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Overview
Growth in transport is strongly correlated with growth in economy as it links markets, reduces a variety of costs, boosts agglomeration economies and improves the competitiveness of the economy. Policymakers need to allign economic incentives for high GDP growth with global efforts to reduce  carbon emissions. Decoupling of GDP from GHG emissions in transport by policy shift towards improving efficiency, low carbon fuel, modal shifts to cleaner modes and infrastructural changes promote economic growth along with emission mitigation efforts to achieve least cost ways in reaching both GDP and GHG emission targets.
Globally Oil is the major fuel consumed for transport. 53% of oil consumption in 2010 met 94% of transport energy demand. Carbon emissions from both passenger and freight transport is 7% in India; second largest after the electricity sector. Efforts to decarbonize freight transport in India have been slow in comparison to passenger transport. Roads contribute 70% whereas more efficient and less carbon intensive railways contribute 30% to freight traffic. Modes of freight transport like coastal shipping and  inland waterways have greater potential to reduce energy and emissions in India, there is a renewed policy thrust to promote freight transport through waterways in India. In the long run, application of a carbon cap will lead to a shift in less emission intensive modes of freight transport, but an increase in costs.
Methods
Integrated Assessment Modeling using the Global Change Assessment Model, Scenario Analysis.

Results
In the Business as Usual (BAU) Scenario, energy demand in transport is highest in passenger sector followed by freight sector. In the freight sector, road comprises the major share (80%) followed by rail (5-7%). Service output in transport is highest for passenger sector in India. Globally shipping has highest service output (41%). Among freight sector, rail has the highest share of output.  In the Advanced Carbon cap (ACS) scenario, where a global emission cap of 450 ppm is applied, the energy demand of road increases at the expense of shipping. There is an increase in the Service Output of rail by 2-3% as compared to the BAU Scenario. 

The share of inland waterways in service output increases considerably in India region for the freight sector. In the BAU scenario, it goes to as high as 20% around 2025, only decreasing in percentage to around 7% during the end of the century. In the advanced scenario, it goes to 8% in 2030 and stabilizes around 5% at the end.
Oil is the major fuel used in transport freight in both BAU as well as ACS Scenario. Compared to the BAU scenario, the share of oil decreases in the ACS Scenario both globally as well as in India by around 10-12% by the end of the century. The share of electricity and gas increases correspondingly, with electric trains contributing a large share of the increase.
In the BAU Scenario, GHG emissions of India increase from 351 MTC in 1990 to 3143 MTC in 2100, whereas global emissions increase 7617 MTC to 23785 MTC. In the ACS Scenario, the emissions of India increase from 351 MTC to 865 MTC, whereas the global emission decreases from 7617 to 3940 in MTC units. The rise in global mean temperatures is by 3.73 degree Celsius in the BAU scenario whereas it is around 2.19 degrees in the ACS Scenario. 
The costs of air transport remains the highest in freight sector both in the BAU and ACS Scenario, with the costs increasing in the latter by 0.04 $/ton in 1990 prices. The costs of rail, road and shipping also increase in the ACS scenario. An additional carbon price is needed in the ACS Scenario to maintain the target of 450 ppm, the price of Carbon increasing from around 1$/ton to around 300 $/ton till the end of the century. 
Conclusions

Increase in the share of waterways for freight transport in India will reduce costs in the future, it will also aid to reduce the emissions and reach global temperature targets in more efficient way. 
The share of rail in India’s freight transport will also increase as it is more energy and emission efficient.  
A shift in fuel mix will take place from oil to electricity and gas in future, with an increasing role of hydrogen end use technology. 
A uniform and progressive carbon price will reduce global emissions accompanied by higher cost of transport modes. 
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