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Changes due to
price of carbon

A\I1L Architecture for Transport

Scenarios
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iii. Clean Electricity ii. Coal by wire

iii. ICT - Navigation
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iii. Regional Pipelines
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e Demand Side Strategies

 Freight demand — Reduce through e.g.,
— Coal by Wire : Reducing coal transportation

— Regional Pipeline : Reducing gas transportation through
LNG mode

e Modal Shift

— Road to Rail: By improving efficiency of railways e.g.,
Dedicated Rail Freight Corridor

— Rail to Pipelines
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Coal transportation
accounts for 43% of rail

freight

Coal freight transport
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Total Proven Reserwes 95.9
Madhya billion tonnes
Pradesh — M aharastraOthers
8% 5% 1% Jharkhand

Andhra 19%

Pradesh
9%

Eastern Coal Fields Ltd.
Bharat Cooking Coal Ltd.
Central Coal Fields Ltd.
Northern Coal Fields Ltd.
Western Coal Field Ltd.
South Eastern Coal Field Ltd.
Mahanadi Cgal Field Ltd.

North Easteift Coal Field Ltd. (a
unit under %L HQ.)

Major Places
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N1 Electricity Generation and
UNEP Consumption

Electricity consumption (Mil. kw

Upto 256
256 - 588
588 - 1019 o
1019 - 1601 ¢
1601 - 2639
2639-5224 |

upto 593
593 - 1797
1797 - 6229
6229 - 9234
9234 - 12734
>12734
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e Scenario Storylines

BAU Storyline : Active role of RESCEYRVA S HENIagelet=S o) Rl

State Electricity utilities in central policy in grid creation and

power generation. generation

e 80% of coal based capacity at
pit head or at coast by 2050.

e Rail based transportation
would therefore be limited to

only 20% of coal demand in
States capacities located 2050.

 Central policy is driven by
setting up of large coal
power plants at pit heads
and at coastal locations.

closer to demand.

M=



z
R maanigesiea

IC JC JOVAC

AHMEDABAD

Coal by Wire Scenario

Coal Transportation by Rail
(billion ton km)
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\@!}" Dedicated Rail Freight Corridor
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« By 2046 DFC's expected
to transport 2712 btkm
(RITES, 2009)

* 47% of Projected Freight
Demand will move on
DFC's
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BAU Storylines
— Slower rollout of DFC and
slow pace in creating

interconnecting
infrastructures

By 2050 only 33% of
traffic projections made
by RITES study realised

Scenario Storylines

DFC Scenario Major modal

shift from road to rail due to

— Complete achievement of

projections in the RITES,
2009 study. As a result a.

— Faster electrification of
railways
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Logistic Grid — Modal Shares
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Overall Freight Demand
2010 - 1771 btkm CAGR 2010-50 = 3.6%

2050 -
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7341 btkm

Overall Freight Demand

2010 - 1771 btkm

2050 - 6558 btkm

CAGR 2010-50 = 3.3%




VL‘<<\
\ L2

UNEP

4“”

(
<

L
t

« BAU Storyline

— No regional pipelines

* Regional
Cooperation
— 3 regional pipelines
which can bring 45

bcm of gas closer to
markets
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Regional Gas Pipelines
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Overall demand for energy from freight decreases due to
sustainable logistics lower by 3.83% in 2020 and by 25.1% in 2050

Despite a lower share in demand the share of energy for road transport is

higher
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CO2 Emissions transport

1,200

1,000

800

600

400

200

2010

UNEP

CENTRE

ENERGY, CLIMATE
AND SUSTAINABLE
DEVELOPMENT

i Ty
Rt LES
EenBRaniZesiRa

IC JC JOVAC

AHMEDABAD

CO2 Emissions (Million tC02): BAU CO2 Emissions (Million tCO2): Logistic Grid
1,200
Cumulative reductions
ELC 1,000 1 hetween 2010 and 2050 (| 1 Reduction
are 1,376 Million tonnes !
800 II||I ELC
NGC (') : NGC (')
mJTF 600 JTF
= OlL
= OIL 400
200
2020 2030 2040 2050 2010 2020 2030 2040 2050
(*) Natural Gas emissions include both
emissions from energy and fugitive emissions
Emission Intensity of Grid
(Million tCO2/GWh)
Scenario 2010 2020 2030 2040 2050
Base Case 0.99 0.94 0.86 0.74 0.69 DTU
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CO2 Reduction: Logistic Grid

CO2 Emissions (Million tCO2): Logistic Grid +
Electricity Cleaning

1,200
Cumulative reductions .
11 Reduction
1,000 —| between 2010 and 2050 | _
are 1,794 Million tonnes |||I|. - Reduction +
800 _.I‘ ELC
NGC (")
600 JTF
= OIL
400
200
2010 2020 2030 2040 2050
Emission Intensity of Grid (Million tCO2/GWh)
Scenario 2010 | 2020 | 2030 | 2040 | 2050
2 deg C Stabilization 099 | 073 | 034 | 019 | 0.11
BAU 099 | 094 | 086 | 0.74 | 0.69
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2y Conclusions

1. Location decisions for industries which consume
or produce materials with large demand for
logistics essential for reducing freight demand
(e.g., Coal based power plants)

2. Railways can play a major part in reducing CO2
emissions from freight. The contribution can be
much higher if electricity is cleaned.

3. Regional gas pipelines can deliver reductions in
GHG emissions by lowering fugitive emissions.
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