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Outline

o The Nature of Demand and Supply (implications?)
o Supply side shocks and prices (fate of models?)
o Paper and Physical Markets (which is real?)

o Liberalisation increases cost of uncertainty (choice of
uncertainty?)

o Company Strategies (desirability of vertical integration?)

@ The Consumer: no countervailing power in switching
(hedge not sovereign?)



OLD LONG-TERM CONTRACTS (Beach Delivery,
and Producer Price Indexed)

MONTHS OUT

GAS Day minus one (D-1)

DELIVERY under PAST CONTRACTS + SPOT
PURCHASES and SALES: Within-Day (On-the-Day
for-the-Day): OTC Prompt Desk and OCM.
CONTRACTING for FUTURE DELIVERIES: OTC

Forward Desk and Bilateral Contracts.

SAP-priced (OCM System Average Price)

MONTH minus one (M-1)

MEDIUM-TERM CONTRACT (wholly Gas-Indexed)

NEW LONG-TERM (NBP Delivery, wholly or partiall
Gas-Indexed)

CONTINUING OLD LONG-TERM (Beach Delivery,
and Producer Price Indexed)

Many Markets with
Different Time
Profiles: Implications
for Demand &

Supply?



OCTOBER/NOVEMBER
2003

AUGUST/SEPTEMBER
2004

JANUARY/FEBRUARY/MARCH
2006

AUTUMN

SUMMER

WINTER

FIELD DECLINE

LNG DELIVERIES BELOW
EXPECTATIONS

PLANNED MAINTENANCE

UNPLANNED MAINTENANCE

LITTLE

YES (including Rough Storage
Fire)

INTERCONNECTOR RESPONSE

EXPORT

IMPORT

IMPORT (but insufficient)

STOCK RESPONSE

INTERRUPTED REBUILD

RUN-DOWN

CONTRACTUAL CONSTRAINTS ON
RESPONSES

SHIPPER UNDER-DELIVERY AGAINST
NOMINATIONS

UNANTICIPATED DAILY DEMAND

HIGH SEASONAL DEMAND

LOW SEASONAL DEMAND

Changing
Complexity
of Shocks:
Implications

{o]
Prediction?



%,
(b
Q
al
%,
©
O
1)
©
(b
=
<
b
-
O
p=
A
e
o

Physical System Shocks

Month-Ahead Gas Price (Heren)

pence/KWh

| March '08

[ January '08

| November '07
| September '07
[ July '07

[ May '07

[ March '07

[ January '07

| November '06
| September '06
[ July '06

[ May '06

[ March '06

[ January '06

| November '05
| September '05
[ July '05

[ May '05

| March '05

[ January '05

| November '04
| September '04
[ July '04

[ May '04

[ March '04

[ January '04

| November '03
| September '03
[ July '03

[ May '03

[ March '03

[ January '03
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System Complexity: An Electricity Example

Understanding interactions in security of supply:

Short-term electricity model -
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Complexity of
Response:
Government
Emergency
Planning

Mational Gnd

Gae Metwork Operators

British Gas Semwvice

Commnoucaton (Press Office)

Civil Conftingencies Secretarial

Oiber Govenument Departmenis

Oiher Agencies

(ras Emergency
(no isolation)

!

o2

o2
2
o2
2

{7as Emergency
{13olation)

!

!

Elecimeity Emergancy

Electneity & Gas Emergency
(o 1zolation)

Electneity & Gas Emergency
{1solation)

Black Start

Developing Emergency
{e.g. GHME. monitor)

T - Requred
0 — Optional

Contact details for the above orgamsations are inchuded m Armex |




Paper
Markets
and
Physical
Markets

IPE Futures Total NBP
Trades
578 TWh 6,248 TWh

Within-Day
Trades
951 TW h

Physical
591TWh
BEACH
Total Throu ghpu t: CONTRAC TS

1,060 T Wh 468 TWh
(Centrica 257 TW h)

Customers

NBP Physical Trades as % of Total NBP Trades = 9.5%
NBP Deliveries as % of To tal Deliveries = 55.8%

OCM as% of Throughput = 9.8 %

OCM as% of Total (NBP+O CM) Within-Day Trades = 9.8 %

IPE as % of Th roughpu t = 54.5%

Centrica (British Gas Trading) as % of Throughput = 24.2 %




Liberalisation and Physical Supply Shocks:
the Cost of Uncertainty and the Producer Price (1)

pence/KWh

_
v -
w5 -

Average Unit Price Received by Gas Producers




Liberalisation and Physical Supply Shocks:
the Cost of Uncertainty and the Producer Price (2)

2.00

1.80

pence/Kwh

1.60
UNCERTAINTY PREMIUM
1.20 L\
—&— PRICE RECEIVED BY GAS
oo PRODUCERS

0.60

0.40
0.20

0.00
2002 2003 2004 2005




Indexed Pricing Transmits Price Shocks

Gas

Into Long-Term Contracts

BEACH Contract Volumes
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Price and its Component Costs: Not Just
Multiple Markets; Also Multiple Costs

pence per KWh BRITISH GAS GAS:
PRICE BREAKDOWN
INTO COMPONENT
COSTS

I Residential Gas Supply Cost
Margin

Il Residential Gas Transport &

Distribution Costs

Residential Gas Wholesale
Cost

2001 2002 2003 2004 2005




Managing Risk: Using Vertical Integration to Foreclose
Competition

Upstream Mid-Stream Downstream

Gas Electricity Wholesa Gas Non- Domesti

Productiq Generatig Trading Transmissipistribution Storage DSOIEE)?OT;I Supply

Company

Centrica
(British Gas) Jg¢ Jg¢ Jg¢

SSE ge ge ge

Iberdrola
(Scottish ge g(minor) g e ge
Power)

E.ON UK g (minor] ge g(minor) g e ge

RWE npowel| ge ge ge

EDF Energy ge g(minor) g e ge




Vertical Integration in Action (1):
Centrica plc

CENTRICA'S PROFITS FROM ITS UK ENERGY BUSINER®RESIng Profibefore Exceptional Items and Remeasurements)

Financig
Years
ending
Decembet
£million

British Gas
Residential
Gas &
Electricity

British Gas
Home
Services

British Gas
Business

Wholesaling &
Trading

Gas
Production

Gas Storage

TOTAL UK
ENERGY
Operating
Profit Emillion

% Increase in
Operating
Profit

2001

-46

571

2002

864

2003

872

2004

989

2005

1,335

2006

1,198

2007

1,745

TOTAL
PROFIT

2001-2007

7,574




Vertical Integration in Action (2): the Value
of Electricity Generation

- [ e | o [ aoos | aes | zor
Gl : | oo | oo | oo | om | om
Generation -y N I N R
to Domestic
CUTORSYY IS |scotisnpower| na | ma | na | 09 | ma
Supply
Volumes | S N I B




Vertical Integration in Action (2):
the Value of Electricity Generation

Generation Segment . Supply Segment

Electricity Generation - Electricity Supply Sales to Domestic
Sales to Supply Business | 24,544,320 MWh| |Customers 24,544,320 MWh

00000000 wmiiens| } 0000000000000  Millions
Revenues | =~ £928.6] |Revenues@75.36/MwWh [ = £1,849.7
FuelCost | ~ £539.5] |WholesaleCosts [ ~ £928.6
OtherCosts | ~ £180.9] |TransportatonCost [ ~ £493.0
I
I
00000000 | [Margin%=

24,544,320 MWh

] Millions
£2.071.7
£1,207.2
£493.0

0 Imilions |

£324.9
Margin %

£371.5
£400.4
£2,100.5

Margin % =

£180.9
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Relationship between Own Generation and Supply



Use of Price Discrimination
via Horizontal Integration

£ per Custome

Annual Supply Costs
for British Gas
Customers

M Gas
M Electricity




Certainty of Company Profits
from UK Energy Businesses

£ million

Centrica plc

EDF Energy plc

E.ON UK plc

RWE npower

Iberdrola (Scottish Power)

SSE plc

Total Operating Profits

of which Non-Regulated Profi




Behaviour of Retall Prices:
Domestic Gas

GAS PRICES TO DOMESTIC CONSUMERS 1986 - 2007

GAS PRICES RISING LESS THAN INFLATION=NO FILL

GAS PRICES RISING FASTER THAN INFLATION=BLACK FILL




Behaviour of Retalil Prices:
Domestic Electricity

ELECTRICITY PRICES TO DOMESTIC CONSUMERS 1986-2007

ELECTRICITY PRICES RISING LESS THAN INFLATION=NO FILL

ELECTRICITY PRICES RISING FASTER THAN INFLATION=BLACK FILL




Switching as Consumer Defence?
Centrica’s Residential Gas Prices and Gas
Sales Volumes

000 [ 2001] 2002] 2003 2006| 2007

Revenue from UK residential gag 4,029 3,805| 3,742 4,170| 4,196| 4,832 4,296
sales £m

UK residential gas sales TWh

13,451|12,839(12,590( 11,771 11,131 10,263| 10,018

43.80| 47.12( 47.57| 53.16| 61.16| 78.66| 79.26

UK residential gas customers
000s

Weighted average UK residential
gas price p/therm

Annual change in UK residential
gas revenue %

Annual change in UK residential
gas sales (TWh) %

Change in number of UK
residential gas customers

o1
(o]
1
P
d

1
=
=
=

5.2

-612.0| -249.0( -819.0( -640.0| -868.0| -245.0
Annual change in UK residential --
gas customers %

--

Annual change in UK residential
gas price %

~
o




Switching as Consumer Defence?
Centrica’s Residential Profits and Customer
Numbers

UK res'de”“a' gas 13,451| 12,839| 12,590 11,771| 11,131/ 10,263 10,018
customers (000s

UK residential electricity | ¢ 47,1 5795| 6189| 5950| 5920| 5759| 6,019
customers (000s

Total UK residential 18,825 18 634 18 779| 17 721 17 051 16 022 16 037
customers

Annual change in total UK
residential customers -191 145 -1,058 -670] -1,029

Annual % change in total U -

residential customers

UK res_ldentlal_energy 950l 5710
operating profit £m




Switching as Consumer Defence?
E.ON’s Residential Prices and Customer Numbers

UK residential gas sales TWh
UK residential electricity salesTWh 2
UK residential gas customers (000s)
UK residential electricity customers (000s
Annual % change in UK residential gas sales (TWh)| | 0.6
Annual % change in UK residential electricity sales (TWh)| -2.7
Annual % change in UK gas customers | | 5.8

Annual % change in UK electricity customers | | -0.3

Annual % change in UK residential gas price | | 185

Annual % change in UK residential electricity price | | 16.4 30.0

]
Price elasticity of UK residential demand (electricity) | 0.1 0.3§ 0.22




Developing a Conceptual Framework

Demand, Supply &
Liberalisation

Wholesale Gas
Prices

¥

Ownership Portfolios

Regulated
Transport | <+
Costs

Supply
Mark-Up

Regulated

Transport Costs

Markets &
Contracts

[T

Supply
Mark-Up

= FINAL PRICES TO BUSINESS

FINAL PRICES TO

-  HOUSEHOLDS



Summary

Multiple markets: both vertical (different cost components of
price) and horizontal (different time horizons; gas + electricity)

These markets are vulnerable to supply side shocks: impact
depends on timing, response configurations, degree of slack in the
market, contractual configurations (degree of contractual
exposure to short term markets)

Positively correlated with the degree of vulnerability,
liberalisation delivers dramatically increasing transcation costs
which outweigh any initial benefits of liberalisation

Company strategy response controls market at the expense of
the consumer, such that they require regulatory protection
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