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OUTLINE OF THE PRESENTATION 

 Transport Sector 

 Energy usage in Transport 

 Comparing different modes 

 Transport scenario in India/World-modal splits 

 How does transport contribute to socio-economic 

development? 

 Sustainability 

 Role of Government in sustainable development 

 Way forward 
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THE TRANSPORT SECTOR 

Demand for freight and passenger 
transport in most developing and 
transition countries is growing 1.5 to 2.0 
times faster than GDP 

Trend shows that as GDP/capita 
increases, passenger kilometers travelled 
increase. Therefore, growing economies 
demand ever higher speed transport. 

The estimated economic rate of return of 
projects in the transport sector is 20-22%, 
50% higher than the Bank average  
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COSTS OF BUILDING TRANSPORT SYSTEMS 

Land 

Construction (right of way, control 

systems) 

Vehicles 

 Interest 

Depreciation 

Operations and maintenance  
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THE TRANSPORT SECTOR 

Public investment in transport: 2.0 -2.5 percent 

of GDP (In India, 2.6% in 11th five year plan, 

3.9% planned for 12th Five Year Plan) 

40% investment of infrastructure is in transport 

Transport contributes to 3-5% in economy, In 

India, 6.4% in 2008-09 (5% road, 0.9% rail) 

Transport commonly accounts for 5-8%of total 

paid employment 
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SHARE OF TRANSPORT SECTOR IN 

OVERALL GDP IN INDIA 

6 

Ref: white paper IR 
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GENERAL COMMENTS ON TRANSPORT 

 Automobiles have made 
the World smaller 

 

 Facilitated businesses, 
stores, and industry that 
were farther away to 
become viable 

 

 “Urban sprawl” -“bedroom 
community” -Concept of 
suburbs 
 Cheap cars have 

enabled one to live 
even farther away from 
business, work, and 
stores 

 

Traffic jams 

 

090402 

Google images 
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GENERAL COMMENTS ON TRANSPORT 

 The combination of 
distant residences and 
vehicle mobility led to 
expansion of one’s life 

 Cheaper air travel -public 
inclined to journey to 
destinations that were too 
far from home for easy 
car travel; families 
dispersing 

 Towns and cities now 
became so spread out 
that walking was no 
longer efficient or 
convenient 

 

SUBURBS in Mumbai 
 

090402 

Credit : Gorky M 
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WORLD URBAN POPULATION 
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TRANSPORT SECTOR TRENDS 

 The urban population in India has increased from 62 
million in 1951 to 285 million in 2001, today its 400m and 
is estimated to grow to around 590 million by the year 
2030. 

 

 The distance travelled annually per person will increase to 
16803 km in 2047 as compared to 6000 km/year today. 83% 
of this distance will be travelled by road, 15% by rail and 
2% by air in 2047. The share of public transport will be 
57% by 2047 as compared to 74% in 2012.  

 

 The same statistic in the EU in 2009 was 11,700 km)  while 
in the US it was about 28,000 km per year in 2010-11  

 

 Freight transport demand will change to 13540 BTKM by 
2047 as compared to 1672 BTKM in 2012. 64% of the 
freight will move on roads, 36% by rail and 0% by air in 
2047. 
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ECONOMICS OF THE “LAST MILE” TRAVEL 

 A difficulty of public transit is that if one has to drive 
to a bus stop or train station, that distance has to be 
a small percentage of the driving distance 

 

 In good weather, most people might walk  

 

 One is not likely to ride a bus to near one’s home and 
then take an expensive taxi the rest of the way home 

 

 Still, in large cities, the cost of parking may be so 
great as to encourage public transit if the remaining 
distance is short  
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CONSUMER DEMAND 

 Travel time budget: research shows that the mean 

time travelled per day is independent of income. 

Worldwide it is 1-1.5 hours. 

 Likewise, around the world a person devotes on 

average 10-15% of their income to travel. 
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TRANSPORT SECTORS SHARE IN TOTAL 

ENERGY CONSUMPTION IN INDIA 
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TRANSPORT SECTOR HEAVY OIL 

DEPENDENCE 
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MODE WISE ENERGY CONSUMPTION IN 

TRANSPORT 
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Land vehicles use the majority of energy simply because there are so 
many of them.  
Transportation offers the best chance of reducing oil demand 
 



EMISSIONS SET TO GROW IN TRANSPORT 
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WORLD DATA 
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COMPARING DIFFERENT MODES 
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 National highways-69k 

   State highways:600k 

 Total 4689K kms Third in world 

  Road density(000 people) 3.8  

  Road density(000 sq km) 660 

Competitive advantage: 

Flexible 

Door to door 

Cheap and Affordable 

Positive economic and social  benefits to our 

society  
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 RAILWAYS 64.5k km 

   23 m1llion passengers and 3.0 MT 

daily- 21k trains, 1.4 million staff 

  golden quadrilateral 55%fr and 60% 

pass 

 

 

Competitive advantage: 

 

Pollution 

Congestion 

Fuel efficiency 

 

 

Yet our share is going down on IR 
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 WATERWAYS: 14.5k km-  

 WB, Goa, Kerela 

 Only 0.15% of NTkm 

 0.1 MILLION passengers 

 These waterways come under 

the Inland Waterway 

Authority of India (IWAI). 

 IWAI is developing—

Allahabad-Haldia, Sadiya-

Dhubri (both in the Ganga and 

the Brahmaputra in the East) 

and Kottapuram-Kollam in 

Kerala   

  

Photo Arnab Pratim Datta 

Competitive advantage: 

Cheap 

Green 
Sea transport can  carry 
intermodal containers 
 
Ships travel in displacement 
mode, pushing the water aside 
rather than skimming over it 
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Competitive advantage: 

Fast 

Can reach anywhere 

More than 22 international 

airports  

Can carry intermodal containers 
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TRANSPORT MODES AND THEIR COMPETITIVE 

ADVANTAGES 

Road 
Door to Door 

Transfer 

Air/Rail 
High Speed 

Water 
Low Cost 

3
/2

0
/2

0
1
7

 

26 

T
P

T
 E

&
E

n
v
 S

P
M

G
T

 N
A

IR
 

Choice is driven by trade offs among prices, speed, safety, reliability 

and convenience 

Supply price in a modal transport market and users’ cost are the 

determinants of choice 



 ENERGY EFFICIENCY 
 

  

Fuel equivalent :  per passenger-Kms (grams) 
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 LAND USE EFFICIENCY  
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DOMINANCE OF ROAD IN FREIGHT IN INDIA 
2

9
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MODES: REALITY 

Being used for Long Haul 

Shortage of Skilled Drivers 

High Turn-Around Time 

Improper Utilization of Infrastructure 

Improper Management 

Non-Adherence to Standards 

Lack of Infrastructure at Inter-Change Points 

In-adequate draft through out the length 

Lack of Suitable Barges 
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GLOBAL MODAL SPLIT, 2000 AND 2050 

HALFWAY CASE BETWEEN HIGH AND LOW 

SCENARIO (%) 

 Share of private passenger vehicles is expected rise. 

 Share of road in freight movement is also likely to rise as compare to the 
expected decrease in rail share in surface freight movement. 
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PASSENGER MODAL SPLIT BY REGION,  

2000-2030-2050 

Year Region/countries Road Rail Air Other Total 

2005 

OECD North America 85 1 14 0 100 

OECD Europe 76 5 16 3 100 

OECD Pacific 72 9 13 6 100 

China 50 15 9 26 100 

India (2006-07) 87 13 - - 100 

Latin America 84 1 12 3 100 

Rest of the World 77 9 6 8 100 

  

2030 

OECD North America 75 1 24 0 100 

OECD Europe 66 5 26 3 100 

OECD Pacific 64 10 21 5 100 

China 67 9 12 12 100 

India (2031-32) 97 3 - - 100 

Latin America 82 0 14 4 100 

Rest of the World 77 6 8 9 100 
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FREIGHT MODAL SPLIT BY REGION,  

2000-2030-2050 OPTIMAL 

Year Region/countries Road Rail 

2005 

OECD North America 40 60 

OECD Europe 86 14 

OECD Pacific 72 28 

China 25 75 

India (2004-05) 61 39 

Latin America 84 16 

Rest of the World 87 13 

  

2030 

OECD North America 48 52 

OECD Europe 89 11 

OECD Pacific 77 23 

China 46 54 

India (2031-32) 50 50 

Latin America 89 11 

Rest of the World 91 9 
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INTERMODAL SHIPPING CONTAINER-ALL 

MODES CAN COLLABORATE 

 Fits ships, trucks, trains, or sets on ground 
070405 

3
/2

0
/2

0
1
7

 

34 

T
P

T
 E

&
E

n
v
 S

P
M

G
T

 N
A

IR
 

Intermodal freight loading - Copenhagen Cargo.mp4
Intermodal freight loading - Copenhagen Cargo.mp4
Intermodal freight loading - Copenhagen Cargo.mp4
Intermodal freight loading - Copenhagen Cargo.mp4
Intermodal freight loading - Copenhagen Cargo.mp4
Intermodal freight loading - Copenhagen Cargo.mp4
Intermodal freight loading - Copenhagen Cargo.mp4
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TRANSPORT INFRASTRUCTURE AND 

(HIDDEN)COSTS OF TRANSPORT  
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TRANSPORT AND ECONOMIC DEVELOPMENT 
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HOW TRANSPORTATION CONTRIBUTES 

3
/2

0
/2

0
1
7

 

39 

T
P

T
 E

&
E

n
v
 S

P
M

G
T

 N
A

IR
 



EXTERNAL COSTS--- 
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animal overbridge singapore.mp4
animal overbridge singapore.mp4
animal overbridge singapore.mp4
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DSC_0422.JPG


EXTERNAL COSTS 
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 Air Pollution 

 Carbon Monoxide (CO) 

 Nitrogen Dioxide (NO2 ) 

 Hydrocarbons and 

Volatile Organic 

Compounds(HC/VOC) 

 Carbon Dioxide (CO2) 

 Water Pollution 

 Air pollution fallouts 

 Marine vessel 

discharges and spills 

 Construction of 

infrastructure 

 Noise pollution 

 



PRIVATE (OR INTERNAL COSTS) 

Directly borne by transport users 

 costs of depreciation and maintenance of 

vehicles 

 costs of insurance 

 fuel costs 

 own time costs 

 transport fares 

 transport taxes and charges  

Market mechanism charges these costs 

directly to the users 
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GOVERNMENT EXPENDITURE 

Construction and maintenance of 
infrastructure (including facilities for the 
environment and traffic safety such as noise 
barriers and wild life viaducts) 

Traffic duties of police and justice 

Other government activities (license 
registration etc) 

Public transport subsidies 

Other transport related government 
expenditures 
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INDIAN RAILWAYS: SUBSIDIES 

Carriage of essential commodities at 

below cost 

Passenger and other coaching service at 

below cost and loss in suburban services, 

uneconomic branch lines 

Freight concession on relief materials, 

other obligations such as education, 

security etc 
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SOCIAL COSTS 

All costs occurring due to the provision 

and use of transport infrastructure  

Sum of internal, external and government 

expenditures  

 

Social costs = Internal costs + external 

costs + (government expenditure) 
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EXTERNAL COST ESTIMATES IN EU 

As per UIC study, the total external cost 

of transport in the EU-27 plus Norway 

and Switzerland in 2008 amount to more 

than € 500 billion (4% of the total GDP of 

EU) 

About 77% of the costs are caused by 

passenger transport and 23% by freight 

The annual congestion cost of road 

transport delays amount to between € 146 

and 243 billion (1 to 2% of the total GDP)  
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EXTERNALITIES- UNINTENDED EXTERNAL 

IMPACTS !! DO WE MONETIZE THEM 
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Others: visual intrusion, physical intimidation(of 

cyclists/pedestrians), congestion and disruption 



TCS STUDY-SOCIAL COST OF ROAD 

ACCIDENT 

Cost of a fatal accident (sum of) 

 Gross loss of future output 

 Notional value of pain, grief and suffering (as 

a percentage of gross output loss)  

 Hospital expenditure 

 Loss of earnings during hospitalization 

 Lawyers' fees 

 Surveyors' fees 

 Administrative expenses by police, insurance 

companies and courts 

 Relatives‘ costs. 
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TCS STUDY 

Cost of damages to vehicle (sum of) 

 Repair charges of the damaged vehicle 

 Wages of the crew 

 Surveyors' fees 

 Administrative expenses of insurance 

companies 
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INTERNALIZATION 
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 Is a way to give transport 
users the right incentives 

 The internalization of 
external costs can done 
through 
 Regulation, i.e. command 

and control measures  

o Emission standards, 
process specification, 
product specification, 
institutional regulation 

 Market-based instruments 
(e.g. taxes, charges, 
emission trading, etc.) 

Tall people have to pay 

for extra legroom … 



POLICY INSTRUMENTS FOR 

INTERNALIZING EXTERNAL COSTS 
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COMPARISON OF RAIL AND ROAD IN INDIA 
5

3
 

3
/2

0
/2

0
1
7

 
T

P
T

 E
&

E
n

v
 S

P
M

G
T

 N
A

IR
 



SUSTAINABILITY… 
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Meeting present needs of  today’s populations 

without compromising the needs of future 

generations. 

Climate Change- What Happens If The World Warms Up By 2°C.mp4
Climate Change- What Happens If The World Warms Up By 2°C.mp4
Climate Change- What Happens If The World Warms Up By 2°C.mp4


GLOBAL EMISSION SCENARIO 
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http://energyatlas.iea.org/?subject=-1002896040
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country Total greenhouse gas emissions 

thousand metric tons of carbon dioxide 
equivalent  

% change  

2012 1990-2012 

Afghanistan 17,981.30 43.5 

Bangladesh 1,83,300.60 44.7 

Bhutan 3,297.00 157.5 

Cambodia 1,27,399.60 552.6 

China 124,54,710.60 220 

India 30,02,894.90 116.4 

Indonesia 7,80,550.80 -33 

Malaysia 2,79,098.40 40.5 

Myanmar 5,28,416.20 -39.6 

Nepal 40,762.70 62.3 

Pakistan 3,69,734.60 114.3 

Sri Lanka 30,451.80 65.7 

Vietnam 3,10,664.10 213.6 



GHG EMISSIONS DEPEND UPON 

LIFESTYLES! 

 Public transit was much more popular when 
private vehicles didn’t widely exist. 

 The mobility offered by a private personal vehicle 
meant that someone could go on a moment’s 
notice to some arbitrary destination with persons 
of their choice. 

 India’s low per-capita GHG emissions are only 

partly due to poverty. A significant part is due to 

inherently sustainable lifestyles that do not 

change significantly as people become better-off! 

 Some international comparisons illustrate the 

point: 
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Source: TERI analysis (various data sources) 

CO2 emission from food sector--from Field (production) to 

Table (processed food)-excluding cooking
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waste to energy sweden.mp4
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Estimated CO2 emissions from passenger transport  

(gm/passenger-km) 

Source: TERI Analysis, various data sources 
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PER-CAPITA CONSUMPTION OF CONSTRUCTION 
MATERIALS PER-UNIT OF INHABITED LAND AREA 
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TRAGEDY OF COMMONS 

 Free access and unrestricted demand for a finite 

resource ultimately dooms the resource through 

its over-exploitation. 

 

  This occurs because the benefits of exploitation 

accrue to individuals who are motivated to 

maximize his or her use of the resource, while the 

costs of exploitation are distributed between all 

those to whom the resource is available.  

 

  That is, the individual benefits while the group 

pays for the use, extraction and consequences 
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Tragedy of the Commons or The Problem with Open Access.mp4
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“A technological society has two choices. 
First it can wait until catastrophic failures 
expose systemic deficiencies, distortion and 
self-deceptions… 
Secondly, a culture can provide social checks 
and balances to correct for systemic 
distortion prior to catastrophic failures.” 
 
                     - Mahatma Gandhi 

“Speed is irrelevant if you are 

going in the wrong direction” 

- Mahatma Gandhi 
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GOVERNMENT AND ITS REGULATORY ROLE 

3
/2

0
/2

0
1
7

 

66 

T
P

T
 E

&
E

n
v
 S

P
M

G
T

 N
A

IR
 



MOTOR CAR LIFE-CYCLE 

Data Taken From: Bouwman & Moll (1999) 
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In a typical motor car’s life, the Use Phase (driving and maintenance) dominates 

energy consumption at 85%. This is typical of durable goods. The average car in 

OECD countries lasts for 13 years and travels 120,000 miles. 
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SOCIAL POLICY: TAX 
T

a
x
 /
 G

a
ll

o
n

 [
 $

U
S

 ]
 

Unleaded Petrol Tax Price, 2001 

Does the big difference in petrol tax between Europe and the US 

partially explain the difference in private car ownership: 450cars/1000 

people in EU and about 700 cars/1000 people in the US? 
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WHAT THE GOVERNMENT HOPES TO ACHIEVE 
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 To ensure the transport system adds to the 

economic and social benefits and reduces harm 

 To create the transport system that is  

      Effective-Timely moves people and freight to        

  their destinations 

    Efficient- delivers right infra and services/value 

  for money 

      Resilient-meets future transport needs and    

  endures shock 

    Safe and Responsible-reduces harm 

 Priorities-Investment in infrastructure, 

regulation, opening markets 

       

 



IMPROVE EFFICIENCY OF ROAD SECTOR 

 Set fuel efficiency standards and audit I&M 

 Modernize the truck fleet and organize the trucking 
industry- productivity 300-500km/d~1000 
internationally-introduce multi-axle trucks 

 Emphasize logistics planning  

 Better vehicle utilization-urban consolidation 
centers 

 Use of IT-electronic processing of driver and cargo 
info for seamless movement 

 Intelligent transport systems such as timed entry 
freeways and on-board traffic directors could reduce 
congestion and increase the mean speed of 
automobiles by 15% 
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google cycle.mp4


IMPROVE EFFICIENCY OF ROAD SECTOR 

 Improve efficiency of SRTU’s 3.5kmpl~best 

5.5kmpl benchmarking, incentives to improve 

 Introduce alternate fuels-biofuels 

 Shift from private to public modes 

 Shift to cycles and non polluting modes 
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cities least people use cars.mp4
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72 

Ref: green logistics  Alan Mckinnon et al. 
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PROMOTE COASTAL SHIPPING AND IWT 

 Water share only 6% as against 30% in China 

 Set up dedicated ports and terminals in existing 

ports for coastal shipping 

 Connect ports (Sagarmala) 

 Intermodal integration with rail and road 

 PPP in IWT infra 

 Policy and Legislation for priority to IWT 

 IT in water transport-Crewless ships 
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crew less ship.mp4
crew less ship.mp4
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SKYSAIL 
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PROMOTE INITIATIVES TO IMPROVE 

MARKET SHARE OF RAILWAYS 

 Benchmarking of energy efficiency across Railway 
systems 

 Augment capacity -especially GQ for IR 

 Introduce HSR 

 Introduce private freight operators in areas where no 
rail share 

 Empty flow direction policy 

 Increase investment 

 Promote renewable 

 

 What can we do to make public transport the 
preferred mode? 

 Facilities at our terminals to promote use of second 
mode of public transport for the next leg of the 
journey 
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 RAIL SPENDING (% OF RAIL & ROAD SPENDING), 

C2013  

3/20/2017 
7

9 
TPT E&Env SPMGT NAIR 

Rightsizing between rail and road could result in 10% 

decline in logistics costs,5-6% increase in trade and 100-

120% increase in the range of products 



SECTORAL INFRA SPENDING AS % OF GDP  

 

3/20/2017 TPT E&Env SPMGT NAIR 8

0 

There has been comparative success in the 

infra sectors where the private sector has 

taken the lead 



RAIL SPENDING AS A PERCENTAGE OF 

GDP 

China vs India World benchmarks 
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POLICY MEASURES TO PROMOTE INTER 

MODAL SHIFT TO MORE EFFICIENT MODES 

 Tax –polluter pays principle-fuel/vehicle excise 

duty, ERP, tolls 

 Marco polo program of the EU- subsidy provided 

for every 500tkm of load shifted from road to rail  

 Advice and exhortion-UK’s freight best practices 

program (FBP) to reduce logistics footprint 

    www.freightbestpractice.org.uk 

     US smart way program to reduce transportation 

footprints-approves emission reducing products, 

financial support for green tech, and anti-idle 

features 
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http://www.freightbestpractice.org.uk/


POLICY MEASURES TO PROMOTE INTER 

MODAL SHIFT TO MORE EFFICIENT MODES 

 Financial incentives: Support green investment 

or subsidize green freight 

 Liberalization: encourage back loading, own 

account operators permission to backload, 

 Infra and land use planning: construction and 

management of network infra and terminals- 

access to infra and zoning for logistics related 

activity 

 Regulation: vehicle design-weight, length/ 

operation-environment zones-time or 

geographically, tariffs 

 Logistics efficiency-food miles debate 
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SUMMARY 

 Changes in lifestyles -highly mobile society- 

reduced need for public transport-last mile 

 Different modes of transport –competitive 

advantages and socio-economic benefits 

 Transport impacts the environment -unintended 

consequences 

 Sustainability and the tragedy of commons 

  Solutions include social systems (public transport) 

and technological improvements (hybrid cars, 

engineering for sustainable design). 
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SUMMARY 

 

 Design of Intelligent transport systems /shifting 

to non polluting ones 

 Convenience to Customer is to be ensured 

 The Internet connectivity is leading to virtual 

meetings and may eliminate the need for 

passenger transportation 

 FUTURE 
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google home.mp4
These breakthroughs are changing the future of transport.mp4


REDUCE YOUR CARBON FOOTPRINT 

Thank You/Any Questions 
8

6 
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