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Transport Sector: Going Low Carbon 

• Passenger Mobility: personal choice
• Freight Transportation: cost competitiveness & 

Supply chain commitments
• CDM rewards offsets mostly for investors, not 

much for users
• Apprehensions of stakeholders in business-as-

usual carbon based transport infrastructure
 - CO2 reduction strategies not yet clear/backed by clear government 

          policies
  - High cost of clean fuel technologies (large scale Solar, Wind power 

         costly, not yet commercially viable)



  

Global & Indian Patterns
• Transportation market: global shift towards railways 

• Rail travel on average 3-10 times less CO2 intensive than road/air

• India: Growth in transport sector vis-à-vis the growth of railways:
      - Railway sector not keeping pace with the overall transport sector  
        even with capacity addition
   - Average growth in freight movement: 9-12%, 
      - Growth in rail freight movement: 6-9%
      - Result: Estimated fall in railways’ market share from 36% in 1999- 
        2000 to 29% in 2011-12  (though freight movement will increase 
        from 305BTKM to 740 BTKM or +243% for a 20% y-o-y growth,   
        against a total freight increase of 300%, averaging 25% y-o-y)



  



  



  

Indian Transport Sector
• Large, diverse 
• Dominant mode: Roads (80% of passenger traffic, 65% 

of freight)
• Density of highway network 
        0.66 km of highway per square km of land  
        US= 0.65, China= 0.16, Brazil= 0.20 

• Railways: other large player - about 14m passengers/day 
• Supply side problems: 
     - Intense competition (private road transport services) 
     - Operating inflexibilities
     - Capacity constraints on key routes 



  

Roads
•  Annual growth rate (from 1990 base of 80%  

share of land transport demand):
       12% in freight demand
         8% in passenger demand 

•  Demand for rail transport :
       1.4% a year for freight
       3.6% a year for passenger traffic
    (Last 3 years:  Growth of 9.4% rail freight, 7.4% 

rail passenger traffic)



  

National Highways Projects
(31.3.09)



  

• 11th Plan: National highways development 
requirement estimated at $48.4 billion

• Focus: Integrated development:
   - Continued development of national 
      highways and rural roads 
   - Emphasis likely on the development of 
     state highways and district roads



  

Indian Railways
    2000–2005: 
    Growth in global Rail Freight traffic: 25% 
                        Rail Passenger Traffic: 19%
• Indian Rail market share in 1950-51: 

88% (Freight traffic)
    68% (Passenger traffic)
• Current market share:
    40% (Freight traffic)
    20% (Passenger traffic)
• Revenue = 1.75% (approx) of GDP.
• Largest Employer (1.41million) 



  

XIth Plan Projections
• Freight Traffic to grow at 8-9% p.a.

• Passenger Traffic to grow at 6 % p.a.

• Projections for 2011-12:
– 1100 Million Tonnes of Originating Freight

– 705 Billion TKMs

– 8400 Million Originating Passengers

– 880 billion PKMs



  



  

• Railways: any form of primary energy  
(electricity, coal, diesel)

• Energy efficient: lowest known frictional 
loss due to rolling of steel on steel

• Road Commercial carriers: low payloads, 
lower fuel efficiency



  

Strategy
    Objective: Neutrality,  eventual Carbon Mitigation Rating 

for Transport Sector Projects

• Non-fossil fuels → Traction & Operation
• Change in Mode of Transport: light cargo, short haul, 

heavy haul
• Change in use of Rolling Stock Energy efficiency in 

commercial hubs (terminals, warehouses, logistics 
parks): 25% cut in carbon emissions through LEED-rated 
buildings (carbon credits)

• Energy-efficient technologies
• Reducing transmission loss in electric OHE lines
• Improving fuel management in diesel locomotives

• Other Options: DFC, High speed trains, inter-modal mix



  

Freight Traffic
Bulk of IR’s traffic: overstretched Golden Quadrilateral -Speeds of 26 km/hr
Limited flexibility & capacity constraints will kill the surge

Dedicated Freight Corridor
Estimated Saving of CO2 Emissions
• Through vehicle displacement: 347- 500MT by 2027 (cumulative)
• Through locomotives with regenerative braking: another 3MT
• Through swap/barter strategy: an additional 9MT
• 30% energy requirement from clean power: Swap/barter strategy
• Only fuel efficient 3-phase locos with regenerative braking
• High Speed Regenerative locomotives/kinetic energy harnessing electric 

locos for energy recovery - supply to grid 10%
• FEMU services for time-sensitive light cargo

MT=Million Tonnes



  

High-speed trains
• Cost - Resource constraints
• Priority
• Geography: Terrain, curves, inter-city distances

Inter-modal mix:
• Rail bridging: Roadrailers, piggy back services
• Road for short-distance passenger, <500kms 

container/freight
__________



  



  



  

Indian Railways

• Demand-Supply gap: Quantum jump required
Estimates: Total Investment (2007-2015): $80 billion (Rs.350,000 crores)            
          

                         Previous period (2002-2007): $15 billion

• 1/3 reduction in annual upkeep costs through implementing best-
practice procedures (Source: OECD report on Railways) 

• Projections:
    - Passenger traffic: 

 Current 6b to 8.4b (2011-12) to 9.5b (2015) to 14 b (2020) 
    - Freight traffic: 

 Current  700 MT to 1100 MT (2011-12)  to 2000 MT (2020) 
    - Rolling Stock: Projected Shortfall in XI  Plan (2011): 
         Diesel Locos:        700 
         Electric Locos:      700 
         Wheels:           124000 

Sharmila Chavaly 2009



  

Sources of Financing
                          Xth Plan (2001-2006) Outlay

$19b
(Rs. 82232 crs)

$13b
(Rs. 60600 crs)

Total

$9b
(Rs.36935 crs)

$6b
(Rs. 27600 crs)

Budgetary 
Support

$10b
(Rs. 45296 crs:
28331+16965)

$7b
(Rs. 33000 crs)

Internal 
Generation 

+ 
Market 

Borrowings

EstimatesPlan ProjectionsSOURCE

Sharmila Chavaly 2009



Source: Planning Commission

        Source: Planning Commission



  

Planned Capacity Enhancement
• Doubling and  Port Connectivity – 6000 Kms.

• Dedicated Freight Corridors-11,500 Kms.

•  Feeder Routes of DFC- 15,000 Kms. 

• Gauge Conversion- 12,000 Kms.

• Asset Renewal/Upgradation–all High-density Routes

• Modernization of Passenger & Freight Terminals  

• Augmentation Of Manufacturing Capacity Of Rolling 
Stock.



  

Railways – An Internatonal 
Comparison



  



  

% Growth in Infrastructure 
Services/Production



  

India: Requirements

Source: Report of the Committee on Infrastructure Financing, 2007
Sharmila Chavaly 2009



  

REQUIREMENTS (contd)

• Maintaining GDP Growth Rate at 9% (2007-11), 
entails 6% increase in total investment

• Next 5 yrs: Required increase in Fixed Capital 
Formation in infrastructure for 8%+ GDP= 8–9% 
(twice the current rate)

GDP= $775 billion
    4.6% of GDP (2002-07) →  8% of GDP     
                                                      ($320 billion!)

• Implications for the Public Sector
Sharmila Chavaly 2009



  

REQUIREMENTS (contd)

• Estimated non-Railway investment 
requirements by 2012:

        $  49 billion - National Highways 
        $    9 billion - Airports
        $  11 billion - Ports
        $120 billion - Energy
• India can absorb $ 150 billion FDI in 

infrastructure sector alone

Sharmila Chavaly 2009



  

INVESTMENT TODAY

• Investment Plan for total estimated 
investment of USD 320-350b (2007-12) 
– Internal resources  70%
– External funding (WB/ADB/Bilateral)       10%
– Private investment  20%

• PPI as percentage of GDP < 1%
• Last few years:$6-8b, Aim = $15b

Sharmila Chavaly 2009


