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Introduction

Energy policies: sensitive and politicized

Poor country - many places still without
DOWer:

ndia is a federation with much power to
the states: complicates consolidation of
local and federal interests.

Widespread theft of electricity

Kerosene and diesel: poor man’s energy —
affordablility and social stability




Total energy consumption:

8 India

@ Coal

O Hydro
B Nuclear
O Others
B Gas

O Qi

US: Coal, oil and gas
85% of primary energy

supply




Main oll fields

Reserves 5,6 hill. barrels

(mostly light and sweet)
Production: 0,9mb/d

Oil: West off-shore
East onshore

Largest oil: Mumbai high
(0,3mb/d) - ONGC

Coming: Krishna Godavari
(Bay of Bengal) —

Reliance (will account
for 40% at peak)

o ..J
P = x
ks b
g . HIMACHAL"Y
T PRADESH |
I PAKISTAN 5
PURIAB ¢ ter
 Bhatinda UTTARAKHAND
} ‘ SEipat =

F
‘,. Roorkes -
y %

. %
- s 0 athu -,
; il Rl -2 u
A 0 ot 2
7 o ;
[ .

r - gylucknow

Vijapur
Kandla
Mundra
{a
s

s

MADHYA PRADESH

Plndore

- R T e
/ 3L

! Manmad

Vijayawada ' | Kakinada
ANDHRA (Machillipatnam
! PRADESH
GO
Marmagoa.,-
ARABIAN SEA KARNATAKA Lrp
! "l\’_‘

| I /3 Chennal
Mangalore :j:—")_n el 0

: G, Hassan Balgitere
il o : Sankari
LAKSHADWEER \

L S TAMIL-C
Wt
KERALAS, MADY

ATrichy
“Karur/

Kochi™y

R

SRI LANKA

ra —
fdlag hiahanpur

CHINA

~-—"SRKIMBHUTAN
)

BAY OF BENGAL

3\ .‘/p Vishakhapattinam

=
= =z
LEGEND e
—— Crude Oil Pipeline E
LNG Pipeline z
LNG Upgradation = %
— Product Pipeline =
LPG Pipeline %
— — Proposed Pipeline >
-
%

<0

MYANMAR

TN A
{ n

y




Sector organization oll

Upstream:
o State owned:
— ONGC (oilgNat.Gas corp.): 71% of natl. output
— OIL(oil India Ltd.): 28%
* Reliance Industries (private)
e NELP (New expl. Lic.Pol.) 2000:
— Allowed 100% foreign ownership in oil&gas (still small)
Downstream:;

2,3 mb/d refining capacity
e State owned:
|OC (indian oil corp. - state owned): NOIAS 10 of 18 Indian refineries, controls % of oil
pipelines
* Private: Reliance and others



Pricing mechanism
refined products

o 2002: first attempts at downstream
deregulation phasing out APM (adm. price mech.)

e New MDPM (Mark determined price mech.)

— Notionally benchmarked to global oil price
— but heavy subsidies continue (diesel versus gasoline)

— 2006-2008: gov. guaranteed oil bonds to ease
financial pressure from high oil global oil prices as
domestic prices remained almost fixed to the tune of
1-2% of GDP.
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Main gas fields

Reserves 38 Tcf Gas Pipeline Map ¢
Production: 1,1 Tcf

Arunachal Pradesh

Uttar Pradesh
@ Auralya

Off-shore: Mumbay

On-shore: Assam, .
Gujarat, Andra
Pradesh Lt

M LPG Pipe line
@ W Booster Station

&
Lakshadweép
9y 1

Andaman & Nicebar Islands

&

Copyright () Compare Infobase Pyi. Lid. 2001-02



Sector organization gas

Upstream:
e State owned:
— ONGC (oilgNat.Gas Corp.): 69% of natl. output
— OIL(oil India Ltd.): 28%
 Reliance Industries to increase — Krishna Godavatri
Foreign companies — PSC (prod. Sharing contr.)

Downstream:

e GAIL (Gas Auth. Of India)

« Effective monopoly, but since 2006 foreign and private comp
allowed 100% equity in pipelines

« Government plans to spend $9 bill. for upgrades and extensions

Pricing:

 Regulated by government: APM for ONGC, OIL



Oil balance

Net imports 2 mb/d India’s Oil PWTE.?&ZT] ;;*d Consumption
Increasingly | 5 300 —_—
dependent on imports - T
=}
World’s 7th largest i s
net importer P |
(=R
e
2025 - 4th largest net  { i
importer (EIA) o
] ] 1390 1992 1934 1936 1998?5290 2002 2004 20068 2003
Mainly from Persian I
I Source: L5, Energy Information Administration A0 s ezt
Gulf (Saudi, Iran)

10



Natural gas balance

 Net imports 0,4 Tcf

« LNG from Qatar

(86%), Algeria, UAE, Egypt,
Nigeria...

e |mport terminals:
Dahelj and Hazira in
Gujarat + several soon to

be commissioned (various
sites)

India’s Natural Gas Production and Consumption
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E&P

Crude:

Gas:

new finds in Rajasthan and Bay of Bengal (offshore) + Krishna
Godavari

Technical challenges: deepwater, terrain
NELP auctions uneven success in atracting foreign companies

Attempts at promoting India as refining destination (11th five year
plan)

Continue offshore west coast, onshore north east
Also large finds Bay of Bengal (+ off Andra Pradesh: KG)

GAIL to invest $35 bill. in Assam may meet violence from separatist
rebels

Consumption still expected to outstrip demand
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Planned import pipelines

Iran — Pakistan — India:

e 1700ms from South Pars to
Gujarat, 5Bcf/d o

e Discussed since 1994 |
 political issues (Pakistan) % o
 [ran too pricey ($8/mBtu) Lu

Turkmenistan — Afghanistan — | gz, ) -9
Pakistan — India (TAPI) fﬁ Skt

Scurca

« 1000ms, 3Bcf/d mﬂﬁ

e Doubts about Turkmen
supplies

Myanmar
* Problems with Bangladesh
Onerous prospects!

_[Pl Pipeline
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Electricity

Production: more than 700 bill.kwh a year from
148GW capacity

o/w 25% hydro, 2% nuclear, 73% thermal etc.

Central sector share reached 33% leaving
States with 51% and private with 16%

Political ambitions high:

— 40% Indians without power

— Poor quality where exists: 1/3 of business sees
unreliable supply as main problem (WB)
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Rapid growth

India, Consumption of primary sources of energy,
electricity

Gigawatt-hour

1000 - 20,0
900 17,5
800 15,0
700 12,5
600 10,0 =
500 ‘ 7,58
400 - 5,02
=N e
200 I | | lll . 0,0
100 -2,5

0 , . - -5,0
1970 1980 1990 2000

I ar 1 year | rebase 1972 = 100.0
Source: Reuters EcoWin
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Conventional thermal power

e 70% coal fired plants

— Lignite resources in Tamil Nadu, Gujarat and
Rajasthan

 World’s 3rd largest coal producer, but
still needs to import

« (Gas coming: Reliance constructing
3.5MW plant in Uttar Pradesh

e Goal to add 80GW 2007-2012

16



Capacity addition 11th 5yr plan
(2007-2012)

Source |Central |State |Private |Total Share

(GW) (%
Hydro |8,7 3,9 [3,5 15,6 20
Thermal 24,8 23,3 |11,6 59,7 76
Nuclear |3,4 3,4 4
Total 369 26,8 |15,0 |78,7 100
Share % |47 34 19 100

Judged by achievements so far, these targets may appear on the
optimistic side. Target for 2008-09 has been reduced from 11Gw to
7,5Gw new capacity (o/w less than 50% may have been achieved).

17




Optimistic targets?

Targets may appear on the optimistic side.

for 2008-09 reduced from 11Gw to 7,5Gw new capacity
o/w less than 50% may have been achieved. [Based on
Min of Power Ann. Rep. 2008-09.]

Electricity Act of 2003: electricity available to all
households in next five years.

2005: 44% of villages still not “electrified”

Definition of 2004: “A village declared electrified if: ...(lii)
The number of households electrified should be at least
10% of the total number of households in the village.”
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Obstacles

Regulatory regime

Pricing mechanism
Theft and losses

Uncertainty

19



Regulatory regime

Electricity Act 2003:
e “highly liberal framework”:
* “..no requirement of licensing for generation.”

o Captive generation (i.e. for own use) freed from all
controls.

« SEB’s to be abolished

— Had been seen as non-transparent monopolies
— State governments to restructure liabilities of the SEBs

e Open access to transmission net-works
e Concept of multiple licensees in the same area of supply
* Prohibits State transmission licensees from trading el.
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Pricing mechanism

Cross-subsidies to be faded out

— “unsustainable levels” & hiding inefficiencies and losses

New Electricity Regulatory Commissions (cers,

SERB) to decide on transmission costs
— (including to cover the loss of previous cross-subsidies!)

MYT Muti-vear Tarify framework

— Develop workable and successful models for public private partnerships

— “Imperative that an appropriate surplus is generated through return on
investments and, at the same time, enable depreciation reserve be
created so as to fully meet the debt service obligation.”

— “appropriate balance to be maintained between interest of consumers
and the need for investments”

Allowed differential pricing: base/peak power
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Theft and losses

Losses of up to 40% (2005)

Preventive measures: High voltage
distribution system

“SCADA” and data management systems
for distribution systems

Act of 2003 provides for special courts
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Uncertainty

Price setting and subsidies in practice:

Indian consumer prices low: 2 Rs/kWh
high production costs 5 Rs/kWh
Who pays the difference? Federal or state governments?

Enron:

To be world’s largest gas- fired power plant in Dabhol 1995:
Local political problems (environment, human nghts | .1 r—f

W

foreign)

1996: Cost over-runs and deemed undue e% SIV
1998: project stopped as Maharashtra = F-
SEB realizes Delhi will not pay up
Enron had invested $900 mill.

2002: Enron bankrupt
Today: partly operational, partly “Ru SCPShO St

:v Del r’



From Hindu rate to super growth

Gross Domestic Product

Constant prices
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mean St.dev
1951-90 4,1 3,2
1991-08 6,5 2,1
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Sectors

2000 2001 2002 2003 2004 2005 2006 2007 2008

B Agriculture, forestry and fishing wemes |GDP
B Electricity, gas and water supply
HE Manufacturing

B Finance, real estate, business
Source: Reuters EcoWin
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External balances
Trade, services current account
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Capital inflows and reserves

27



Inflation
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Large budget deficits

Budget balance/GDP
(central + states)

O% T T B T P
4%IIIIIIII[@

-8%

-12%

& 4% $o) O %) (o) A Q) O
Q Q Q Q Q Q Q Q Q
P D P P PP
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Fiscal profligacy

Financed from domestic banks

Crowding out private investors

Resulting in high debt ratios (>80%/GDP)
High sensitivity to interest rates

Making investors nervous about sovereign
default

But: good track record so far

(captive market for government debt)
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Political Situation

Parliamentary democracy
since independence 1947

2009 elections: 364 parties
o/w 34 in Parliament

57% turn-out

Three main blocks:
— United Progressive Alliance
» Congress
— National Democratic Alliance
» Bharatiya Janata Party (BJP)

— 3rd Front
o Left Front (Communists)

UPA 262
48%

4th

Front 27
5%

ithers 16
3%
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Soclal developments

Gini coeficients

Brazil

Russia
lia

desh
Belorus
Sweden

0 20 40 60



Demographic developments

0,8
0,7
0,6
0,5
0,4
0,3

Dependency ratio

China
/ India
— -~ ~——_ ’ P
— Japan
rrrr T rrrrrrrrrrrrr1rr 1t 1ttt 1T 1 11T T T T T T/ Unlted
1990 1994 1998 2002 2006 2010 2014 States
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Where are we heading?
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2009

Weathered the global crisis well

* 7,9% yoy growth in Q3
(despite weak monsoon)

» Current account bal. 1%/GDP ;

* Reserves up, rupee Strong ’ 2009 2010 2011 2012

Risks:

e Budget deficit at 10%/GDP

« CPlat10%

o Carry trade?
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e Oxford Economics — model

MT-projections

e 5 years global (50 countries & regions)

Base scenario:

Oil price: 70-88%/b

US savingsratio: 3->2%
Yuan: 6,8->6,3/$

Up-case scenario

Oil price: 70-76%/b

US savingsratio: 3->1,5%
Yuan: 6,8->5,0/$

Down-case:

Oil price: 70-120%/b

US savingsratio: 3->9%
Yuan: 6,8->6,8/$
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Forecast upcase:

low oll price, low US svngs. High yuan
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hig

Forecast - downcase:

h oil price, high US svngs. Yuan-peg
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