encouraging. This is presumably because loading the 

packaged consignments in BOXN wagons is difficult and loading in BOBRN wagons 

almost impracticable. To overcome the difficulty, loading and unloading of packaged 

consignments in the form of pallets by the use of low-capacity road cranes may be 

explored. 

 The typical terminal arrangements include traditional goods sheds or modern 

railside warehouses. It is necessary that round-the-clock loading/unloading operations at 

these terminals are maintained. The full train length railside covered sheds should be 

provided. Other facilities would include rest house for the crew, canteen, toilets, etc. 

Adequate parking facilities for trucks should be made available. Scope for future 

extension should be incorporated in the layout plans. This sort of layout and arrangement 

adds value to the services provided to the industry compared to a normal railway goods 

shed. 

The trade should be permitted to store their unloaded commodities in the 

warehouse at reasonable rates (much less than railway wharfage rates) till they find a 

suitable buyer/warehouse so that a trader may partly unload his consignment in the 

warehouse and load the rest directly from the wagons to trucks. The net result will be 

that a rake would be released in 2-3 hours without mobilizing a large fleet of trucks. 

Moreover, with proper sequencing, while unloading the rake, the wagons so released 

may be loaded with outbound cargo simultaneously so as to reduce the overall releasing-

cum-loading time substantially. With two railside warehouses of appropriate layout and 

size, eight covered wagon rakes (of BCN/BCX) can be unloaded and also back-loaded 

within 24 hours. 

For increasing productivity, railways should modify the provisions of Goods Tariff 

suitably, so that even though L/U conditions may apply, the terminal operator may 
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Main line 

 

Common loop - 2 

West Directional loop line East      

Main line 

Common loop - 1 

unload the consignment, keep the goods in the warehouse and release the rake, if the 

consignee fails to start releasing the rake within 30 minutes/1 hour of the placement time. 

For improving the working of existing goods sheds, IR has entered into an MoU 

with Central Warehousing Corporation (CWC) for constructing and operating railside 

warehouses at 22 important goods sheds sidings. A few of these have already been 

constructed and the rest are nearing completion (details can be seen in the article by 

Mr. R. K. Jain, published in The Asian Journal (Vol. 15, No. 1, April 2008). There is a 

proposal to extend this arrangement to 50 more goods sheds in the rail network. 

In order to improve the productivity of existing goods sheds/terminals as well as to 

finance the projects through public-private partnership (PPP), a policy for the 

construction of railside warehouses by private players has been under active 

consideration of the Ministry of Railways for quite some time. A quick finalization of the 

scheme will help realize associated benefits. 

IV. Terminals for loading/unloading of POL products and LPG 

The POL sidings are invariably buffer-ended. The engine (diesel/electric) is not 

permitted to enter into the loading gantry/unloading line. In case of POL products, the 

train engine can go just short of the loading gantry or unloading sumps. But, in case of 

LPG, the engine has to be at least 50m (4 dummy wagons) away from the 

loading/unloading gantry. Keeping in mind these constraints, the layout of an ideal 

terminal for handling LPG/POL products is shown in Figure 8. 

Figure 8: Layout for handling POL products 

 

 

 

 

____________ 

Note: Loading/unloading lines should accommodate a full rake load. 

 

Presently, loading and unloading of a full POL rake consisting of 48 bogie tank 

wagons on one line has become a common and accepted practice. Earlier, one such rake 

used to be loaded on 2-3 spurs. The shunting operation for placement and withdrawal 

used to be cumbersome and time-consuming, leading to heavy detention to the stock and 

consequently high unit cost of transportation. In this context, it is suggested that the 

serving station having two common loops should be panel-interlocked for faster and 

safer operations. 

LPG loading/unloading line 2 
4 dummy + 

BV length 
POL loading/unloading line 1  
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The container train which is received at any of the nine terminal sidings is 

unloaded and the containers pertaining to the other two terminal operators are picked up 

individually by the respective terminals from the unloaded terminal yard. For example, if 

a mixed train arrives at JNPCT terminal, all the containers are unloaded. NSICT and 

GTIL have to pick up their respective containers from JNPCT yard. As the sorting of 

trains does not occur at the ICD or during the rail transport, the mixed rake is simply 

unloaded at the terminal where the train has arrived and, as such, sorting becomes the 

responsibility of the container terminal operator. 

Chennai port 

Chennai port has only one rail container terminal which handled 1.128 million TEU 

in 2007-08. It is currently operated by DP World. The port has planned a new container 

terminal which is under construction and shall be operated by PSA/SICAL. A mega 

container terminal is also planned for the future with a capacity of 5 million TEU. The rail 

infrastructure, including locos, has been provided by the Port Trust but is being operated 

by CONCOR. Maintenance of the infrastructure is being done by the port itself and even 

the manpower is that of the port. 

Figure 6: Chennai port: layout 

 
Source: Chennai Port  

Chennai port receives container trains only from ICD Bangalore and ICD 

Hyderabad. One train per day is received from ICD Bangalore and one train per week 

from ICD Hyderabad. Initially, the port was linked to ICD Tughlakabad and ICD Nagpur 

as well, but due to lack of capacity, currently these trains end at Tondiarpet ICD. All the 

movement from Tondiarpet ICD is by road. The port has the capacity to handle only two 

container trains per day as it has only one rail siding for container trains.  

Rail operations in the port: The marshalling yard receives container trains through 

Gate No 9 (Figure 6). This yard also receives trains with other cargo, such as coal, iron 

ore, fertilizers, foodgrains and cars. Only for iron ore the entry to the port is separate.  

The train enters the marshalling yard on the reception line. The loco of Indian 

Railways is detached and port loco is attached to the rake. This train is then taken to the 

Marshalling yard 
Container terminal 

Gate No 9 
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Interestingly, Chennai port handles the rail operations itself for cargoes other than 

containers. The kinds of models used by JNPT and Chennai ports are hampering the rail 

operational efficiency within the ports. This is an important aspect which needs to be 

given due attention looking at the competitive market created in container train 

operations and the demand for better infrastructure. Absence of a dedicated rail operator 

is leading to a non-neutral environment both at Chennai and JNPT ports. 

In India, rail operations in the port premises are currently not considered as an 

essential service provided to the customers. When this fact is recognized, efficient 

infrastructure and operations will be designed which, in turn, will lead to higher 

throughput at the terminals, a higher rail share and lower costs. With huge investments 

on the quay and yard side the rail part has been neglected and thus is leading to lower 

rail share and higher turnround times. 

Issues in rail operations 

The Indian port sector is in the process of investing billions of dollars for the 

purpose of upgrading and developing new infrastructure at the ports. Creation of large-

scale capacity at the quay and at the yard involving huge investments for equipment 

including import of world-class post-Panamax cranes etc. has the focus. Indian ports 

largely are gateway ports and thus rail connectivity is mentioned in the port feasibility or 

planning reports, but it is only in recent times that the criticality of efficient and fast 

hinterland connectivity has started getting due attention. 

Large-scale road and rail connectivity projects have been planned and are under 

construction for the major ports of India. Private ports like Mundra have developed their 

own railway line of about 64 km length connecting the port and the nearest rail station to 

facilitate cargo movement and thereby connect the port to its markets. This is the longest 

private rail line developed in the country till date.  

Let us take the example of the NSICT terminal at JN Port. This terminal is handling 

about 1.3 million TEU per year. The capacity and actual handling of the terminal is 

indicated in Figure 9. From Figure 9 and Table 3, it would be observed that huge 

investments have in this case been made in the development of quay and yard. The quay 

has two berths and with an average berth blocking time of vessel of about 18-20 hrs and 

parcel exchange of 1,500 TEU, it is handling 1,800 TEU per day. Thus, considering both 

ways the quay is handling about 3,600 TEU per day. This explains the handling of 1.3 

million TEU per year for this terminal. The capacity at the terminal, with respect to the 

cranes and its efficiency is about 1.4 million TEU p.a.  
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New dimensions in the power sector 

The third critical sector for bulk transportation and handling is the power sector. 

Not only the IR will have to move 275 mt of coal to the powerhouses as projected by IR 

for 2011-12, all the new powerhouses planned for the future will be much larger in size 

and even the existing ones will add new units enhancing power generation capacity. 

Though most of the Ultra Mega Power Plants (UMPP), having capacity in excess of 4,000 

mw each, will be either pithead or port-based (depending on imported coal) not 

dependent on IR, the other non-pithead super thermal power plants having capacity 

ranging between 2,000 mw and 4,000 mw will require rail terminals, each capable of 

handling 10 to 20 mt of coal per annum. The choice of the most optimal wagons with 

appropriate handling facilities capable of faster loading and unloading will be the most 

critical issue, while planning the mega terminals of the super thermal power plants. 

Bulk transportation of cement 

With a projected loading of 135 mt, cement traffic, the third largest single 

commodity after coal and iron ore, constitutes 12 percent of the total originating traffic of 

IR. With the cement production projected at 250 mt in 2011-12, the railways are looking at 

an increase of rail coefficient from 42 percent to around 55 percent with almost a two-fold 

increase in absolute terms. An aspect of cement transportation which has so far not 

received adequate attention is bulk transportation of cement. World over, almost 70 

percent of cement is transported in bulk. In India, it accounts for a paltry 5 percent. 

Modernization of construction industry is heavily dependent on availability of cement in 

bulk and Ready Mix Cement (RMC) plants near consumption centres. The need for 

adopting large-scale bulk transportation of cement is particularly relevant in the case of 

India, in the context of mega complexes, infrastructure projects, large housing complexes, 

shopping malls, SEZs and other large construction activities. IR could be a major 

beneficiary due to its faster turnround and higher loadability. So far, in India, there are 

rail bulk cement terminals only at Kalamboli and Bangalore. This aspect needs more 

attention, not only to increase throughput per train which can be 30 to 35 percent higher 

than the present payload of about 2,500 tonnes in a BCN rake, but also to improve the 

turnround of wagons at the loading/unloading points. 

RITES had conducted a study for the Ministry of Industrial Development, financed 

by the World Bank, for bulk movement of cement to Mumbai, Kolkata and Delhi. While 

some implementation in this regard has taken place for Mumbai area, much more needs 

to be done to bring a larger share of cement traffic into the fold of bulk transportation if 

the rail coefficient has to increase to 55 percent as envisaged during the Eleventh Plan. 
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the train engine under EOL system. The railway layout has to be so designed that there is 

always a forward movement without involving detachment of locomotives or reversal of 

brake vans. In some of the existing bulk terminals, where it is not possible to have a bulb 

type arrangement, at least the layout and system of working should provide for direct 

reception and despatch of the trains from the respective activity centres. 

Rapid loading and unloading systems 

Provision of mechanical rapid handling systems for loading and unloading 

operation is a crucial factor for optimizing the capacity utilization of both the terminal as 

well as the rolling stock. To achieve higher throughput required in all mega bulk loading 

freight stations at ports, steel plants and mineheads, alternative designs of loading 

stations are available for rapid loading, like surge bin load out, silo load out, static 

multiple-point loading system and movable wagon loaders. 

In-motion load outs  

In surge bin load outs, a large ground stock is held in a self-flowing bunker, with 

high capacity stacker, reclaimer and feeder belts having capacity ranging between 3,600 

and 5,000 tph. The surge bin is provided with fast-acting gates to control the flow which 

can be automatically actuated by the wagon. Centralised controls are provided in the 

cabin for activating the feeders, starting and stopping the feeder belt, and operating the 

loading gates.  

In contrast to a surge 

bin load out, in a silo load 

out, a large capacity vertical 

silo is provided over the 

tracks which holds 

adequate quantity of 

material for a complete 

train load. The silo is 

continuously fed from the 

mine crushers at a constant 

rate. The loading rate can 

be as high as 4,000 to 

5,300 tph. Under the above 

two systems, the train has to move under the bin/silo at a slow pace, requiring both pre-

loading and post-loading railway lines for the rake to get loaded in one go. A bulb-type 

arrangement facilitating forward movement of the train is the most ideal layout for such 

loading systems. Importantly, for in-motion loading, the locomotive has to be ideally 

equipped with automatic creep control system to enable the maintenance of a constant 

Figure 2: Surge bin load out 
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Gurgaon: Gurgaon is ideally situated to cater to the logistics needs of the NCR and 

facilitates import- export traffic in the industrial areas of Haryana, north-Rajasthan and 

Punjab. Several auto components manufacturers, electronics and general manufacturing 

clusters ate situated in close proximity to Sonepat, which is strategically located on NH 1 

and offers connectivity to NH 71, NH 24 and NH 58. The 135-km Kundli- Manesar-Palwal 

expressway under construction will connect major national highways and provide 

connectivity to Uttar Pradesh and Rajasthan. Gurgaon has the advantage of being 

situated on the Golden Quadrilateral with easy access to the dedicated freight corridor 

giving it a clear advantage of developing a logistics hub. Further, 17 upcoming SEZs in 

locations around Gurgaon like Sonepat, Badli and Delhi, will strengthen Gurgaon's 

position as a prime logistics hub. 

Bangalore: Bangalore (Bengaluru) lies on the Golden Quadrilateral and has excellent 

road, rail and airport infrastructure. Accessibility to the ports of Chennai and Cochin has 

led to the emergence of Bangalore as an attractive hub for exports. In addition to the 

established manufacturing clusters of garments and textiles, booming retail sector and an 

emerging biotechnology industry have increased the potential of logistics and 

warehousing sector in Bangalore. 

Notified SEZs catering to an emerging biotechnology industry at neighbouring 

Hassan district are likely to further stimulate logistics and warehousing demand in 

Bangalore. Existing prominent warehouse locations in Bangalore include 

Hoskote,Whitefield, Peenya, Doddaballapur, Hosur Road and Devanahali. 

Indore: Located in central India, Indore is connected to other parts of the country 

through NH 59 and NH 3. Indore is a prominent hub for automobile products, 

pharmaceuticals, textiles, food processing and heavy engineering. Indore which already 

has a planned 2,500 acre multi-product SEZ is also the likely location for an additional 

2,490 hectares of industrial cluster proposed by the Madhya Pradesh Audyogik Kendra 

Vikas Nigam Ltd. (MPAKVN). 

Kochi: Kochi is one of the principal ports of India strategically located on one of the 

busiest maritime routes. It is well connected to all major cities in southern India. It is also 

well connected to the hinterland by NH47, NH49 and NH17 and various rail links. The 

Kochi Port Trust has initiated several projects like an international bunkering terminal and 

a port-based SEZ that will necessitate the development of logistics services in Kochi. 

The Kerala State Industrial Development Corporation (KSIDC) has acquired 

approximately 750 acres of land for the development of SEZs. Districts of Kannur, 

Kozhikode and Malappuram have been short-listed for SEZ development, catering to the 

textile, healthcare and rubber product industries, all of which require efficient logistics 

support. These SEZs would benefit from the good accessibility provided by the Kochi 
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port. Formal approvals have been received for the development of 950-acre port-based 

SEZs in Vallarpadam and Puthuvypeen. Several other infrastructural developments also 

make Vallarpadam and Puthuvypeen ideal locations for the development of logistics 

parks and warehouses. 

Steps to streamline the logistics industry 

Setting up logistics parks in SEZs can improve India's competitiveness  

Around 70 to 80 non-IT/ITeS SEZs have been notified in the country in order to cater 

to various sectors. These notified SEZs along with emerging economic corridors and 

industrial parks require efficient transportation and supply chain support, connectivity 

with various markets and other value-added services. Therefore, in order to ensure that 

SEZs operate successfully and improve India's competitiveness, logistics parks catering to 

an entire range of logistics infrastructure should be developed in emerging economic 

corridors and industrial parks. 

A national logistics strategy can improve efficiency and lower costs 

In order to achieve high customer service at low cost, India needs to formulate a 

national logistics strategy that encourages competition and facilitates participation by the 

private sector players. Such a strategy should aim at aligning diverse state and central 

government policies, set targets for the growth of this sector, chalk out roles for the public 

and the private sectors, focus on infrastructure development and facilitate the entry of new 

players in the logistics industry. 

Regulating the sector to bring about uniform service standards 

Today, a wide gap exists in the services being offered and the pricing of various 

industry players. A regulatory authority that specifies minimum service standards and 

benchmarks pricing can be instrumental in establishing a uniform service standard in 

India's logistics and warehousing industry. 

Granting industry status to logistics can address inefficiencies 

Several inherent inefficiencies can be addressed by granting industry status to the 

logistics and warehousing sector. This may also encourage public-private partnership and 

increase the government's focus on this sector. Such a step will also help in the 

consolidation of this industry and provide it better access to finance. 

Conclusion 

Amidst a growing economy and a surge in demand for logistics and warehousing 

activities, many logistics companies reinvent themselves and target larger roles. With 

bottomlines strengthening, the sector attracts both public as well as private equity. This 

should help enhance the service offerings of the sector as well as help existing players 

diversify into new business areas. 
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(Figure 2) would be China (41 percent), EU27 (10 percent), the Middle East (8 percent), 

NAFTA (7 percent) and India (19 percent).  

Figure 2: Chart depicting steel consumption 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the logistical point of view, China, the Middle East and India face the biggest 

challenges. Steel as an important raw material is indispensable to the development of 

infrastructure and mobility. At the same time, one needs transport infrastructure for 

transport and storage of steel, which is appropriate for handling of large and heavy bulk 

goods. The new steel markets are up against two challenges: in addition to increasing 

their production capacities, they also need to develop an appropriate steel logistics 

system to be able to serve their markets.  

Traditionally, rail transport has been very closely involved in the transport 

requirements of the steel industry. The system of wheel/rail makes possible the efficient 

transport of heavy goods over long distances by rail like no other mode of transport. 

Railway is the first choice as a mode of transport in a country like India in which nearly 

all raw materials needed for steel production can be acquired regionally and almost the 

entire sale remains in the Indian subcontinent. In India, for every tonne of crude steel 

production, 4.5 tonnes of bulk goods are being transported. In Europe, one observes a 

ratio of one to three. With an estimated 150 million tonnes of crude steel consumption in 

India in the year 2020, there would be an annual transport demand of approximately 675 
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growth rate 
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Total steel consumption 
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Total steel consumption 

approx. 2.200 million 
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Source: MEPS, Economist Intelligence Unit, PWC estimate 
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tonnes on rail. This fact clearly establishes the continued need for co-existence of steel 

and rail industries. 

Multimodal transport can take place with regard to rail transport required for steel 

industry as well as in the area of procurement and distributional logistics. For example, 

imported coal is transported to the receiving port on bulk carriers and subsequently 

transported by rail to the steel factories. The multimodal logistics services should also be 

adopted for the distribution of semi-finished and finished products.  

Steel distribution in Europe 

The classical market models  

Steel distribution takes place mainly in two ways. It can be a direct sale between 

the producer and the consumer or indirect distribution, in which case a steel trader or 

service provider is involved (Figure 3). The latter category acts as a marketing agent or 

assumes a value-adding function, in that they supply to small customers who are quite 

often unknown to the producers. They customize or in many cases refine the original 

product according to its further use. Transport and logistics are necessary in both these 

distributional methods. However, indirect distribution poses greater challenge to the 

logistical system. Within the German steel market, 30 percent of steel sale is carried out 

through direct distribution between the producer and the consumer (majority of the 

automobile industry). The bigger part (in this case, approximately 70 percent) is carried 

out indirectly through the steel service centres and steel traders. Moreover, two-thirds of 

the so brokered steel deliveries are stocked and sent later.  

Figure 3: Depiction of steel distribution 
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in Germany and 24 percent in Europe, whereas the share of products transported by 

trucks amounts to 52 percent and 54 percent respectively. In Germany, approximately 

two-thirds of the railways are engaged in single wagon traffic. The steel production in 

Europe almost matches the total demand in the region. However, in Germany, the high-

grade steel is produced domestically whereas simpler products such as steel slabs and 

construction steel are mainly imported from abroad. Owing to the high share of special 

steel, a small part of the production is transported by air.  

A look at the network capacity of railways and roadways in the steel industry 

(Figures 4 and 5) shows that the region south of the ARA ports (Antwerp, Rotterdam and 

Amsterdam) and the Rhine-Ruhr region can be designated as the new centre for the 

European steel transportation. North Italy is an important region of operation for trucks. 

Transportation of steel slabs, sheets and coils, because of their weight of up to 30 tonnes 

for one piece, is problematic and tied up with a number of special requirements. Usually, 

a truck with a maximum payload of approximately 25 tonnes can load only one coil. As 

such, road transport is uneconomical for middle and long distance stretches. The 

railways in this case enjoy a distinct advantage. In this age of ever-increasing fuel costs, 

one can assume that the share of rail transport in the steel industry will go on increasing. 

The European state railways have a large fleet of special trains for transporting steel at 

their disposal. DB Schenker offers an alternative to road transport in the form of its single 

wagon system with its several multimodal freight terminals. Northern Italy especially 

has become an important destination for cross-docking transportation between rail 

(transit via the Alps) and the final distribution in the northern Italian industry centres. 

This is one reason for the success of multimodal logistics park (MMLP) in northern Italy. 

Product-oriented wagon technology for efficient loading and unloading of steel products 

To compensate for the high flexibility, adequate availability and lower transport 

price of trucks in Europe, the railways have adjusted their freight wagons to the product 

specific demands of the industry. Thereby, factors like swift loading and unloading, 

loading to capacity, and safe handling of material as well as high transport security 

relevant to the product characteristics have assumed importance. DB Schenker acquired 

the biggest fleet of covered coil wagons with automatic tie-down. Such a wagon can be 

loaded with 5 to 7 steel coils within a few  minutes and, as such, an additional tie-down is 

no longer necessary. For tracking and tracing of shipments, information on each goods 

wagon is provided through a GPS transmitter. 
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Growing interest for multimodal freight terminal transport  

led to a quick demand for an area wide offer in the whole of Europe 

The demand for multimodal freight terminal based transport chain became so large 

within very short time in Italy that DB Schenker was asked to provide for an area-wide 

multimodal freight terminals. For this reason, two new sites in Italy (Desio and Turin) 

were integrated into the Europe-wide multimodal freight terminal network in the year 

2005. In 2007, the latest multimodal freight terminals were created in Anagni near Rome. 

In this way, multimodal freight terminals in Italy could acquire new traffic on the 

railways to the tune of more than 2 million tonnes from customers belonging to the most 

diverse industrial sectors. It also meant an increase in the shuttle trains running between 

Germany and Italy from 300 in 2004 to 1,000 in 2007. 

Italy in itself is a very great success story. However, a similar picture can be 

painted for countries in Europe in which DB Schenker multimodal freight terminals were 

constructed and connected to the German single wagon carrier network (Figure 9). 

Figure 9: Medium term expansion options for the DB Schenker  

multimodal freight terminal network 
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In this manner, DB Schenker seeks to fulfil the demands and requirements of the 

international goods flow and its long connected transport ways utilizing appropriate 

long-range logistical chains and concepts, including infrastructural interfaces between 

road and rail. The expansion of an area-wide multimodal freight terminal network in 

Europe is, therefore, a declared goal and will be continuously promoted further.  

Outlook: multimodal hubs for steel distribution in India 

The Indian domestic demand necessitates new logistical solutions 

In the next 12 years, the domestic demand for steel in India will grow to more than 

100 million tonnes (IISI Forecast, May 2008) which means that, after China, India will be 

the second largest growing national steel market globally. The forecasted yearly CAGR is 

around 10.2 percent. As such, the demand for steel in India in the year 2020 would be 155 

million tonnes. The domestic production in the same period would grow to 

approximately 180 million tonnes. If these scenarios come true, India would be the 

second largest steel market globally and the demand for transport and logistical services 

would get tripled. Based on the crude steel production in India in 2020 with a ratio of 1 to 

4.5 (production to transport ratio), India would be facing a transport demand of 

approximately 810 million tonnes within the steel industry (inbound and outbound).  

Seventy percent of the demand for steel is concentrated in eastern states steel belt 

in India, such as Orissa, Jharkhand, Chhattisgarh and West Bengal, while the main steel 

consumption sector of automobile, construction (infrastructure) and engineering 

industries will expand towards the commercial centres of NCR, West and South India. As 

such, steel distribution in India would be posing an enormous challenge. Nearly 120 

million tonnes of steel products must be transported from the production region (source) 

to the consumption sites in Delhi, Pune and Chennai. If the Indian sales market develops 

similar to the European market models, about 85 million tonnes of steel will be 

distributed through intermediate service centres, out of which about 55 million tonnes 

will be actually stored for a period of time, between leaving the factory to final delivery 

to the end consumer. Presently, less than 20 percent of steel consumers (consignees) 

possess railway sidings. The steel distribution would therefore have to fulfill the 

important requirements of transport, storage and handling between the rail and the 

roadways.  

If we achieve an average storage time of about 1 month, this would require a 

storage capacity of 4.6 million tonnes. The classical storage of flat-bar steel takes place in 

the so-called coil storages. Here, a capacity of up to 10 tonnes per square meter can be 

achieved by multi-level storage. This works out to a required stocking area of up to 

500,000 m², which is equivalent to approximately 90 coil-warehouses of the area of DB 

Schenker coil distribution warehouse in Hagen (approximately 4,500 m² storage space).  
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Two or more level distribution systems increase the flexibility and  

service standard for the receiving customer 

It has been earlier pointed out that steel production and steel consumption require 

different production and delivery schedules, which is why a storage facility is necessary 

to absorb the time gap after the delivery of steel from the manufacturer. Today, such 

storage function is being carried out almost exclusively by the storage sites of the 

respective steel producers themselves. This can result in a scenario when Producer A 

supplies from his storage facility to the sales market, and at the same time producer B 

holds back his stock. In this way, they represent parallel distribution channels, which 

depend on the production cycle of the producer (in part, with many steel factories) and 

therefore cannot be operated at optimized efficiency. On the other hand, shipment 

quantities from a single source allow for only a single level, and with that relatively small 

distribution networks which have to often cover greater follow-up distances.  

Therefore, logistics service providers and independent steel service centres have 

taken up both the storage and distribution functions. As independent service providers, 

these intermediaries provide their services to all steel producers and consumers. In this 

way, they bring about an increase in the sale quantities and at the same time increase 

both inbound and outbound quantities. Through the bundling of the storage function 

with multiple suppliers, construction of storage facilities in low sales regions is also 

possible, which have to be supplied from the regional central storages according to the 

demand. In this case, there is a two-level distribution system.  

Specialized logistics service providers contribute to increase  

in efficiency within the logistics system 

It seems sensible to construct specialized warehousing facilities for different steel 

products. Long products require a different loading and unloading technology than what 

coils and cold rolled steel require (air humidity and cleanliness) or hot-rolled or 

construction steel may require. Multimodal storage sites with a higher turnover require a 

different layout from the storage sites for only moving products.  

If a steel producer wants to hold every product in every supply region in 

appropriate storage and with appropriate service, it would lead to increase in storage 

costs and with that an overall increase in the logistical effort. If it is possible to construct a 

network of multimodal and producer independent steel logistics facilities in India, with a 

high-tech know-how, which offer appropriate storage and handling areas for the 

complete steel industry, it would be possible to increase the percentage of bulk shipments 

in favour of railways and also to increase the speed and quality of delivery to the final 

customer. In addition, Indian steel producers could react faster to the changing sales 

regions while at the same time focusing on their own core competencies of steel 

production and product development.  
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According to a globally carried out study by the Boston Consulting Group, the 

percentage of services provided by logistics service providers globally, will increase from 

40 percent in the year 2000 to 90 percent in 2020. The average growth of the Indian steel 

market in relation to the Indian road transport business will once more give a fillip to the 

trend of outsourcing and the search for optimized distributional networks.  

The introduction of modern information technology to the administration of 

storage and value-added service sites enables the producer to have a permanent access to 

inventory and transport data. As such, the allocation of logistical services to a third-party 

company does not mean information and control loss. Rather, specific IT-expertise often 

leads to a higher transparency in cost and quality of the ordering customer and thus 

provides an impetus for a continuous improvement process. In addition, multimodal 

steel hubs also comply with all the requirements of an environment and resource 

optimized transport chain. The use of railways for heavy loads across long stretches 

brings about a clear overall reduction of emissions as compared to trucks. In this way, 

steel as a raw material for numerous products can also contribute to an improved 

ecological balance of the respective finished products.  

 







123 Raghu Dayal 

 
 

much larger capacity is also planned. The table below shows the container-handling 
infrastructure provided at the existing three container terminals.  

Table 1: JNP Container Handling Infrastructure  
 JNPCT NSICT  GTI CT 
Yard: ha 55 26 29.8 
Ground slots: TEU 30,000 6222 5220 
Quay length: metre 680 600 712 
Quayside gantry  3 x 35.5 t 

2 x 50 t 
8 x 50 t 8 x 61 t 

Rubber-tyred gantry cranes 18 x 40 t 29 x 40 t 29 x 50/61 t 
Rail-mounted gantry cranes 1 x 35.5 t 

2 x 40 t  
3 x 40 t 3 x 61 t 

Reach stackers 2 x 45 t 3 x 40 t 4 x 40 t 
Top lift trucks  -- 2 x 40 t -- 
Empty handlers  -- 2 2 
Tractor-trailers (TT) 98 150 115 
Forklifts (small)  10 2 4 
Source: Indian Ports Association, JNP Terminals                    

The follow ing table shows the productivity indices of the three container terminals 
for the years 2005-06, 2006-07 and 2007-08. 

 Table 2: JNP: Traffic and Productivity Indices  

  2007-08 2006-07 2005-06 
JNPCT NSICT  GTICT  JNPCT NSICT  GTICT  JNPCT NSICT  GTICT  

Import : TEU 618,292 789,930 642,010 643,972 685,914 316,390 653,347 663,519 3,126 
Export: TEU 642,631 718,126 648,852 661,097 673,211 317,744 685,635 660,282 794 
Total: TEU 1,260,923 1,508,056 1,290,862 1,305,069 1,359,125 634,134 1,338,982 1,323,801 3,920 
JNP Overall: TEU 4,059,841 3,298,328 2,666,703 
Berth occupancy: percent 71.61 81.22 90.45 
Berth productivity: moves/hour  54.87 55.16 53.38 
Crane productivity: 
moves/hour 

21.28 20.39 
 

19.27 
 

Pre-berthing waiting time: hour  11 4.95 6.48 
Average stay at berth: day  0.91 0.89 0.88 
Output: TEU  1,778 1,691 1,609 
Average parcel size: TEU 1,479 1,425 1,301 
ICD TEUs 262,271 445,802 305,259 304,617 367,676 147,021 318,960 362,377 - 
ICD TEUs 1,013,332 819,314 681,337 
Trains: No.* 1,908 2,210 2,046 2,081 1,872 952 2,067 2,139 - 
Trains JNP overall: No.* 6,164 4,905 4,206 
Share of rail: percent 20.8 29.6 23.6 23.3 27.1 23.2 23.8 27.4 - 
Share of rail: JNP overall: 
percent 

24.9 24.8 25.5 

Source: JNPT/ The Link: Special 2008       * trains in each direction 






















