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Natural Gas Value Chain

Natural Gas is converted into liquefied (LNG) or compressed gaseous (CNG)
forms throughout the value chain based on the use cases and economics

Flow of Natural gas in various forms
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Natural Gas Scenario - Global

Iran, Qatar, and Russia have the largest amount of proven natural gas
reserves. India has also explored around 5 TCM of recoverable reserves

Natural gas resources and reserves

Global Reserves (in TCM) Global Resources (in TCM, est. in 2015-16)
Global gas
200 - 176 187 consumption in “ 80 218 50(778
150 - 139 2016 (in TCM)
1109 [ Conventional [_] Shale Gas
100 A [ ITightGas  [__] Coal Bed Methane
50 3 . 5 ---------------------------------------------------
1990 2000 2010 2016
[ Asia Pacific [__] Middle East B South & Central America - Asia Pacific - N America I:I S&C America
[ Africa [ Europe & Eurasia [l North America I Middle East [] Europe & eurasia [ ] Africa
Share of Global Reserves (in TCM) Indian Reserves (in TCM)'
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-
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[Jostr Mus ([ 3% BN 4
Russia Others
- - Initial in Place Ultimate Balance Non

Reserves Recoverable recoverable
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Natural Gas Scenario - Global

Globally Natural gas is in abundance; Middle eastern countries have proven
almost all of their resources whereas N. American countries are still waiting

Global Natural gas production and trade (2016)

NG Resources to production ratio Top Importers (in BCM)

469 481 102108 B 2011 I 2016

231 183 220

1 L
A Middle NA E & S&C Af =2 22 13
sia iddle merica Europe fica 10 ‘
Pacific ~ East eurasia America $ -

Japan S.Korea UK Spain | China India

Reserves to Production ratio for top 6 producers
(proven reserves / annual production) Top Exporters(in BCM)

166 156 98 100

2011 [ 2016
134 B 2011 [0

58

39 33 33 28

25 24 24
22 18 14
US  Russia Iran  Qatar Canada China India Qatar  Malaysia Indonesia| Australia| Nigeria Trinidad
m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved.
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Natural Gas Scenario - India

CGD (CNG Transport and PNG domestic) has been given highest priority to
allocate domestic gas in India, this will boost the use of gas in CGD sector

Allocation and consumption of NG in India

Major uses of Natural Gas in India Sectoral consumption of natural gas (FY18, in MMSCM)

= 18.701
15,925 Domestic R-LNG
13,011 5,215
Industry/Petro 10,216 5,037 13,486
8,428

2795 4,161

i Fertilizers Power City Gas  Petrochemicals
Distribution of domestic gas (in FY18, in %)

100 100 100 100

Allocation priority for domestic natural gas

B Fertilizer
- In 2014, CGD (CNG transport and PNG domestic) o Power
segments were moved from 4" priority to 15t priority in 33 36 41 37 City Gas
terms of domestic gas allocation B Petrochem & others
- GAIL is authorised to supply 10% over and above the 17 17 19 19
100% requirement of CNG (trans.) and PNG (domestic) [ [0 xm K1
requirements of CGD in half yearly reviews Mar-17  Ju7  NovA7  Mar18

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source: PPAC, Ministry of Petroleum, GOI, PNGRB 6



Natural Gas Scenario - India

Natural gas production in India is done primarily from off-shore basins and it
saw a decline post FY11 mainly due to low production by private/JVCs

Natural Gas Production in India

Natural gas production basins Natural gas production in India (in BCM)
(E7$Laabs|:§2;ad commercial production - ONGC + OIL
U Private/JV
EEy ® Known accumulation of hydrocarbons but atelVCs
L ~ é‘f no commercial production yet (3 basins) 49% (85 MMSCMD)
Rajasthan /ﬁ“ O Accounts for 70% of the production
Basm/ ) 13: (“~ Z / ~y 64%
\ A :Ls}) T ;‘;_} _ /A Assam Shelf
Kutch P S 3,: frns i}j " I Assam Arakan Shelf 78%
Basin D Z‘L J ?\H’u\ - el ff‘"L (.1 51%
AN
Camb\f =8 “j I Mahgh’édl Basin 46% 1 46%
P AP 2% 23% 2% 21% 25% 21%
| ~f 4
g#:‘gs:e ﬁ é . j®KG Basin @ ggg;man Nicobar FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17
. \ e ad| . . . . .
A @Cawery Basn ; Reserve to Production ratio for India is around 156 which
‘\U . in case of US and Russia is 12 and 56 respectively

&

- Currently 7 major basins are providing the supply of domestic natural gas with major volumes (~70%) coming from off-shore basins
- Indiais still in nascent stage in terms of harnessing the proven reserves of natural gas

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Note: 1: As estimated in 2014 Source: PPAC, Ministry of Petroleum, GOI, PNGRB 7



Natural Gas Scenario - India
Abundant gas supply is being made available; Many LNG terminals are

coming up to support the additional requirement

Imported Natural Gas
Natural gas Imports terminals

A Operational Terminals
(with capacity)

- 56
fié My mmmmmememeeeeoeeeeoe e
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Natural Gas consumption in India (in BCM)
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Country share in Import of
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Average landing price of NG is estimated to be USD 10.73 / MMBtu but it reduced to USD 7.73/MMBtu after the delivery of
US Gas started in India which is pegged to Henry Hub prices

Natural Gas (FY17,in %)

[ lqQatar [_]Australia [l Others
[ ] Nigeria [ ] Angola

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source: PPAC, Ministry of Petroleum, GOI, EXIM Data



Other Sources of CNG - Bio CNG

Organic waste can be purified to get automotive fuel grade methane which
when compressed can work as Bio-CNG

Concept of Bio-CNG

While natural gas is a fossil fuel, Bio-CNG is a renewable form of energy produced from agricultural and food waste

* Residue from

Waste agriculture, food
Collection waste from hotel is
collected

Processes in Bio CNG plant
Production

| ificati izati Monitoring
Extraction Purification Pressurization o
of Bio CNG * Processing at plant
55-65% — 0
O Purification 95%
* Transported in T

truck to the gas
stations

Distribution of

Bio CNG

m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved. 9



Other Sources of CNG - Bio CNG

Bio CNG can create a unique sustainable model of Local Waste getting
converted to Local Fuel while also generating Local Employment & Income

Potential of Bio - CNG

Additional Income

* For farmers through
selling of crop reside

* For vegetable market
vendors as well as
large establishments
like hotels,
restaurants., etc. by
selling their waste

Local Employment

Generation of local
employment
opportunities in Bio CNG
plants

Solution to crop burning

2.5) pollution

Waste Recycling to
realise the cleanliness

‘Swatch Bharat’

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source: NRI Analysis

& related hazardous (PM

objectives envisioned by

Crop burning

Swatch Bharat
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Other Sources of CNG - Bio CNG

Bio CNG provides an effective solution to local issues, however, the
uncertainty of bio-mass availability poses a challenge

Challenges of Bio-CNG

Biomass availability There is a need to store Delay in collections due to Transportation of any kind for
is not certainfor | agricultural residue as | . more than 50 Km becomes
whole year . harvesting period lasts for Lack of mechanizationin | \,nviable for a power plant of size

only 2-3 months Indian Agriculture Sector 10-15MW

« Fragmented land holdings

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source: CNG Fuels, Business press 11



Takeaways

Natural gas reserves and resources are in abundance globally

Iran, Qatar, and Russia are global leaders in NG export but recently US and Australia have also
plcked up

India has significant reserves of natural gas and same need to be tapped

Gas availability is being ensured in India via major LNG terminals, and domestic exploration of
domestic gas

Availability of domestic gas to CNG (Auto) and PNG (Domestic) is being prioritised by the Govt.

Bio - CNG has multiple benefits for the country. Projects should be initiated to tap into this
opportunlty and ensure additional CNG supply

@@@@@@

ml Copyright (C) Nomura Research Institute, Ltd. All rights reserved.
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NGV Global Scenario
The penetration of NGVs remains low; considerable efforts are being made to
encourage cleaner fuel vehicles with focus on LNG for heavy duty trucks

China
NGV Fleet in China [‘000 units] Focus on LNG in heavy duty vehicles

LNG trucks account for more than 4% of ~6
mn heavy vehicles ( 40 to 45 tonnes hauling
capacity) on China’s roads

Promoting Factors for LNG

* LNG trucks being more economical saw
faster adoption in long haul high tonnage
trucks. (The market for high tonnage trucks
also saw a rise because of ban on
overloading which further boosted LNG

2008 2012 2016 2018

truck sales)
Current NGV Fleet penetration is » Ban on use of diesel trucks to transport coal
~3.3% in China at northern ports

Copyright(C) N R h Institute, Ltd. All right d.
m' opyright (C) Nomura Research Insfitute, rignis resenve Source : NGV Global, LNG Blue Corridors, Press 14



Natural Gas Infrastructure - India

India has developed a vast network of NG pipelines to cater to a variety of
consumers including the City Gas Distribution networks

Distribution and Consumption

Gas Pipelines in India (as of Oct 2017) Domestic PNG connections in each state (in ‘000s)

1823

Existing , Under Construction

Total Length (in km) 16,470 13,489

Total Design capacity 387 548
(in mmscmd)
Average utilisation (in %) 441 -

1187

Major pipelines in India

Length Design Util. , :
(Kms) | Capacity (%) Guijarat Maharashtra Delhi/NCR Others
(mmscmd) City gas distribution has been concentrated in Delhi,

Hazira- Jagdlshpur 4,660 53 59% Maharashtra, and Gujarat for past few years mainly
because of Government regulations

Dahej-Vijaipur 1,119 54 61% .
’ - The Government had revised the new PNG

East-West (Reliance) 1,480 &0 19% connections target from 12 lakh to 7.5 lakh for the
GSPL network 2,613 43 68% financial year 2018 and has been able to achieve it

ml Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source: PPAC 15



Natural Gas Infrastructure - India

CNG infrastructure has remained concentrated in few cities for the past

couple of years with new stations planned in other cities

CNG Infrastructure and Sales

CNG stations in each state CNG sales in each state (in TMT)

1718 2365
2037

2155

1349 34%

1197 34%

1082

433

23%

1294

428 23% 23%
377 380 23%
mm m ER 5 5 = 19%

FY 16 FY 17 FY 18 FY 19 (P) FY 15 FY 16 FY 17

Apr - Sep 18

mDelhi = Maharashtra Gujarat  m Others ® Delhi = Maharashtra Gujarat = Others

Over the last 6 months, a lot of focus has come in for the development of CGD networks throughout

the country

m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved.

Source: PPAC, CGD Companies 16



Natural Gas Infrastructure - India

Gas pipeline network has been concentrated in West & North, however, the
Govt.’s new GA's are set to ensure uniform distribution through new pipelines

Gas pipeline network in India

~ PIPELINES, TERMINALS )
AUTHORISED

AND PROPOSED GAs - Pipeline network is mostly

concentrated on the northern and
western parts of India

el 7 - Latest rounds of bidding for CGD
W development are focussing on
increasing the spread to Eastern and
Southern regions

- All the GAs proposed are around the

trunk lines
Legend
| wrons X Up-Coming LNG Terminals . .

*  Existing Torminals @ - This will make sure that supply of gas
— f to newly developed CGDs is provided
== Under Construction L .

| e ; as early as possible
precteo o A S, R R Il B Authorised GAs !

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source : PNGRB 17



Government Initiatives

Government is focussing on creating a robust Natural Gas infrastructure to
make India a gas economy and achieve the vision of 1 crore PNG connections

Government Initiatives in NG and their impact

Gas Allocation Government has moved CNG (auto) and PNG (domestic) to the highest priority in
Priority domestic natural gas allocation

»  MoP&NG issued domestic gas pricing guidelines to fix prices using a globally indexed

Price
formula

LCLEIEI The prices are revised every 6 months
Developing  In multiple stages, PNGRB has started bidding for the development of CGD networks
CGD throughout the country. Recently the 9™ bidding round has been a big move with 86 GAs
Infrastructure up for bidding. Government has also simplified the bidding process

»  PNGRB Act passed in 2006 to form a regulatory authority

Plans to develop a gas trading hub in India on the lines of Henry Hub in the US

PNGRB preparing regulations to reserve 1/5" of new LNG terminal capacities for 3 party
access

° PNGRB
Regulations

ml Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Note: 1: Ga stands for Geographical Areas defined by PNGRB Source: MoP&NG, business press 18



Government Initiatives

Central and state Governments are promoting usage of compressed natural
gas through a number of initiatives and policy changes

Government Initiatives for natural gas
Policy changes

Press releases (FY 18)

State Governments slashing VAT on CNG —
Gujarat from 15% to 6%, UP from 21% to 5%

Pushing Ola and Uber to use CNG —
Maharashtra Government wants to make usage
of CNG mandatory for the taxi aggregators

In its quest to promote use of CNG, Delhi
Government announces 50% concession on
CNG cars registration

Ninth round of bidding for City gas distribution
launched by PNGRB for 86 Geographical Areas
spread across 174 districts in 22 states and
Union territories

ml Copyright (C) Nomura Research Institute, Ltd. All rights reserved.

Indian Oil, HPCL, BPCL to invest

Rs10,000 crore for Bio-CNG plants

IOCL will execute the plan in north India, BPCL and HPCL will replicate - Livemint

Nitin Gadkari to auto firms: No

alternative to green fuel shift

Government has strict policy to reduce crude imports & curb pollution - Livemint

Delhi govt says will roll out 2,000

new CNG buses within a year

By the end of 2018 the target is to have 2000 new CNG buses — India Today

Source: Business press

19




Government Initiatives

Government is focussing on increasing the share of gas in Indian energy mix
and for that PNGRB is facilitating rapid development of CGD networks

Steps to further develop CGD infrastructure in India

Forecast of energy mix in India by 2040

CGD Bid rounds and allocation by PNGRB

: 86
Qil Significantly large | >
Coal 48 number of GAs offered in
Natural Gas 7T <= Targetisto found 9
Renewable and Hydro 19  increase this 35 34
Nuclear Energy to 15% 14
To increase gas share, PNGRB is focussed to 2 6 73 9 I 8 7 6
- Create infrastructure to support higher consumptionof NG Pre 1 2 3 6 7 8 9

in India
- Establish a vibrant and transparent NG market in India
- Balance interests of consumers, transporters, and
producers of natural gas

Policy Enablers

- Regulatory interventions for CNG public transport
- CGD designated as public utility
- State Governments commitment for CGD networks

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved.

PNGRB

B No. of GA offered GA awarded

Investor friendly environment for bidding

- Smart combination of districts with all GAs on existing
or proposed pipelines

- E-bidding for quick and transparent bidding

- Quick start of CGD allowed through cascades or others

- 8 year exclusivity, trunk line operator to provide gas
within 270 days, bid bond discontinued

Source: PNGRB 20



Takeaways

Natural gas pipeline network is growing across India

Utilisation of pipelines is still low, especially the pipelines owned by private players

CNG station infrastructure was concentrated in a few states but in the past few months, there has
been a significant development

CNG will help realise the PNG mission of the Government

OJOJOXC.

ml Copyright (C) Nomura Research Institute, Ltd. All rights reserved.

21



NGV AS A FRONTRUNNER FOR SUSTAINABLE MOBILITY

ml Copyright (C) Nomura Research Institute, Ltd. All rights reserved.




Expansion of CNG station network

With the help of a strong network of 5,000 CNG stations, India will be able to
achieve a robust natural gas eco-system

1 g 349 CNG stations TO 5, 0 O 0 Additional CNG stations

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source: Google Maps, PNGRB for upcoming GAs 23



NGV - Sustainable Mobility

NGVs are at the forefront of sustainable mobility with better air quality &
crude oil import savings while safeguarding employment in the industry

Crude Oil Import Savings by FY 25

~95,000 crore INR
Additional CNG Stations by FY 25

5,000
Target PNG Connections by FY 25

1.3-1.5 Cr
Additional Employment in CNG stations

100,000 - 125,000
CNG vehicles' on road by FY25

1 Crore

m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved. 1) This includes PV, 3W, and buses Source : NRI Analysis, CSE, Business Press 24




Gas acceptance for PVs

All major PV OEMs have natural gas vehicles in their portfolio
OEM actions in NG PVs

Maruti Suzu ki bets big on CNG, CNG PVs suppliers in current market
hybrid cars

April 30, 2018 Article courtesy: Money Control

TATA MOTORS

»  Maruti has share of 50% in the domestic passenger vehicle HYUNDAI
segment '\
»  All'such vehicles, run on alternative fuels and technologies, R h‘ s e
Way of Life!

help in reducing oil imports and air pollution.

Tata Motors expands its CNG portfolio

November 22, 2013 Article courtesy: Tata Motors

* The Tata Indigo and Tata Indica emax have a low carbon footprint of 0.251 g/lkm and 0.338 g/ km, respectively.

» They are very fuel efficient cars with a mileage of 23.7 km/kg for Indica emax and 24.6 km/kg for Indigo emax.

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source: Business press 25



Gas acceptance for PVs

CNG vehicle technology exists in PVs and all major OEMs have CNG models
in their portfolio

Tata Motors
g_—— N

Technology availability with all major OEMs, some launched others waiting

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. | 26



NGV - Cost competitiveness

In CVs, both LNG & CNG provide a better TCO compared to Diesel, however,

CNG provides 7-8% more benefit compared to LNG due to higher LNG prices
Economic viability for LNG and CNG trucks

Diesel CNG LNG Diesel CNG LNG
Fixed Cost per year including driver’s Running cost per year with LNG retail
salary, depreciation, taxes, and interest price modelled based on imported LNG

} Cro-15%

Total operating cost per
tonne-km

Diesel CNG LNG

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. 1) Payload 25 T ; 2 Based on Modelled prices assuming truck based LNG distribution to a pump in Delhi Source: USEPA 27



Gas acceptance for trucks

All major commercial vehicle OEMs have CNG vehicles with some coming up

with LNG trucks for long hauls
OEM actions in NG CVs

SML Isuzu introduces its CNG-
run truck Sarta) HG72 in Jaipur

January 06, 2017 Article courtesy: ET Auto
Diesel trucks entering Delhi have to cough up a green tax of Rs
1400, it makes a compelling reason for people to buy CNG
vehicles

CNG-run vehicle incur about 5% less maintenance cost

CNG Truck suppliers in current market

ISUZ2U

G

ASHOK LEYLAND

TATA MOTORS

SldRd)
MmaZbDa

LNG: Tata Motors ready to step on it for its buses and

trucks

November 26, 2016 Article courtesy: The Hindu Business Line

In the West, it is estimated that about 10 per cent of transportation fuel will be LNG by 2020," says Tata motors

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved.

Source: Business press 28




Gas acceptance for CVs

CNG vehicle technology exists in CVs and all major OEMs have CNG models
in their portfolio

Mahmdra ! Tata Motors ‘

WU ELT )

MA

m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved. 29



Gas acceptance for 3Ws

CNG vehicle technology exists in 3Ws and all major OEMs have CNG models

in their portfolio
'”“%T._""‘WI L

n
¥
|

1

= K
(1)
o || b
f
2 & "

Bajaj Auto TVS Motors PIAGGIO
Technology availability with all major OEMs, some launched others waiting

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. 30
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NGV Ecosystem - 3 Pillars

Customer Acceptance, Cost Competitiveness & CNG Infrastructure, along with a
favourable policy environment are essential for promotion of NGVs

W 3 Pillars of NGV
ecosystem

CNG Infrastructure

Conducive policy environment for market creation, technology development and

setting up of a widespread infrastructure for natural gas vehicles

MI Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source: Niti Aayog, NRI analysis 32



Consumer Acceptance

Current fitment models pose a challenge for customer acceptance, Govt. &
OEMs need to work towards their resolution

Fitment Models
OEM
c
(<b)
£
i
)
o
(&)
(4]
L ol Tier 1 CNG Vendors

Retrofitment

OEM

CNG Option

Dealer |
+ Warranty intact
Customer Service cost
remains same
O O |
CNG === Higher cost
o) Less boot space
O O

With more volumes, cost will reduce and boot space problem will be
resolved with dedicated CNG vehicles

Dealer/ A/S Workshop  CNG Fitment Agency

Petrol @ @ Customer + Cheapest option
>

== Safety/Quality
oy Risk

31 Party CNG Parts Vendor Warranty loss

A central authorization agency should be set up for the certification of the fitment process & Regular (scheduled
and surprise) Audit mechanism of CNG retrofitting.

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved.
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Cost Competitiveness

A stable pricing policy & selling environment needs to be set up to ensure the

TCO advantages of the vehicles are considered during purchase decisions

City-wise price of fuel & VAT rates

Petrol (INRIL) Diesel (INRIL) CNG (INR/Kg)

Delhi 76.57 67.82 40.61 0%

Noida, Ghaziabad 77.41 68.01 47.05 5%

Bengaluru 77.81 68.98 49.37 18%
Mumbai 84.40 72.21 44.22 13.4%
Hyderabad 81.11 73.72 52.00 14.5%

While CNG is cheaper than conventional fuels, a large variation exists in prices across cities due to
difference in VAT rates and selling & distribution costs

Regulation of the proposed natural gas trading hub and uniform pricing policies will lead to a stable
NGV environment going forward

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved.
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CNG Infrastructure

Participation of different stakeholders will enable the creation of a robust
infrastructure for CNG

Different Stakeholders for CNG Infrastructure Development

Government Agencies helping in setting up a stable selling environment of natural gas & clear pricing policies

Aggregators /
HEl sl businesses to adopt
CNG vehicle fleets

QAD @ MARU:; :‘: I' :UZUKI

Domestic Exploration

& Production
Companies

Reliance

MAHéNAGAR i D
Industries Limited SRS @ 'I'
Growth is Life HYUNDAlI TATA MOTORS
NS 7
IndianQil Mahindra i
e o o o o o o o o e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Government to provide a OEM - CGD Partnerships for developing CNG
stable selling infrastructure

environment

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source: NRI analysis
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Making it Happen - Policy Recommendations

Policy recommendations have been derived based on the Indian Natural Gas
scenario, global developments & Indian NGV ecosystem

Natural Gas Scenario - India

Natural gas production in India is done primarily from off-shore basins and it
saw a decline post FY11 mainly due to low production by private/JVCs
Natural Gas Productionin India

Natural gas production basins Watural gas productionin India (in BCM)

ESHbISa0 cONMans proiic 51 I NG+ O
7 baima) e
- [ Privain O

@ Yoo s ons buk an a0
w2 commercial raduckan ye 4 i) 45 B, MWD
ftan Aocounsfor 0% e prdocion T
Bisin
15 Hasam Shet
- fon T ——
Gambi ¥ Ve Eamn

o YNV — FYO3 Y09 FY10 Y11 FY1Z FY13 FY14 FYI5 FYI6 FrIT
o | =
g T — i Reserve to Production ratio for Indiais around 156 which
incaseof US and Russia is 12 and 56 respectively
Curesty T major i supplyal major volumes -
s st o natural gas
INRI oo s 5 s et o At e S 2 e, 0 6

NGV Global Scenario
China leads the world with the largest NGV fleet; robust infrastructure, govt.
policies & availability of natural gas are key factors for high NGV penetration

Global scenario of NGVs

Top 5eountries by NGV fleat panetration [Aprd 2018, %] -

Fligh perol prices dueto border conficts
Aucilabiity of nanral gas ot dscounted prces Fom
Rissa

Amenia
Bolivia. | T
Pakisten |
Fon | !
Uzbekiston | 23

Aoundantavalabity of domesto naural gés
Comvarsionin CAIG wih emghasis on pubicranspor
More fian 8% of pubicnansgort feet is CNG

‘Widespread infastudure: for natural gas dstibuton
Fawurabla gow incaniives and polcias for CNG
promaioa

Share of global NGV feet

Clonine M . \ookd's secondlargestin s of NG resanves
e ] = Sirong inkestuciure Wi robust diibuicn and
[P — refusiing newark
[ =
[ IE . oudancavaiabiiy of domesto nabral ges
Wloten B - Cecveheatenage asavanst oy o
" imporant Cenkal Asia — China gas ppeline
[ [ ——— |

Natural Gas Infrastructure - India
Gas pipeline network has been concentrated in western and northern parts of
India but govt. is trying to achieve uniform distribution through new pipelines

Gas pipeline network in India

PIPE LINES, TERMINALS |

Pipetine network is mostly
AND PROPOSED GAs 54 i e crihorm end
western parts of India

N

Latest rounds of bidding for CGD
development are focussing on
increasing the spread to Eastern and
Southern regions

- Al the GAs proposed are around the
trunk ines.

This will make sure that supply of gas
to newdy developed CGDs is provided
as early as possible

Natural Gas Scenario - India
CNG Transpert and PNG domestic has been given highest priority to allocate
domestic gas in India, this will boost the use of gas in CGD sector

Allocation and consumption of NG in India

Sectoral consumption of natural gas (FY18, in MMSCM)
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Major uses of Natural Gas in India
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NGV Global Scenario
The penetration of NGVs remains low; considerable efforts are being made to
encourage cleaner fuel vehicles with focus on LNG for heavy duty trucks

China Europe
NGV Fleatin China (000 units] Top eountries by NGV fiaet penetration [Aprd 2018, %]
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iy 2
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NGV Ecosystem - Infrastructure
Participation of different stakeholders will enable the creation of a robust
infrastructure for CNG

Different Stakeholders for CNG Infrastructure Development

& clear pricing policies

Agaregators |
businessestoadopt
CNG vehicleflests

i & suzun

emment.

i

i

[l Domestic Exploration

| & Production CGD companies

! )

- © e >

' i & T

Government to providea OEM - CGD Partnerships for developing CNG
stableselling infrastructure
environment

Kick starting adoption Pushing adoption

[z I — ]

Natural Gas Scenario

Global Developments

Indian NGV ecosystem

m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved.

POLICY RECOMMENDATIONS

Source: NRI Analysis

37




NGV - Sustainable Mobility

NGVs are at the forefront of sustainable mobility with better air quality &
crude oil import savings while safeguarding employment in the industry

Crude Oil Import Savings by FY 25

~95,000 crore INR
Additional CNG Stations by FY 25

5,000
Target PNG Connections by FY 25

1.3-1.5 Cr
Additional Employment in CNG stations

100,000 - 125,000
CNG vehicles' on road by FY25

1 Crore

m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved. 1) This includes PV, 3W, and buses Source : NRI Analysis, CSE, Business Press 38




Making it Happen - Policy Recommendations

Fiscal incentives should be given with the aim of promoting natural gas
vehicles

‘ Facilitate the establishment of additional 5,000 CNG stations by FY25

Purchase incentive for CNG and LNG vehicles

. Attractive financing rates for NGVs to increase adoption

FISCAL INCENTIVES

m =y Favorable VAT rates for fuel to promote mass adoption of natural
gas vehicles
/beneflt for R&D activities in CNG technology improvements for

OEMs

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. Source: NRI Analysis 39



Making it Happen - Policy Recommendations

Non-fiscal policies directed towards different stakeholders should aim at

promoting an overall NGV environment

Stakeholders

Government Policies

=

Domestic E&P Companies

=

_:.l

=

N,
lll

NON - FISCAL POLICIES

s K1)

Customers

Regulation of proposed gas trading hubs
Establish uniform pricing policies & tax structures
across states for a stable selling environment

OMC companies to be mandated to add CNG
dispensing units at their fuel stations

Simplification of land acquisition laws for CNG pipeline
and fuel station development

Further simplification of the bidding process to promote
infrastructure development

Foster joint collaboration between CGDs and OEMSs for
CNG infrastructure development

Set up a central authority for certification of fitment
process

Set up safety & quality standards for the fitment
process

m‘ Copyright (C) Nomura Research Institute, Ltd. All rights reserved.

Source: NRI Analysis
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Nomura Research Institute — Group Introduction

NRI Consulting & Solutions (part of the USD 4 bn NRI group) is a premier
global management consulting and IT solutions firm headquartered in Japan

@ IT Solutions for Consulting

the Securities Business @ Management Consulting

@ IT Solutions for @ Systems Consulting

Asset Management

@ IT Solutions for
the Banking Business

@ IT Solutions for . . .
the Insurance Business MR cial Industrial
IT Solutions IT Solutiong

@ IT Infrastructure Solutions @ IT Solutions for
@ System Management Solutions IT Platform the Distribution Business

Services @ IT Solutions for Manufacturing
and Service Industries

m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved. Source: NRI



NRI Consulting & Solutions - Our Services

NRI Consulting team works closely with clients to help achieve more success
by superior strategy development & business performance improvement

Business Strategy and Optimization

Business strategy development Business modelling M&A advisory Organizational development
Internal & external positioning Implementation planning Cost optimization Benchmarking programs
. Products & .

m Technology PSR AT REE
Sales strategy and growth Service portfolio alignment Product portfolio planning Supply chain performance Supplier management and
development Service process Technology roadmaps measurement development
Dealer development optimization Product cost optimization Supply chain strategy und Material cost reduction
Customer penetration and Spare parts logistics and Variant, configuration and network improvements Capex optimization
shares Of wallet service levels Change management Working Capita/ Advanced cost mode/ing
Sales organization Product line and service Engineering excellence improvement Supplier innovation
SOP & process unit interface optimization ESO Logistics optimization management
optimization Warehousing Operations improvement

improvements

m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved. Source: NRI 43



NRI Consulting & Solutions India Value Proposition

We look forward to supporting the industry in these VUCA times
From Negative (-) ===l  To Positive (+)

V Vision

Deepika Bhat
Deepika.bhat@nri.com

Deputy Senior Consultant

Ashim Sharma
ashim.sharma@nri.com
Partner & Group Head

NRI Consulting & Solutions
Mobile +91 9599 187825

Yogesh Shivani
yogesh.shivani@nri.com
2 Manager,

a2 | NRI Consulting & Solutions
Mobile +91 70420 50212

| Adnan
i adnan@nri.com

9 'r Deputy Senior Consultant

m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved.
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Dream up the future.

m‘ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved.
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