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Shakti Sustainable Energy Foundation

POLICY FOCUSI We believe that effective energy

policy frameworks are necessary for large-
scale, transformative change

OUR WORK I We work with policy makers, civil

society, research institutions , think tanks and the private
sector to develop policy solutions for energy and climate
challenges
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Low carbon growth in railways - Global figures

The transport sector was responsible
for emitting 7.5 billion tCO2 (23.4%)
in 2013. 3.9% of transport CO2
emissions were due to the rail

sector, while railways transported
8% of the world’s passengers and
goods.

The share of electrified railway tracks

has increased by 163% between

1975 and 2013 at world level. China
and Korea increased their share to

325% and 343 % respectively
from 1990 to 2013.

At a global level, the International
Union of Railways (UIC), targets for
reducing its specific energy use
and CO:.emissions has proven to be

in line with the trajectory of the 2

Degree Scenario (2DS) outlined in
the IEA Energy Technology
Perspectives publication (IEA
2016a).
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Source: Railway Handbook 2016 by IEA and International union of railways;

China has the lowest energy
consumption (40 kJ/pKM) and the

lowest CO2 emissions per passenger-

km (7 gCO2/pKM), while Russia
holds the lowest rate of energy
consumption per tonne-km for goods

transport by rail (86 kJ/TKM) and

the lowest specific CO2 emissions
from freight (9 gCO2/tKM).



Low carbon growth in railways - Global figures

Figure: Share of railway CO2 emissions by
. Globally, specific energy ~ 9€0graphic area, 2013
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Indian carbon emission by sector

Share of CO2 emissions from fuel combustion by sector, 2013

® Residential

Aviation 6.9%
= Transport

2.70%

® Manufacturing
Industries and

Construction
= Commercial and

Public Services

Road 80.9%

= Energy Industry Own
Use

= Others

Note: Electricity and heat emissions are reallocated to the end-use sectors. In transport, all the emissions
from electricity/heat production are reallocated to rail.

ﬁs}:_ﬁﬁl!m Source: Elaboration by Susdef based on IEA (2015a)
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Indian Railways’ vision
addresses strategic
national low carbon goals:

“To promote Green environment
and clean energy while making the
Indian Railways a global leader in
sustainable mass transport
solutions”.

Source: Environmental Sustainability — Role of Indian Railways, Annual Report 2015-16, Indian Railways
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Low carbon growth - Indian Railways

The low carbon mission statement of Indian Railways:

Mission Statement

« To promote energy conservation measures.

« To maximize the use of alternate forms of clean energy, thereby
minimizing the carbon footprint of Railways.

 To provide clean and hygienic environment to customers.

« To promote conservation of water and other natural resources.

 To march towards Zero waste discharge from the major Railway units.

 To promote Green built-up spaces and expand tree-cover.

« Building in-house capacity to set up an effective Environment
Management System.

 Noise reduction in railway operations.

Esﬂ:ﬂﬂzw Source: Environmental Sustainability — Role of Indian Railways, Annual Report 2015-16, Indian

FosaRTen Railways



Indian Railways - in the right path

The Specific Energy Consumption (SEC) between 2000 and 2013: Dropped by
42%% for passenger services and by 27 % for freight services.
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Indian Railways - in the right path

The specific CO, emissions between 2000 and 2013: Fell by 37 % for passenger
services and by 24% for freight services.
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Proposed

low carbon

policy anh
outlook
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Set ambitious and bold low carbon goals

Journey towards Global Leadership in low carbon
development

Global Best in Passenger segment Indian specific energy consumption
(2013) (2013)

40kJ/pKM (China) ~ 75 kJ/pKM (18.9 KWh/000GTKM)

Global Best in Passenger segment Indian specific energy consumption
(2013) (2013)

86 kJ/ tkM (Russia) ~ 90 kJ/ tKM (6.13 KWh/000GTKM)

 To achieve global leadership in low carbon & sustainable
mass transport, Indian Railways must announce

bold, ambitious & time-bound policy

commitments.
] To contribute to India’s climate commitment.

3 To overcome the chronic Indian fear of scale and speed.

SHAKTI Source: Figures in pKM and tKM are taken from Railway Handbook 2016 by IEA and International
Founpation oY union of railways; Figures in kWh/000GTKM taken from Indian Railways | 16



Bold policy decisions taken by Government of India

Few recent examples

I
N/
‘,.\- 175Giga Watt renewable energy integration by 2022.
I
B | | |
HH Affordable housing (Pradhan Mantri Awas Yojana) for all by 2022.

)
LPG connections to 50 million below-poverty-line families in
three years under Pradhan Mantri Ujjwala Yojana.

o
m Tax reform by implementing Goods and Services Tax (GST).
Q Bullet trains for India by 2022.

SHAKTI
SUSTAIMABLE EMERGY
FOUNDATION | 17
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Example of
low carbon
opportunities © \
In Indian
Railways
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Low carbon
opportunity in traction

- Direct impact on specific
enerqgy consumption for
passenger and freight
fransport



Rapid electrification of Indian Railways

Need for faster pace.....

% AGE OF
YEAR TO-I-”QILKF\I;A%UTE ;LOELCJ:-!;'ER:I(:IIVIIES[) ELECTRIFIED TO
TOTAL ROUTE KMS.

2010-11 64,460 19,607 30.41
2014-15 66,030 22,224 33.66
2015-16 66,687 23,555 35.32

« During 2015 - 16, Direct €02 emission due to diesel consumption in
railways is 7.6 million Tons: Reduction Opportunity.

. Provide necessary electrical load for the power sector which is
currently running at a low plant load factor.

- Directimpact on Specific energy consumption in ‘000kWh/GTKM.

SHAKTI Source: Calculation based on figures available in Indian Railways Statistical Publications
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Low carbon
opportunity in non-
traction

- Impacts overall energy
consumption by railways



Redevelopment of 400 railway stations

Immediate low carbon opportunities.....

BACK ON THE RAILS . .

L61.L87 hectares d 400 stations will be redeveloped for
T_otaI’Rall_waysland commercial use at an investment of about
46,333 hectares INR One lakh crore.

L0 R B nes d 23 stations are selected for the first

July 2016

First contract awarded to Bansal Groupto phase.

developHabibganjstation 1 The 400 stations will be designed by a pool
TL50 crore of Railways-appointed architects and
Expected investment for Habibgan] designers.

- Lock the benefit of low carbon building design.
- Mandate Energy Conservation Building Code
(ECBC) 2017 compliance.

* New constructions should be build as per the guidelines of either ECBC+

and Super ECBC.

SHAKTI
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District energy system (DES)

DES for all Multimodal hubs developed by Railways

Example: Railway Station & Multimodal Hub proposed for Bhubaneswar

N\ e . A

Site Area : 12 Acres : 2 :

Type: Redevelopment Project

:Total Built up area: 194,306 Sqg.m

Implementation: In 2 Phases

/Typologies: Mixed Use
(Hotel, Office, Residential, Retail, Bus Terminal
_& Railway building)

[District Cooling Load: ~ 10,000 TR } Can electrify 8 to 10
million below-poverty-line
[Demand reduction possibility: ~ 4 to 6 MW } families.
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Thank You
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