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EXECUTIVE SUMMARY

The Natural Gas infrastructure plays a significant role in serving the
nation by facilitating equitable geographical distribution of
economic benefits. It provides access to the domestic gas producers,
making gas available to the customers including those who are
remotely located, facilitating monetization and development of gas
fields which are otherwise scattered and devoid of market access.
The pipeline network has created choice for customers by providing
cheaper, environment-friendly alternative fuel and has reduced
import-dependency as natural gas has substituted liquid fuels such as
Naphtha, Fuel Oil, etc.

Natural Gas infrastructure developed over the years has touched the
life of common man in many ways, be it social, economic or
environmental aspects. The development has not only supported
various industrial segments like power and fertilizer, but also helped
to further expand and meet the demand in these sectors. It has also
helped in improving the quality of life in the alarmingly polluted
major cities like Delhi, Mumbai, Pune etc.

Compressed Natural Gas (CNG) network in the country which helps,
in bringing down pollution levels in metros such as Delhi and
Mumbai and the other major cities in the states of Gujarat,
Maharashtra, Madhya Pradesh, Haryana, Uttar Pradesh, Andhra
Pradesh and Tripura. However, distribution of CNG is limited to
these cities only. But now there is need to connect the cities through
Natural Gas Highways so that long range transport can be made on

clean, green and economical fuel across cities.

It is observed that till date, the initiatives taken by Ministry,
Regulatory bodies, other government agencies, Public Sector,
Private Public Sector in the field of Compressed Natural Gas
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Distribution is limited to particular city. However, the Nationwide
long distance travel beyond the city is not been considered by these

agencies.

Now India witnessed increased availability of Natural gas from 2009
onwards due to significant Natural Gas availability from Reliance
and Petronet LNG. Thus there would be an opportunity for the
Investment in Natural Gas Highway. The setup model for execution
of this investment in Natural Gas Highway is studied among
Government, Public Private Partnership (PPP) & Private. The
sample case of Delhi Mumbai National Highway for distribution of

CNG is considered here.

The proposed analysis to ldentify Setup for Project Execution Model
among Government, Public Private Partnership (PPP) & Private for
Distribution of Compressed Natural Gas (CNG) along the Delhi-
Mumbai National Highway (NH8).

Delhi & Mumbai are the biggest metro cities in India. This national
highway is important link of Golden Quadrilateral Highway
identified by National Highway Authority. Also, NH8 is the most
dense tariff highway for the vehicular movement. Further, Delhi &
Mumbai both the cities have independent companies operating CNG
network. These are Indraprastha Gas Ltd & Mahanagar Gas Ltd for
Delhi & Mumbai city respectively. Currently there is no CNG
corridor present except above mentioned to cities. Therefore, it
become appropriate to provide the CNG along NH8, and such project

here termed as Natural Gas Highway.

Considering the coverage of this research, a detailed review of
existing literature has been conducted. It covers the academic
research done by previous researchers, research or investigation
done in Oil & Gas industry by Government Agencies, Research
Analysts, Investment Bankers and also Indian Corporate and

Consulting Firms with specific reference to the Oil & Gas industry.
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Analysis and Conclusion has been made by the researcher from the
Primary and Secondary Data collected for the Study. Primary data
was collected by developing the Survey Questionnaire and
Secondary data analysis is made from the Excel Based complex
Financial Model developed for the study.
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1. INTRODUCTION TO CNG BUSINESS

1.1 Overview of Natural Gas Business

Natural Gas is an important source of energy in the world. It is
combustible in nature which results in emission of a great amount of
energy when burned. Natural Gas is combustible as it is a mixture of
hydrocarbon gases. Any organic compound consisting only of carbon
and hydrogen is known as a Hydrocarbon. Hydrocarbons generate

heat when burnt.

Hydrocarbon reserves evolve naturally and are derived from
decomposition of organic matter, algae and bacteria trapped and
preserved in sedimentary deposits. The burial of these deposits and
the corresponding increase in heat and pressure decomposes the
organic matter. This breaks down the complex hydrogen and carbon
molecules and converts them into solid, liquid or gaseous
hydrocarbons known as fossil fuels. Natural Gas is a mixture of
these gaseous hydrocarbons. It is obtained either as an associated
gas along with crude oil or as free gas from independent gas fields.

Crude oil and coal are the other forms of hydrocarbons.

The primary constituent of Natural Gas is Methane (70-90 per cent)
along with other gases like Ethane, Propane, Butane and Pentane.
Natural Gas is considered to be a ‘Clean Fuel’ in comparison with
alternatives such as Petrol, Diesel and Coal due to limited or non-
existent ash and sulphur content. The composition of Natural Gas

differs from one gas field to another.

Natural Gas is a vital component of the world’s supply of energy. It
is one of the cleanest, safest, and most useful of all energy sources.
Natural Gas occupies about 8.5% of the total energy basket of the
India. This is much lesser than the world average of 24%. However,

Chapter 1 - Introduction to CNG Business 1



the scenario is fast changing in the country, largely because of the
expected increase in the availability of Natural Gas in the country.
The increased availability of Natural Gas will have a positive impact
on the economic growth of the country. Additional availability of
this resource should be used in a judicious manner. The necessary
infrastructure for transportation of gas from production centres to
different consumption centres is also being put in place by different
agencies. There is a need to closely monitor the firming up of
demand estimates by various sectors, so that the available gas is
used as per the production plan in a timely manner.

As per the Natural Gas Utilization Policy, existing Fertilizer (urea)
plants would be accorded first priority, second to existing LPG
extraction plants, third to existing gas-based Power plants, fourth to
transport sector & fifth to captive liquid fuel consumption by PSU

refineries.

As per 11" plan period working group report, use of Natural Gas for
transport sector has a high growth potential. World-wide, city gas
distribution has grown hand in hand with the Natural Gas sector
development in terms of supply infrastructure and transmission
infrastructure. With the expected growth in the gas supply and the
simultaneous creation of gas inter-state transmission infrastructure
in India, this sector has very high growth potential. With the
emphasis on clean environment, transport sector would get the
necessary thrust in the coming years. In line with this, various
players, primarily led by GAIL, have drawn up ambitious plans to
roll out city gas infrastructure across a number of cities in the

country.
Types and Forms of Natural Gas:

There are 3 types/forms of Natural Gas based on their

usages/physical parameter:
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Figure 1.1-1 Types and Forms of Natural Gas

[ Natural Gas ]
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161°C (Liquid Automobile Cooking Fuel
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Liquefied Natural Gas (LNG) is Natural Gas in liquid form. Natural
Gas is liquefied by cooling it to around minus 161°C. The
conversion of Natural Gas into LNG reduces its volume by 600
times. Hence, large quantities of Natural Gas can be easily
transported over long distances or where pipelines cannot be laid
due to difficult terrain through specially designed cryogenic carriers.

The liquefied gas then needs to be regasified before it can be used.

Piped Natural Gas: Natural Gas can also be supplied through pipes
as Piped Natural Gas (PNG) to domestic users as an alternative to
cooking gas. Commercial and Industrial players also source PNG as
an alternative fuel or feedstock. Here, point may be noted that, LPG
the most popular cooking fuel in India, which is a composition of
Propane (C3) and Butane (C4) by 50:50 in volume. However, the
PNG in a Natural Gas predominately consisting of Methane (C;).

Compressed Natural Gas (CNG) is Natural Gas in compressed form
(but still in gaseous state), which is achieved by applying pressure
of up to 200-250 kg per cm®. In this form, it can be transported
through cryogenic ships and also can be stored at CNG dispensing
stations.
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Compressed Natural Gas (CNG) is a clean and safe fuel that can be
used as a substitute for petroleum fuels like Petrol, Diesel and
Kerosene. It is called as CNG because Natural Gas is compressed at
high pressure to enhance the storage capacity of the on-board
cylinders that can be mounted on vehicles. CNG is lighter than air
and disperses faster in to the atmosphere thus minimizing the risk of
fire or explosion. The level of polluting emissions and carbon
residue from CNG is minimal thus reducing the maintenance cost of
the engine and enhancing the active life of the vehicle. Exhaust
emissions from Natural Gas Vehicles are much lower than those

from gasoline-powered vehicles.
1.2 CNG: International Perspective

After understanding the basics about Natural Gas in general and
CNG in specific, the researcher has tried to look into the
International presence of CNG. This can be understood in the

following paras:

Malaysia' has an abundant local Natural Gas reserves. Currently
country has 39 CNG refuelling stations and 14,700 CNG vehicles.
Further, they are running heavy duty programs currently under
development for role out of CNG awareness. The CNG is made
available at the half the price of petrol. This is the main driver for

them drive CNG business.

CNG vehicles in TItaly? are rising continuously. Here, the
Automobile manufacturers are very actively participating in the
development of CNG market. In the year 2005, around 370,000 CNG
vehicles are running in the country. And roads of Italy are serviced

by 510 refuelling stations. The orders placed for CNG buses by this

! Source : NGV Country Report of Malaysia - May 4, 2005
2 Source: NGV Country Report of Italy - April 5, 2005
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time have surpassed the diesel buses. Government is also
continuously supporting the CNG activities in the country.

A first CNG vehicle in South Korea® was introduced in 1992. The
main fleet of CNG includes Buses and trucks. The CNG business is
significantly influenced by it’s pricing. Further, Government has
been very active for supporting the CNG development in the

country.

Brazil* has close to 1 million CNG vehicles and over 1,000 CNG
serving stations as on 2005. Almost 140 cities served by Natural
Gas. Government has also undertaken the significant steps for

replacing diesel from Metropolitan buses.

In Former Soviet Union (FSU)’ the First Natural Gas Vehicle
(NGV) in the country was launched in 1939. However, large scale
programs for phasing out Diesel vehicles were commenced from the
year 1980. Ukraine, Russian and Armenian NGV markets are
expanding. The fuel market of Former Soviet Union, was also price
driven. The CNG price drives the Commonwealth of Independent
States (CIS) markets. The FSU is planning to cross 1,000,000
vehicles, 1,000 fueling stations by 2020.

The number of NGVs in Moldova and volumes of consumed CNG
has been found diving since 1991 through 2000. Increasing prices of
oil have made Natural Gas more attractive. The price differential
between Gasoline, Diesel Fuel and Natural Gas is the major driving
force. There is no dedicated NGV legislation in Moldova.

Since 1991, Belarus has built five new CNG filling stations. All
compressor stations belong to the ‘Beltransgaz’ company, which is

responsible for gas transportation, underground storage and supply

® Source: NGV Country Report of South Korea June 1, 2005

* Source: NGV Country Report of Brazil July 6, 2005

® Source: Country Report — Commonwealth of Independent States (Former Soviet Union)
August 3, 2005 and September 6, 2005
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to the local distribution companies. All Byelorussian CNG filling
stations are linked in to a single computerized data collection

system.

Unlike Moldova and Belarus the NGV market in Tajikistan is
growing very fast. The CNG filling station in Tajikistan has grown
from 3 in 1991 to 53 in 2004. This shows the tremendous increasing
scope of CNG in the country.

In the recent past years the Armenian NGV market has increased by
about 4.5 times. Today every 10th vehicle in Armenia runs on
Natural Gas. In 2005, there was consumption of 110 MCM of
Natural Gas, approximately 4,000 MCM per vehicle. Armenia does
not produce oil or gas. All mineral fuel is imported. Nevertheless,
CNG prices stimulate the market: 0.26 €/ncm, which is 61% of
diesel and 53% of gasoline. Since 1991 Armenia has built 42 CNG

filling stations and today there are 47 CNG stations in that country.

Russia is the second CIS country in terms of sales of Natural Gas
and NGV population. In 1998, a renaissance on the Russian NGV
market began. The sales of compressed Natural Gas for vehicles
grow about 20% every year. In 2004, 45 thousand Russian NGVs
consumed 173 MCM.

Ukraine is the NGV leader in the former Soviet Union in 2005.
There are 145 CNG filling stations and 67,000 NGVs in the country.
Ukraine holds the 5" place in the world in terms of CNG sales. In
2004, Ukrainian NGVs have consumed 550 million m*® which is more

than in Germany or even in ltaly.

Czech Republic® has 0% excise and road tax rates for CNG. This
has promoted the use of CNG over other fuel. Monthly gas pricing

reviews to ensure price advantage over Diesel. In the year 2008,

® Source - CNG in the Czech Republic September 23, 2008 from
http://www.ngvglobal.com/cng-in-the-czech-republic- 0923
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there were 1,153 Natural Gas vehicles and growing exponentially
and 17 CNG fuelling stations operational, further 8 more were
built in 2009.

Egypt’ is considered as the leading country in the NGV industry in
Middle East and Africa. It is ranked as one of the first ten countries,
in the number of CNG converted cars all around the world. In 2006,
there were 65,432 CNG cars on the road now with 99 fuelling
stations and 22 conversion stations. Nine refuelling station were
under construction and average monthly gas sales was 22.290
million m3, At that time, there were six companies working in this

industry.

In Japan® The Japan Gas Association is supporting the diffusion of
environment-friendly Natural Gas vehicles. In Japan, Natural Gas
vehicles started to penetrate the market in the second half of the
1980s. Since then, the number of Natural Gas vehicles in Japan has
increased steadily, reaching the number of 10,000 by the end of
November 2001 and 20,000 by the end of March 2004. By the end of
December 2006, the number of Natural Gas vehicles in Japan
exceeded 30,000 with that number since growing to 31,462 vehicles

and 324 refuelling stations operational.

The NGV industry in Latin America’ is continuously growing,
especially in the South portion of the region. The Latin American
region has, approximately 48% of the global NGV fleet. There can
be significant increase in the NGV industry, in the next some years.
Latin America’s gas demand is expected to more than double until
2030.

" Source - NGV Industry in Egypt July 5, 2006 from http://www.ngvglobal.com/ngv-industry-
in-egypt-0705

8 Source - Japan NGV Numbers Break 30,000 Mark May 2, 2007 from
http://www.ngvglobal.com/japan-ngv-numbers-break-30000-mark-0502

® Source: Latin America NGVs: An Update Report, August 20, 2008
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As per the report of 2009, Singapore’s Land Transport Authority,
the growth in numbers of CNG-fuelled taxis and cars in the country
has increased from 977 to 1656 fuelled taxis in the year 2008, which
show almost 70% increase. The increase in availability of CNG-

fuelling stations is likely to stimulate a new growth phase.

As per the News report of Gasorama, the number of gas-powered
vehicles in Switzerland" rose in the year 2009 from 5830 to 7163.
There are 5408 cars, 1541 passenger vans and small buses, 159
buses and 55 trucks running on CNG. The filling station network in
Switzerland includes 110 refuelling facilities. There are 27 different
models of Natural Gas vehicle passenger cars and 7 models of vans

and small buses in Switzerland.

In the year 2009, Bulgaria" has increased the number of Natural
Gas vehicles (NGVs) in the country by 33%. According to a report
released by Overgas Inc, which is a domestic Natural Gas
infrastructure provider, the count for vehicles powered by
compressed Natural Gas (CNG) now stands at 60,000. There has
been expanding the CNG refuelling facilities to 77 in number. A
negotiated gas price reduction from 1% July 2009, making CNG the
best value as well as the most environmental friendly fuel as
compared to other fuels available in the country. This should help to

further stimulate growth of CNG business.

CNG-powered public transport has increased in popularity. As of
June 2009, there are 67 vehicles on CNG in Sofia, 23 in Varna, and
12 in Burgas.

19 Source: Switzerland’s NGVs exceed 7,000 April 8, 2009 from
http://www.ngvglobal.com/switzerlands-ngvs-exceed-7000-0408

1 Source: Overgas , Bulgaria’s Natural Gas Vehicles Increase 33% in One Year June 28,
2009, Bulgaria, Sofia Source
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Iran™ in the year 2010 has more than 2 million Natural Gas
vehicles (NGVs) on the roads, serviced by 1474 CNG fuelling
stations. This makes them world’s second largest users of NGVs

after their next door neighbour, Pakistan.

The Petroleum Authority of Thailand”, has reported that, in the
year 2009, there were now about 155,000 cars running on engines
powered by Compressed Natural Gas in Thailand and sales of
Natural Gas have increased upto 3,900 tonnes a day. Everyday in
Thailand about 100 vehicles are installed with NGV engines which
are mostly in trucks and new cars. With increasing number of NGVs,
the Bangkok Mass Transit Authority (BMTA) is trying to expedite
the creation of 14 new NGV filling stations.

1.3 CNG Evolution in India

The gas retail business is as old as of 1880s when Calcutta Gas
Company (formerly Oriental Gas) and Bombay Gas Company
commenced operations in Kolkata and Mumbai respectively, with

coal gas as their primary input. .

In Mumbai, Coal Gas which is also known as Synthesis Gas did not
find a commercial business model and was abandoned with the
Bombay Gas Company closing operations in 1980. In Kolkata this
concept is still working after the original company, Oriental Gas was
succeeded by Greater Calcutta Gas Supply Corporation in 1987
which is operational even today, albeit in losses.

Subsequently, however, the industry remained by and large dormant,
with a few initiatives being started on an experimental basis,

primarily to utilize locally produced gas. The formation of Assam

12 Source: Iranian CNG Program at Crossroads, October 20, 2010 from
http://www.ngvglobal.com/iranian-cng-program-at-crossroads- 1020
13 Source: Thailand NGV Numbers Grow October 8, 2009 from
http://www.ngvglobal.com/thailand-ngv-numbers-grow-1008
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Gas Company in 1962 and Vadodara Municipal Corporation

supplying coal gas in Vadodara in 1972 were the only developments.

However, with Oil and Natural Gas Corporation Limited (ONGC)
and Assam Gas Company Limited (AGCL) entering the business in
the mid- to late-1980s, the structured development of CNG in the
country started. ONGC started Natural Gas based city gas in its
townships (Mehsana, Hazira, etc.). Similarly, AGCL launched an
initiative to supply gas in Sibsagar and Duliajan.

The establishment of Gujarat Gas Company Limited (GGCL),
Mahanagar Gas Limited (MGL), and Indraprastha Gas Limited
(IGL), which began operations in the late 1980s to mid-1990s, gave
another thrust to the sector. In fact, in 1989, in a key development,
the Government of India (Gol) allocated gas to GGCL which
launched a PNG network for industrial supply in Ankleshwar and
Bharuch and extended the network to Surat in 1991. In 1992, GAIL
had launched a pilot study for the introduction of Natural Gas as an
alternate commercial fuel in Delhi, Mumbai and Vadodara.

In 1998, regulatory intervention in the form of a Supreme Court
directive (in response to Public Interest Litigation) to GAIL to
expand the CNG network and increase the number of stations from 9
to 80 by March 2000 gave a further impetus to CNG networks in the

country

The CNG business got another shot in the arm with a second
Supreme Court directive issued in 2003 to the Union Government of
India and the state governments to draw plans to introduce clean
fuels an 11 Cities apart from the existing cites of Delhi and Mumbai,
as these cites were the most polluted because of vehicular emissions
and clean fuels were urgently needed to be introduced. These cities
includes Agra, Lucknow, Kanpur, Pune, Faridabad, Patna,

Ahmedabad, Hyderabad, Bangalore, Kolkata and Chennai.

Chapter 1 - Introduction to CNG Business 10



In the latter half of this decade, the CNG business in the country has
gained considerable momentum, City gas networks (PNG and CNG)
have been operative in multiple locations including Delhi, Mumbai,
Vadodara, Surat, Ankleshwar, Ahmedabad and Kanpur since 2006.
Companies engaged in the CNG business witnessed commercial
success and gas supplies for this segment improved. Consequently a
number of new entrants have made a foray into this space in the

recent past

With the industry witnessing growth in October 2007, the
Government of India, set up Petroleum and Natural Gas Regulatory
Board (PNGRB), along with mandate of hydrocarbon sector, the
mandate of regulating the CNG business. The details about PNGRB

have been discussed in the subsequent part of this chapter.

Chapter 1 - Introduction to CNG Business 11



1.3.1 CNG Evolution in India : Key Milestones

The following table, in nut shell indicates the big milestones in the
evolution of CNG in India till formation of PNGRB:

Table 1.3.1-1 CNG Evolution in India

Year Particulars about the event CNG Development
Phase
1880- Coal gas supplied un Kolkata
1900 and Mumbai
1962 AGCL established
1972 Vadodara Municipal Corporation Few initiatives
supplies coal gas in Vadodara largely dormant phase

1982-86 Legacy systems operated by
ONGC and AGCL Gas in Assam
and Tripura

1989-91 GGCL launches PNG supply for
industrial customers in Surat,
Ankleshwar and Bharuch

Structured

1992 GAIL conducted a pilot study for development

use of Natural Gas as an 1992
alternate commercial fuel in
Dellhi Mumbai and Vadodara

1998 Supreme Court directive to
expand CNG network
2003 Supreme Court directive to Gains momentum

introduce clean fuels in 11 cities
other than Delhi and Mumbai

2006 CNG networks (PNG and CNG)
operational in multiple locations
including Delhi, Mumbai,
Gujarat  (Surat, Vadodara),  Becomes a reality
Ahmedabad and Kanpur

2007 Formation of PNGRB

1.4 CNG - Indian Scene

The City Gas Distribution (CGD) business till as recently as 2007
was driven largely by the judiciary, and was dominated by a handful
of entities that had not made adequate investments in reaching out to
all potential consumers. This sector has gained considerable ground
over the last two-three years with the landscape for city gas
undergoing a complete sea change.
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CNG networks are now operational in 42 Geographical Areas (GAS)
and are under implementation in about 20 more GAs. This business
has also attracted significant Private Participation and ambitious
plans are on the drawing board for the large scale expansion of CNG

networks.

City gas consumption as a proportion of total gas consumption has
risen from a mere 1 per cent in 2000 to about 8.5 per cent currently
with much of the increase in consumption taking place in the latter

half of the decade, and particularly over the last two years.

Much of this progress has been driven by a conducive regulatory
regime. In less than three years of its formation, the Petroleum and
Natural Gas Regulatory Board (PNGRB) has played a pivotal role in
the development of the CNG sector. While the progress in CNG
network development was stalled for nearly a year, work has
restarted after the notification of Section 16 of the PNGRB Act in
July 2010.

In addition, with the expected increase in gas supply, expanding
pipeline infrastructure, favorable economics of gas and a growing
concern over pollution in cities due to the use of traditional fossil
fuels, CNG projects present a good investment opportunity to
prospective investors provided they have a well thought out strategy

for dealing with supply and policy risks.

1.5 CNG Network and Distribution Process

CNG represents the last mile in the gas value chain and entails gas
supplies at variable pressures to residential and commercial
consumers in the form of PNG for cooking, commercial and

industrial purpose and CNG for automobile purpose.

A CNG network entails movement of small volumes of gas through
small diameter medium to low pressure distribution pipelines by a

local distribution company to a large number of retail consumers. It
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is an integrated network of Steel, Poly Ethylene pipelines, and
comprises CNG dispensing stations that supply Natural Gas for
automotive use and a piped gas network that provides Natural Gas as

a fuel for commercial, industrial and residential purposes.

Steel grid pipelines City Gate Stations (CGS), District Regulating
Stations (DRS) CNG stations and Service Regulators (SR) are
essential elements of the network. CGSs measures the amount
(volume) of incoming gas through orifice meters and reduce the
pressure of the gas which is to be sent for distribution, as the
distribution system requires considerably lesser Gas at high pressure
(above 26 bar) from the steel grid is reduced to about 15 bar by
means of pressure regulators which also help to control the flow rate
to maintain the desired pressure level throughout the distribution

system.

With the reduction in pressure, the Natural Gas becomes cooler and
therefore, it has to be heated up in order to maintain the flow in the
pipeline. In regions where the temperature is below zero degree,
Odorisation of Natural Gas is also done at the CGS. This serves as a
warning bell before the gas accumulates to hazardous levels. Since a
mixture of Air and Natural Gas are explosive over the range of 5 to
15 per cent of Natural Gas, in order to ensure safety, odorized

Natural Gas is detectable at concentrations of just 1 percent.

Therefore, gas is then transferred through steel pipelines to the DRS
which is installed where the distribution is to be done. Alike the
industrial areas and domestic/commercial segments, Natural Gas to
the various consumers is transferred after being maintained at a

pressure of about 45 bar.

Then the gas is transmitted to the SR through 4 bar Polyethylene
pipelines which increase the safety due to its high flexibility. SR
further reduces the pressure from 4 bar to 100 Millibar, from where

the gas is supplied to the end user.
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1.6 Key Growth Drivers for CNG Business

Over the last few years the CNG business in the country has gained
significant scale and momentum which is driven primarily by an
increase in domestic gas supplies, A conducive regulatory roadmap
propelling the growth of CNG networks and the attractive economics
of Natural Gas against other fuels like Petrol, Diesel and Liquefied

petroleum gas (LPG).

In the following part of the chapter, the researcher has made an
attempt to identify the factors which directly or indirectly affects the
CNG business and its feasibility in a country at macro economic
level. Not only this, an effort has been made to establish an inter
relation among these factors. The major factor affecting the CNG

business at macro level can be understood by the following chart:

Figure 1.6-1 Chart of CNG Business

E.cological
Environment

+ Dwomestic
+ Imternational

Transmission Nelwork

Supply of Natural Gas: The Ministry of Petroleum and Natural Gas
(MoPNG) accorded CNG as high priority while making the
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allocation of new gas (from the Krishna Godavari {KG} basin).
Recently, after the significant new domestic gas finds by Reliance
(already started production), Gujarat State Petroleum Corporation
(GSPC) and ONGC as well as Liquefied Natural Gas (LNG) sources,

CNG development in the country is on a strong growth path.

Trunk line connectivity: For affecting the delivery of gas,
expansion of transmission networks is a key criterion for CNG
growth. Efforts are being undertaken aggressively by GAIL and
Reliance Gas Transportation Infrastructure Limited (RGTIL) to
complete the National Gas Grid which circumnavigates and criss-
crosses the country. While GAIL has completed over 7,200 km and
is targeting 13,000 km by 2012, Reliance has completed 1,400 km

and is waiting for authorization from PNGRB for another 3,000 km.

Regulatory Environment: The creation of PNGRB in 2007 paved
the way for growth in the CNG segment. The regulations that have
been put in place by the Board over the past year provide a level
playing field to serious bidders with adequate provisions for fair
returns and a competitive landscape that protects the interest of both
developers and consumers thereby catalyzing interest in new
investments by existing as well as new developers. More recently
with the Section 16 notification coming through, CNG infrastructure
expansion will get a further impetus, as according to PNGRB; there

is technically no hurdle left.

Usage Economy: Natural Gas is a more economic than any other
alternative. According to industry experts, while CNG is almost
three times as economical as traditional fuels, for industrial
consumers, Natural Gas offers a 20 per cent cost benefit in energy
terms. For the domestic segment as well, PNG presents a savings
opportunity of almost 17 per cent on the monthly bill. The cost

competitiveness of Natural Gas is likely to improve as the prices of
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Petrol/Diesel increase and the government phases out subsidies for
liquefied petroleum gas (LPG).

Environment Aspect: The environmental conscious related
initiatives have deliberated to further boost the market attractiveness
of CNG business. India has declared a target of reducing the amount
of carbon dioxide (CO;) emissions per unit of GDP by 20-25 per
cent between 2005 and 2020. This will lead to greater emphasis on
Natural Gas as it produces lesser CO; for the same amount of heat as
against liquid fuels (30 per cent lesser) and coal (45 per cent lesser).
The following table shows the emission of pollutants by various

fuels:

Environmental Comparison of Fuels"

Carbon
dioxide

Nitrogen
oxide

Sulphur
oxide

Particulates

Table 1.3.1-1 Environmental Comparison of Fuels
(Pounds of air pollutants produced per billion British thermal units

of energy)

From the above table, it can be seen that all types of fuel
generates much higher pollution than Natural Gas. Hence the
scope of Natural Gas from Environmental point of view is also

very high.

¥ Source: Energy information Administration
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Demand side: On the demand side, as gas supply increases and
distribution infrastructure (cross-country pipelines) falls in place,
India will transit from an oil-based economy to a gas-based one. The
development of gas-based home appliances has gained attraction.
For instance, industries are exploring the possibility of using
Natural Gas for air-conditioning, geysers and other appliances. The
proposed CNG projects are also likely to benefit from the large
investments currently being made in the setting up of Special
Economic Zones (SEZs), which are likely to offer a balanced
customer mix consisting of automobiles, domestic, industrial and

commercial users.

1.7 Current CNG Status in India

After studying the factors affecting CNG business, it will be worth
understanding, the present status of CNG in terms of operations,
consumptions and economics related thereto. Such study can be done
in two phases i.e. pre PNGRB era and post PNGRB formation
period. In pre PNGRB period, the CNG companies which were
authorized by MOPNG and were in under their purview till 1%
October 2007. Thereafter, PNGRB was established which took all
existing companies in its purview. The new entities which have
entered in this segment in post establishment are intending to make a
foray in this segment. In order to understand the current CNG status,

the researcher discussed it in the following segments:

1.7.1 Operations

Till as recently as 2008, the development of CNG networks was
limited and had been primarily confined to only a few cities due to
the limited availability of Natural Gas in India and the relatively

small pipeline network (7,000 km).

There were a few CNGs in operation: New Delhi (IGL); Surat,
Ankaleshwar and Bharuch in Gujarat (GGCL), Mumbai and
surrounding areas (MGL); Upper Assam (Assam Gas Company
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Limited) and Vadodara, Gujarat (Vadodara Municipal Corporation);
etc. These catered to a domestic customer base of about 4,50,000 of
which the CNG customer base addressed by about 350 CNG stations
was approximately 3,40,000 (the fifth largest in the world).

But over the last two years, projects have been under
implementation in more than half-a-dozen states, including Uttar
Pradesh, Rajasthan, Madhya Pradesh, Maharashtra, Karnataka,
Kerala, Andhra Pradesh and West Bengal. Consequently, CNG
networks have developed in about 42 cities and CNG development is
under-way in about 20 cities. There are 23 entities in operation
catering to about 1.2 million domestic, 2,795 industrial and 8,831
commercial consumers, and about 7,97,169 CNG vehicles in the

country as of March 2010.

The rapid CNG network development notwithstanding, there is
clearly a huge potential for growth in this segment as most of the
development has taken place in areas that are in proximity to the
existing pipeline network. The pipeline network is currently mainly
in the western, central and northern parts which together account for
over 70 per cent of the total pipeline network in the country. Even
within these regions, there are several states like Goa, Jammu &
Kashmir and Chhattisgarh that are yet to be connected.

To accelerate CNG network deployment across the country, PNGRB,
in recent past has invited bids (in 2009) for 13 cities in two rounds.
Licences have been awarded for six new GAs in the first round
under the new CNG regulations. In the case of Round 2, while the
bidding process has been completed, the awarding of licenses has
got stalled due to a restraining order by the Delhi High Court.
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Bidding Results of PNGRB 1 & 2"! Round of CNG

Authorization"
Bidding Cities Companies
Round
Sonepat GAIL Gas
Kakinada Bhagyanagar Gas
Round | Devas GAIL Gas
Meerut GAIL Gas
Mathura DSM Infratech
Kota GAIL Gas

Allahabad I0C-Adani

Chandigarh 10C-Adani

Ghaziabad I0C-Adani

Round Il - —
Jhansi Central UP gas Limited
Rajamundry Reliance Gas Corp. Limited (RGCL)
Shahdol RGCL
Yanam RGCL

Table 1.7.1-1Bidding Results of PNGRB 1st & 2nd Round

In line with its expansion plan, in July 2010, PNGRB invited bids to
develop CNG networks in eight new cities in West Bengal, Gujarat,
Punjab and Haryana (Asansol-Durgapur in West Bengal; Bhavnagar,
Gandhidham-Anjar, Bhuj-Mundra and Jamnagar in Gujarat;
Ludhiana and Jalandhar in Punjab; and Panipat in Haryana). More
recently, in September 2010, PNGRB has invited bids for another
eight GAs, These are Ernakulum in Kerala, Rangareddy and Medak,
Nalgonda and Khammam districts in Andhra Pradesh, Alibagh/Pen
and Lonavla/Khopoli in Maharashtra, Guna in Madhya Pradesh and
Shahjahanpur in Uttar Pradesh. The process was expected to be
completed by January 2011. The same has now been extended

further.

These projects entail an investment in the range of Rs 80-120 billion
which will be spread over five years. The average investment is
estimated to be Rs 15 billion in each area as these are considerably

larger areas. The sale of bid documents started from July 30, 2010

15 Source: Petroleum and Natural Gas Regulatory Board; India
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and was closed on November 12, 2010. While in the earlier rounds (I
and 1), PNGRB had demarcated the GAs to include urban areas and
other growth areas including highways, that system did not take into
account rural and low demand areas. Consequently, states including
Gujarat, Kerala and Andhra Pradesh had suggested considering the
entire district as a GA. This may be implemented from the third

round of bidding which depends on a number of factors.

Going forward, PNGRB has planned the development of CNG
networks in various phases in 313 GAs in the country of which 243
GAs, identified on a suo-motu basis, are primarily located near
existing, under implementation or Natural Gas pipelines approved by
the Central Government.

Given PNGRB’s ambitious plans, investment in this space is likely
to accelerate. With an average investment of Rs 3 billion per city
this translates into investments of Rs 1,200 billion in the sector in

the long run (10-15-year time frame).

1.7.2 Competitive Landscape

While the sector is primarily dominated by the early entrants (MGL,
IGL and GGCL), which together account for over 75 per cent of the
total CNG volumes in the country, it is currently in the process of

transitioning to a Competitive, Transparent and Regulated Era.

It has been witnessing increased private participation over the last
few years as a number of companies like Adani Gas, Sabarmati Gas
and GSPC as well as the joint venture companies of GAIL and Oil
Marketing Companies (OMCs) have forayed into the segment.

Among the new entrants, GAIL (apart from its role as a joint venture
partner in MGL and IGL) formed a holding company, GAIL Gas
Limited in 2008, through which it is investing either directly or
through independent Special Purpose Vehicles (SPVs) for each city
or a cluster of cities by way of joint ventures with strategic partners.
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Reliance Industries Limited (RIL) through its subsidiary Reliance
Gas Corporation Limited (RGCL) is also firming up plans to enter
the CNG business, almost on a pan India basis. Then, British Gas
(BG) also has plans to diversify into other cities, notably in
Southern States. Engineers India Limited (EIL) is yet another
company that is looking to play a key role in the sector and is
considering picking up equity in various companies like the Adani
Group and GAIL.

1.7.3 Consumption

As per estimated of India Infrastructure Research, CNG gas
consumption has increased from 5.5 MMSCMD in 2006-07 to about
13.81 MMSCMD currently and accounts for about 8.5 per cent of the

total gas consumption in the country as of March 2010.

While the volumes of CNG gas consumption have increased in
absolute terms by 30 per cent, CNG gas consumption as a proportion
of total gas consumed declined in 2009-10. This may be attributed to
the increased gas availability in the country and the slow pace of
development of CNG networks because of lack of clarity on
PNGRB’s authority to issue licenses. In addition, demand from
industrial consumers had been impacted due to the economic
slowdown in global markets, and the development of trunk line

infrastructure did not proceed as anticipated.
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Natural Gas Consumption Pattern's

(in MMSCMD)

CNG as % of Total

Year CNG . Total Ga.s Gas Consumption (in
Consumption Consumption %)
2006-07 4.51 112.85 4
2007-08 8.44 120.63 7
2008-09 11.35 120.17 9.4
2009-10 13.81 162.64 8.5

Table 1.7.3-1 Natural Gas Consumption Pattern

Natural Gas & CNG Consumption in MMSCMD
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Figure 1.7-1 Natural Gas Consumption Pattern

State governments have now become proactive in developing gas
markets and are interacting with the PNGRB. This is a welcome
development as their proactive facilitation is a precondition to the
development of gas markets in their state and many states have

committed their cooperation.

On a state wise basis, Gujarat leads in terms of gas consumption and
accounts for over 50 per cent of the total CNG consumption

primarily due to extensive pipeline infrastructure (developed in the

16 Source: Petroleum and Natural Gas Regulatory Board, India
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1960s and 1970s to capitalize on the locally produced gas) and gas
availability in the state. Amongst the other states, Andhra Pradesh
has been very active and intends to build similar gas networks
covering the entire state. Similarly Kerala, where the Kochi terminal
iIs expected to come up in March 2012, is also proactively
facilitating the development of the CNG network which is likely to
be in place by 2012. On a city wise basis, Mumbai and Delhi, with
consumption volumes of over 2 MMSCMD are the largest consumers
of gas. These are followed by Surat, Ankleshwar and Bharuch in

Gujarat.

1.7.4 Demand

Driven by the economic benefits of conversion from expensive
alternate fuels, the industrial and commercial segments form the
anchor demand for CNG and account for over 80 per cent of the total
volume in a typical CNG. This demand can be captured in a shorter
time frame. However, in the household segment which is
characterized by high Capex, demand build-up is slow with a higher
gestation period (typically 5-6 years for penetration levels of 50-60

per cent).

In terms of profitability, demand from the commercial and industrial
segments provides better margins. CNG operators make no profits
from domestic supplies as the volumes are very low (often about 0.2
MMSCMD) with moderate profits from CNG sales. For instance,
MGL, which has high exposure to the domestic and transport sector,
despite being allocated APM gas, took 5-7 years to be profitable.

1.7.5 Supply

CNG incumbents have not been able to grow their business because
of the shortage of gas. With gas supply in the country increasing by
over 30 per cent with the commencement of production from RIL’s
KG D6 basin and expected to increase further as new discoveries

from GSPC and ONGC come online, gas allocation to CNG projects
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is not likely to be a key concern. However, government policies
related to gas utilization by various consumer segments and gas

pricing policy remain a key bottleneck for the industry.

Importantly, while the sector was in the fourth position in the
pecking order among existing users in the government's gas
utilization policy, in March 2009, the government shifted the sector
to second priority after the fertilizer segment. Consequently, while
previously the sector was getting only small quantities or no gas
from the New Exploration Licensing Policy (NELP) finds, because
unmet demand from fertilizers, LPG and petrochemicals, and power

plants took precedence over CNG, this scenario has changed now.

The Empowered Group of Minister (EGOM) has allocated 0.83
MMSCMD of gas to the sector from Reliance Industries D6 block in
the KG basin for domestic and CNG segments. An additional 2
MMSCMD on a fallback basis for industrial and commercial
segments has also been allocated. However, this is subject to RIL
scaling up production from the current levels of 60 MMSCMD.

CNG operators are also sourcing gas from imported LNG available
in the spot market as these are affordable currently. This is because
international LNG prices have reduced in recent years because of the
global economic downturn as well as large-scale production of shale

gas in the US.

However, the LNG market is prone to volatility as it closely follows
the crude oil market and LNG prices are also likely to start
hardening on the back of global economic recovery. Moreover, LNG
is more expensive; and while the CNG segment can absorb
expensive LNG where it competes against high-cost fuels like Petrol
and Naphtha, the Return on Investment (Rol) for CNG operators is
likely to decline. Cheaper sources of gas like the KG D6 gas are
required for the CNG and domestic segment to be viable as LNG

cannot be the base fuel for these segments.
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CNG companies like GGCL are building redundancies in their
systems and opting for diverse sources of supply, and are procuring
gas for the industrial and commercial consumer category from the
open market. The existence of gas networks passing by or in
proximity of the supply sources from the city limit plays a key role
in reducing the capital and input gas costs and thereby enhances the
project feasibility. Moreover, companies with strong parents
involved in the Production and/or marketing of gas are better placed

to source gas at competitive rates.

1.7.6 Pricing

The CNG segment offers significant opportunity for market play as
commodity prices can be set relative to alternative fuels and
competition in the industrial segment is primarily from liquid fuel
(fuel oil) set at international prices CNG pricing is benchmarked to
the fuel that it is substituting these alternative fuels. For instance
domestic consumers switching from LPG cylinders to PNG will
expect a commensurate drop in tariff just as vehicles moving from

diesel and petrol to CNG need an incentive.

In fact with the declining share of APM gas, commercially
discovered value based pricing has now become an industry norm.
Market driven prices and high RLNG prices started finding buyers in
the market from 2008 onwards, For instance GGCL (which has been
dependent mainly on non-APM gas due to its focus on industrial and
commercial customers) primarily relies on market driven gas pricing

and has been successful

The final selling price of CNG 