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Abstract 

The paper makes a comparison between rail and roadways as means of transporting goods from one city to the other in India; and inland waterways. It highlights the flip side of the two conventional modes, their demerits! Also, it sheds light on how advantageous the waterways would be, if developed and maintained well in a country like India that is rich in both human as well as natural resources.

The paper goes on to giving handy suggestions and guidelines to work upon the development of the inland waterways in India, which will surely lead to greater profits, giving a lift to the nation’s economy. Not only this, the paper clearly indicates that the use of inland waterways is extremely eco-friendly and less polluting in comparison, which is the need of the hour!
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Main text

Inland water ways

Our population is 1.22 billion, making us the second largest populous nation with a landmass of 2,973,190square meters, which makes us the seventh largest nation in the whole world. In spite of these assets, we are a poor nation with severe scarcity of food, water and other basic necessities.

Our developing country has a large coast line, i.e.7, 517 km (4,671 mi), extending from Gujarat    to West Bengal. There are many spots along the coast considered to be suitable for constructing harbours and developing marine transportation.  Inland  Waterways  and  Coastal  Shipping  is  one  transportation mode  that  is  highly   underutilized in India. Development of these modes can be a game changer in the way goods move in India with rank inefficiency. 

 Inland water transport includes natural modes like navigable rivers and artificial modes such as canals. It is an environment friendly mode of transport.  A comparison between current modes, like rails and roads, and water borne modes brings out some astonishing results.
The common modes of transportation used today – rail and roadways – have certain very prominent disadvantages which can be put under the following heads: 

1. Air pollution

Substantial amount of local pollutants like carbon monoxide (CO), unburned hydrocarbons (HC), nitrogen oxides (NOx), sulphur dioxide (SO2), lead (Pb), and suspended particulate matters (SPM) are also emitted by the passenger transport sector. The air pollution problem due to vehicular emission in most of the metropolitan cities in India is taking serious dimension and worsening people’s quality of life. Pollutants from vehicular emission have various adverse health effects. One of the main pollutants SPM, particularly fine PM, has serious health effects, especially in the form of respiratory diseases. The ambient air pollution in terms of SPM in all metropolitan cities in India exceeds the limit set by the World Health Organization (WHO).

2. CO2 emission from passenger transport sector
CO2 emission is projected to increase from 19.80 to 93.25 million metric tons of carbon equivalent in a span of two decades between 2000-01 and 2020-21. In the efficiency gain scenario (i.e., assuming that the CO2 intensity of all modes declines at the rate of 1% per year), the CO2 emission in 2020-21 is projected to be 76.36 million metric tons of carbon equivalent. One should note that even in efficiency gain scenario, the level of CO2 emission from passenger transportation in India is expected to increase at the rate of around 7% per year during the next two decades.
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India faces significant challenges in balancing its increased demand for mobility with the need to protect its environment from further damage. Population growth and urbanization make the task all the more difficult. Rapid increase in vehicle ownership will aggravate the already existing air pollution problem and urbanization will increase the health risks from that pollution. In the absence of coordinated government efforts, including stricter enforcement, air pollution is likely to continue to worsen in the coming years. India’s ability to safeguard its environment will depend on its success in promoting policies that keep the economy growing while fulfilling the energy demand in a sustainable manner. In the following graph we see…
[image: image1.png]igure 1 . Per capita CO, emission from different modes of transport (kilograms of carbon
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3. Fuel and energy Consumption 
Nearly all motorized vehicles necessitate the combustion of petroleum-based fuels. In India, transport accounted for nearly half of petroleum products consumption in 2004/05. The growth in transport demands directly weigh on the country’s needs for oil. India’s oil dependency has increased over time and stood at 76% of total crude oil refinery requirements in 2005. In 1990, crude oil dependency was only 39%. This reflects the increasing need for petroleum products to feed the growing Indian vehicle market. Refinery capacity covers all of the needs of the domestic market and exports a very small quantity.   

Energy consumption in the transport sector is evenly distributed between freight and passenger transportation as shown in Figure 2. Road transport is the most used means of transport, followed by air, and then rail.  Finally, a very small quantity of energy is used for waterways transport.
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[image: image2.png]Figure 2 . Transport Energy Consumption per Mode in 2004
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 Energy use by cars is expected to grow at an annual growth rate of 11%, increasing the demand for oil considerably. In addition, oil consumption used for freight transport will also continue to increase.
4. Ecology

  Data on air pollution permit the most straightforward comparison.  As the table below shows, despite substantial variation among the estimates within each transport mode, trucks are clearly much more polluting than trains or boats.  This applies across all pollutants.  The data suggest that rail and road are more harmful than marine transport. In table 3 we see comparison between the emission released from truck, rail, marine….
[image: image3.png]Table 3. Air Emission Factor Ranges for Truck, Rail, and Marine, in grams/tonne-km
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NOx 1.85-5.65 020 1.01 0.26-0.58
503 0.10-0.43 0.07-0.18 0.02-0.05
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So as to sum up, some clear conclusions can be drawn by comparing the data presented in this paper.
· Energy consumption is much higher 

· C02 emission high enough

· Air pollution
· Fuel consumption

India has an extensive network of inland waterways in the form of rivers, canals, backwaters and creeks. The total navigable length is 14,500 km, out of which about 5200 km of river and 4000 km of canals can be used by mechanised crafts.
These three truisms, namely our vantage position, eco-friendly nature of inland water transport and the priority given by the advanced countries to method makes it obvious that we need to develop this means of transport. 

Comparison with developed nations
•
The total cargo moved (in tonne kilometres) by the inland waterway was just 0.1% of the total inland traffic in India, compared to the 21% figure for United States.

•
Freight transport by waterways is highly underutilised in India compared to other large countries. 

By the above facts and results it can be seen that the present state of Indian water ways far to behind compared to the western world. Henceforth, in my upcoming presentation I would like to present suggestion and effective guidelines which would help in developing effective inland waterway system. 
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The strategy — what needs to be done?
I have tried to divide my action plan into 2 major categories

A. Exigent plan

B. Future envisaged and How to reach there?
a) Exigent plan 
Port development
· Infrastructure

If we compare our infrastructure of ports and harbours with countries like Singapore, united states our ports/ harbours are lagging behind. We still don’t have the world class facility. We are still lagging in specialised terminals/berth to get specialised cargo. Harbours must be constructed with better cargo handling equipment.

· Specialised terminals or berths 

Separate terminals can be provided for inland traffic for major ports such as in Bombay, Kolkata etc. which will ensure that the inland vessels will not have to wait for separate berth. Due to this we can achieve higher efficiency, along with less time wastage. 

Floating terminal is another bright idea, but initial capital and thereafter its maintenance must be taken by port authorities.
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· Fleet increment 

Once we start getting a positive feedback, the fleet can be increased, by making larger vessels, thus making it more economical and cheaper.  
· Maintenance  

Once the inland waterways are constructed, they need to be maintained. The major issue is silting. So as to avoid silting, dredgers must be used frequently. There must be treatment and management of ships waste which may get released in waterways. The amount of maintenance required is immense compared to roads. Hence huge capital is required from the government.

Manpower
The water transportation system can provides immense amount of   job opportunities in India. For building and establishing waterways, huge manpower is required. We won’t be having problem as we have large population, we can get cheap and skilled labour. The problem is inculcating requisite skills in this labour. This is a difficult task which starts with overhaul of our educational system which is beyond the scope of your paper. But example of China shows that it can be done. 

There is also the need of educating our populace about water transport and how cheap and efficient it is. Popular demand by the people can be a great harbinger of change. 

The following point would help to attain maximum efficiency

· Free information centres

People must be made familiar with the marine field. There must be centre must which provide free service to public about current developments, information about shipping and logistics, waterways. It can be made online so that maximum people get benefitted
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· Government based training institutes

Before joining, personnel must be adequately trained. Personnel must be employable for handling specialised jobs. Hence we need training institutes, which are distributed all over the country. It would more appreciated by common people if it is a government based institution because the fees required by the course will be lesser compared to private institutes. 

Currently there are only 138 training colleges which are approved by DG Shipping. Among these, government based colleges are very few. Out of the 138 training institutes, there is only one college called the National Inland Navigation Institute (NINI) which specifically trains   for various courses in the field of Hydro graphic Survey, River Conservancy, River Training Works, Navigational Aids, Operation and Management of Jetties/terminals, Operation of vessels, Transport economics, Repair and maintenance of craft. This is one area that needs to be looked into in order to achieve the ultimate goal of developing.  The number of training institutes such as the NINI needs to be upped. 
Research and development

Port advancement and research must happen simultaneously.  Once we get a positive feedback from the current establishment, we can start working upon the enhancement of waterways.  By constructing research centre we can acquire effective design of ship specifically design over Indian waters. Indian logistics can be improved at a larger extent. 
b) Future envisaged and How to reach there?

Waterway development

Water way development means increasing the capacity, draft, width in such a way that bigger vessels having huge drafts can pass through the canal.
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Current criteria 

The criteria laid down for declaration of national waterway are

· it should be capable of navigation by mechanically propelled vessels of a reasonable size;

· it should have 45 m wide channel with a minimum depth of 1.5 m;

· it should be continuous stretch of 50 km except in urban areas;

· it should pass through and serve the interest of more than one state, connect vast hinterland and major ports and connect places not served by any other modes of transport.
The above criteria can be superseded by adopting new technology for developing waterway.

Once the development starts, there will be many impediments faced such as ecological and political problems.

Solution 

-in case of ecological problems can be solved by case study and attaining sustainable development. 
Political problems- in India , one of the strings of corruption, leads to politics, here people often get carried away by bad omen or religious mark over a land. Land disputes are another big issue. Hence a Government strong ordinance/law is required to clear the land for such purpose. The best example here is Golden Quadrilateral. So as to construct highways connecting 4 largest metropolitan cities strong ordinance/law was established by Prime Minister Atal Bihari Vajpayee to clear the land for this purpose which no one could oppose. 
Attracting MNCs/private sectors in Indian waterways

Different norms and plans must be made by government to attract new market towards these sectors. Must encourage private sectors to invest in these sectors so that the current standards can be enhanced .for building a world class platform, huge amount of investment is required by both government as well as the private sector.
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Conclusion

The paper makes a good comparison between the use of conventional modes of transportation and waterways as another means. We have seen that the conventional modes have various disadvantages to their credit.  Waterways, on the other hand, is not only economical, but an eco-friendly option, too, to move goods.
The development of inland waterways can be a major force multiplier to India’s quest to be in the forefront of comity of nations and the country must get down to this task in right earnestness. 
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