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In London, IEA Leaders
Delivered An Urgent Message

(November 12, 2008)

y' Current energy supply trends are patently
unsustainable.

Yy Future of human prosperity depends on how we
tackle our energy Issues.

y' Conseguences of policy/investment inactions are
shocking.

Yy Massive investment required.
Y Field-by-field decline rates are accelerating.
y" Time Is running out and time to act is NOW!
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WEO 2008 Study - Key Graphs/Tables
Chapters 10 And 11

Pictures and data are better than
energy beliefs and theories.

Pictures always tell a 1,000 words.
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Reminder Of What We Thought

Exxon Mobil US EIA/DOE IEA 2006

Supplying 0il and Gas Demand Will Require Major Investment
Millions of Barrels per Day of 0il Equivalent (MBDOE)
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Global demand grows by more than half over the next quarterof a
century, with coal use rising most in absolute terms
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Source: IEA World Energy
Outlook 2008

T h e

Table 10.1 e The world’s 20 biggest oilfields by production

Field

Ghawar
Cantarell
Safaniyah
Rumaila N & S
Greater Burgan
Samotlor
Ahwaz

Zakum
Azeri-Chirag-Guneshli
Priobskoye

Top 10 total
Bu Hasa

Marun
Raudhatain
Gachsaran
Qatif

Shaybah

Saertu (Daqing)
Samotlor (Main)
Fedorovo-Surguts
Luluf

Top 20 total

nNnTake
Gr eat est

Country

Saudi Arabia
Mexico

Saudi Arabia
Iraq

Kuwait

Russia

Iran

Abu Dhabi (UAE)
Azerbaijan
Russia

Abu Dhabi (UAE)
Iran

Kuwait

Iran

Saudi Arabia
Saudi Arabia
China

Russia

Russia

Saudi Arabia

Location

Onshore
Offshore
On/off

Onshore
Onshore
Onshore
Onshore
Offshore
Offshore
Onshore

Onshore
Onshore
Onshore
Onshore
On/Off

Onshore
Onshore
Onshore
Onshore
Offshore

Year of
discovery

1948
1977
1951
1953
1938
1960
1958
1964
1985
1982

1962
1964
1955
1928
1945
1968
1960
1961
1962
1965

Peak annual
production

Year
1980
2003
1998
1979
1972
1980
1977
1998
2007
2007

1973
1976
2007
1974
2006
2003
1993
1980
1983
1981

kb/d
5588
2054
2128
1493
2415
3435
1082

795

658

652

794
1345
501
921
500
520
633
3027
1022
677

Away

P

| mpor t

2007
production

kb/d

5100
1675
1408
1250
1170
903
770
674
658
652
14 260
550
510
501
500
500
500
470
464
458
450
19163

Sources: |HS, Deloitte & Touche and USGS databases; other industry sources; IEA estimates and analysis.|
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Figure 10.1 ® World crude oil production from super-giant and giant fields Figure 10.2 o Crude oil production by region and size of field, 2007

by field vintage -
’ ’ OECD Pacific M Super-giant

Giant
QECD Europe

Il 20005 Other
Latin America

I 1990s
_ /w 19805 Asia
19705 Africa
Pre-1970s OECD North America
E. Europe/Eurasia
Middle East

20 25
mb/d
Note: For fields covered by IEA field-by-field oil production database. See footnote 3 for definitions of super-

giant and giant fields.
Sources: IHS and Deloitte & Touche databases; other industry sources; IEA estimates and analysis.

1980 1990 2000 2007

Note: For fields covered by |EA field-by-field oil production database (which includes all the world’s super-
giant fields and most giant fields). Fields are classified according to the year of first production.
Sources: IHS and Deloitte & Touche databases; other industry sources; |EA estimates and analysis.
Table 10.3 e Geographical distribution of the world’s super-giant and giant
oilfields (number)

Super-giants Of which Average size of total

Table 10.2 e World crude oil production by output and age of field and giants offshore (billion barrets)
OECD North America % 1 20
Number Year of first production Production, 2007 OECD Europe 3 23 1.4
of fields OECD Pacifi 2 2 1.1
Pre-1970s  1970s 1980s 1990s 2000s mb/d % e
E. Europe/Eurasia 62 5 3.1

>1mb/d 5 4 1 - - - 106 15 Asia 20 5 2.1
500 kb/d — 1 mb/d 11 8 - 2 - 6.7 10 Middle East 8 5 8.9

" Africa 41 12 1.7
All fields 70000 n.a. n.a. n.a. n.a. n.a. 70.2 100 Latin America o 6 14

Total 317 89 4.2

Sources: |HS, Deloitte & Touche and USGS databases; other industry sources; |EA estimates and analysis.

Note: Fer fields covered by IEA field-by-field oil production database. See footnote 7 for definitions of super-
giant and giant fields.

Sources: IHS, Deloitte & Touche and USGS databases; other industry sources; IEA estimates and analysis.
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Figure 10.3 e Standard oilfield-production profiles by category of field
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Note: The thick lines are derived from observed data; the thin lines show the trajectory assuming full
depletion of the field.

Table 10.4 e Average depletion factor of producing fields* by size, 2007

Super-giants and giants Others All fields
OECD North America 78% 83% 81%
OECD Europe 7% % 73%
Middle East 7% 14% 3%
Africa 61% 445 50%

Total 48% 47% 48%

* Based on the full IEA dataset of 798 fields.
Note: The depletion factor is cumulative production divided by initial 2P reserves.

Sources: IHS, Deloitte & Touche and USGS databases; other industry sources; IEA estimates and analysis.

Table 10.5 e Initial reserves of oilfield dataset for production profiling

Number of fields 2P reserves (billion barrels)

By location

Onshore* 400 1120
Offshore shelf 294 213
Offshore deepwater ki 25

By lithology
Carbonate 145

Sandstone
Chalk 12 6
Unknown 95 23

Total 725 1358

* Includes fields partially offshore.
Sources: IHS, Deloitte & Touche and USGS databases; other industry sources; IEA estimates and analysis.

Table 10.6 @ Production characteristics of sample oilfield dataset for
production profiling

% of initial Cumulative % of Number of years Estimated average
reserves produced initial reserves  of production total number
in the peak year produced in the at plateau® of production
peak year years**

Onshore, < 500 Mb 3.9 Al 7 75
Shelf, <500 Mb 9.7 5 4 60
Onshore, 500 Mb — 1.5 Gb 2.3 17 10 90
Shelf, 500 Mb — 1.5 Gb 3.5 20 8 65
All, > 1.5Gb 1.7 15 13

Deepwater 7.0 2 5 7

* Defined as the period during which production is more than 85% of that in the peak year.
** Over the full life of the field, assuming that cumulative preduction strictly equals initial reserves.

Sources: [HS, Deloitte & Touche and USGS databases; other industry sources; [EA estimates and analysis.
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Figure 10.4 e Standard oilfield-production profiles of giant fields Table 10.7 ® Number of oilfields in dataset for decline rate calculations

3.5% — Reserves < 2.8 Gb - low Super-giant Giant Other All fields
3.0% transmissibility By location
— Reserves < 2.8 Gb - high Onshore* 4 185 159 387
transmissibility

Offshore shelf " 61 147 219
=== Reserves > 2.8 Gb - total

Offshore deepwater 0 17 28

By lithology

Carbonate 69 59

Sandstone 189

Chalk 5

T T T T T T T T T 1 Bygrouping
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Note: the thick lines are derived from observed data while the thin lines show the trajectory assuming full
depletion of the field. Other 56
Non-OPEC 166

By region

CECD 68
North America 43

76 — Tyanskoye - 1995 Europe 23

6% Castilla - 2000 Pacific 2

5% — Hassi Berkine Sud - 1998 Non-OECD 195

Medium onshore fields E. Europe/Eurasia 52 “
4% standard profile Asia 19 73

3% 1 Middle East 50 18
Africa 40 53
Latin America 34 26

Total 263 334

Figure 10.5 e Selected production profiles of recently developed medium-
sized onshore fields compared with the standardised profile

2% 1

36% 46% 56% 66% 76% 36% 96% 100% * Includes fields partially offshore. The dataset includes all post-peak fields in our database.
Cumulative production as share of initial 2P reserves Sources: IHS, Deloitte & Touche and USGS databases; other industry sources; [EA estimates and analysis.

Annual production as share of initial 2P reserves
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Figure 10.7 ® Production-weighted average post-peak observed decline

Figure 10.6 ® Production-weighted average post-peak and post-plateau
rates by type of producer and year of first production

observed decline rates by field size
16% OPEC

12% 7 Post-peak
14% 1 I Non-OPEC

Il Post-plateau

10%

12%
8% 10% 4
6% - 8% 7
4% -

0%
Pre-1970s 2000 - 2007

Super-giant Giant Total
Sources: |HS, Deloitte & Touche and USGS dat.abases; other 1ndustry sources; |[EA estimates and analysis.

Sources: [HS, Deloitte & Touche and USGS databases; other industry sources; IEA estimates and analysis.
Table 10.9 # Production-weighted average annual observed decline rates
. . . . by region

Table 10.8 e Production-weighted average observed decline rates by size

and type of field Post-peak Post-plateau

Super-  Giant Total Super-  Giant Large

Post-plateau giant giant

OPEC 3% 5.4% 9.1% 3.1% 2.9% 4.8% 8.3%

Super- Giant Large  Total Super- Giant Large Total ) )

giant giant Middle East .2% . 3% 4.4 2.6% 2.8% 6.5% 6.4% kX
Other 4.8% 5.0% 10.2% 5.2% 3.8% 4.1% 8.8% 4.3%

Onshore 3.4% 5.6% 8.8% 4.3% 4.9% 5.5% 9.4% 5.3% Mon-OPEC 7 6.9% 10.5% 7.1% 6.0 7.4 10.9% 7.4%
Offshore 3.4% 8.6% 11.6% 7.3% 1.2% 9.0% 1.7% 7.2% OECD North America e 5.4% 12.1% 6.5% 4.5% 6.0% 12.3% 6.0%
Shelf 3.4% 7.7% 11.2% 6.6% 1.2% 8.6% 12.2% 6.7% OECD Europe - 10.0% 13.5% 11.5% - 13.1% 15.5% 13.3%
Deepwater - 13.1% 14.2% 13.3% - 10.8% 12.6% 11.2% OECD Pacific : 1n.1% 13.2% 11.6% - 10.4% 12.6% 1n.1%
Carbonate 2.3% 6.6% 8.9% 3.4% 2.7% 6.9% 9.3% 4.3% E. Europe/Eurasia 5.1% 5.0% 12.1% 5.1% 5.3% 5.1% 12.4% 5.3%

Asia 1% 8.3% 6.6% 6.1% 2.5% 5.7% 6.7% 5.2%

Sandstone 4.8% 6.5% 10.9% 6.3% 5.5% 6.5% 11.1% 6.6%
Middle East 2% 6.5% T.4% LT% 2.8% T.0% 9.5% 7%

World 3.4% 6.5%  10.4% 5.1% 4.3% 6.6% 10.7% 5.8% Africa 1.5% 5.2% 8.8% 5.1% 1.2% 5.2% 9.3% 5.0%
Latin America B.4% 5.2% 6.9% 6.0% 9.5% 5.3% 6.8% 6.1%
World 3.4% 6.5%  10.4% 5.1% 4.3% 6.6%  10.7% 5.8%

Post-peak

Sources: |HS, Deloitte & Touche and USGS databases; other industry sources; IEA estimates and analysis.

Sources: [HS, Deloitte & Touche and USGS databases; other industry sources; |EA estimates and analysis.




IEA World Energy Outlook 2008

Figure 10.8 e Year-on-year change in the production-weighted average
production from post-peak fields

1970 1975 1980 1985 1990 1995 2000 2005 2007
: : : : : : —' == Year-on-year

Table 10.11 e Production-weighted average annual observed decline rates
by decline phase

Decline phase 1
(peak to end
of plateau)

Decline phase 2
(plateau to 50% (50% of peak
of peak) to latest year)

Super-giant 0.8% 3.0% 4.9% 3.4%
Giant 3.0% 3.7% 7.6% 6.5%
Large 5.5% 7.2% 11.8% 10.4%
World 1.4% 3.6% 6.7% 5.1%

. Decline phase 3 Total
3-year moving average

Note: See Box 10.3 for precise definitions of the decline periods. Fields were sorted according to the period
in which they currently lie (based on the last year of production data). Of the 580 post-peak fields included
in our analysis, 101 were in decline phase 1, 117 in phase 2 and 362 in phase 3.

Source: |HS, Deloitte & Touche and USGS databases; other industry sources; IEA estimates and analysis.

Note: In contrast to the decline rates shown in the preceding tables and figures, which are based on the
average decline rate of each field over a period of time determined by its peak or plateau, the rates of
change shown here are calculated using simple year-on-year changes in each field’s production. For each

year, the dataset is adjusted to include only those fields that were in the post-peak phase and that were
in decline in that year. As a result, the sample size diminishes going backwards in time. For example, the
number of fields that were post-peak in 1970 was 36 compared with 580 in 2007. The decline rates may
therefore be considered less representative of all rates for all the world’s producing fields for the earliest
years than for 2007.

Sources: |HS, Deloitte & Touche and USGS databases; other industry sources; IEA estimates and analysis.

Table 10.10 e Production-weighted average post-peak observed decline
rates by vintage*

Pre-1970s 1970s 1980s 1990s 2000s
OPEC 2.8% 3.5% 4.6% 7.5% 5.0%
Non-OPEC 5.9% 6.8% 8.3% 11.6% 14.5%

World 3.9% 5.9% 7.9% 10.6% 12.6%

* First year of production.
Source: |HS, Deloitte & Touche and USGS databases; other industry sources; |EA estimates and analysis.

Table 10.12 e Estimated production-weighted average annual observed
post-peak decline rates for all fields worldwide by region

Based on 580 field dataset All fields
OECD North America 6.5% 9.7%
OECD Europe 11.5% 11.9%
QECD Pacific 11.6% 12.6%
E. Europe/Eurasia 5.1% 5.8%
Asia 6.1% 6.7%
Middle East 2.7% 3.4%
Africa 5.1% 6.8%
Latin America 6.0% 6.6%

World 5.1% 6.7%

Sources: IHS, Deloitte & Touche and USGS databases; other industry sources; IEA estimates and analysis.
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Figure 10.9 ® Methodology for estimating natural decline rates

Crude oil production by region

Annual production, 2002-2007

Production from existing fields

Deduct from each year's production after 2002 estimated output from post-2002 projects

Notional production from existing fields net of investment

Derive incremental output from

investment in existing fields by Subtract incremental output from
multiplying investment total production from existing fields

by estimated unit capital costs

Year-on-year natural decline rates by region

Calculate the year-on-year decline in notional production from existing fields net of investment

Derive investment in existing fields
(in 2002) by subtracting investment
in new fields from total spending

The production-weighted average annual natural decline rate for the world as a whole is
estimated at 9.0% — some 2.3 percentage points higher than the observed decline rate
for post-peak fields. In other words, the decline in production from existing fields would
have been around one-third faster had there been no capital spending on those fields

Figure 10.10 e Indicative natural decline rates by region

W Observed post-peak

Middle East decline rate

E. Europe/Eurasia Additional decline without

Africa new investment
Latin America
Asia
QECD Europe
QECD North America

OECD Pacific

Table 10.13 e Average year-on-year decline rates for selected North Sea
oilfields

Field Country Initial oil Period of production Average
reserves without significant decline
(million barrels) investment rate*

Fulmar UK 583 1997-2006 13.2%
Miller UK 345 1998-2000 23.1%
Murchison UK 332 1985-1989 20.3%
Ninian UK 1310 1994-1996 13.2%
Tern UK 287 2003-2007 13.9%
Thistle UK 433 1996-2002 12.0%
Auk UK 197 1998-2003 5.7%
Skjold Denmark 298 2004-2007 11.9%
Rijswijk Netherlands 275 1969-1976 10.2%
Average (arithmetic) 13.7%

* Calculated as the cumulative average annual rate of decline between the first and last year of production
over the specified period without significant investment.

Source: Official government data; IEA analysis.
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Figure 10.11 e Natural decline rates and reserves-to-production ratios by
region, 2007

& Pacific
North America

Europe’

Natural decline rate

Asia @
Africa 4 'Y

E. Europe/Eurasia

Latin America

R%=0.6452

*

Middle East

10 20 30 50 60 70 80
Remaining reserves/production ratio (years)

Note: Natural decline rates are production-weighted.
Sources: IHS databases; |IEA databases and analysis.

Figure 11.1 e World oil production by source in the Reference Scenario

120 Natural gas liquids
[l Non-conventional oil

M Crude oil -
additional EOR

M Crude oil - fields yet
to be found
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Figure 10.12 e Projected change in natural decline rates and reserves-to-
production ratios by region, 2007 to 2030

#_ Pacific

o ¥ North America
Europe *

Natural decline rate

World
$, &Q! Latin America

Africa :
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Middle East
L g
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Note: Natural decline rates are production-weighted.

Sources: IHS databases; |[EA databases and analysis.

Table 11.5 ® World cumulative investment in the upstream oil sector
under different decline-rate assumptions for existing fields,
2007-2030

& 2007
® 2030

‘:‘: ';2;;' Investment (billion $2007)
($2007/barrel) 2007-2015 2016-2030 2007-2030
Reference Scenario 1819 3217 5036
High decline-rate case 2179 3923 6102
Low decline-rate case 1817 2531 4349

* Average |EA crude oil import price.
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Table 11.1 ® World oil production and supply in the Reference Scenario
(million barrels per day)

2000

Crude oil* 66.0
OPEC 29.0
Of which offshore 6.7
Nen-OPEC 37.0
Of which offshore 15.9
NGLs 7.8
OPEC 3.0
Nen-OPEC 4.9
Non-conventional oil** 1.2
OPEC 0.2
Nen-OPEC 1.1
Total production 75.0
OPEC 32.1
Nen-0OPEC 42.9
Processing gains 1.7
World oil supply 76.8
OPEC market share 43%

* Including condensates.
** Extra-heavy oil (excluding Venezuela), oil sands, chemical additives, gas-to-liquids and coal-to-liquids.
Biofuels are not included.
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Figure 11.2 e Architecture of the Oil Supply Model
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Figure 11.3 e Crude oil production from existing fields in OPEC and non-OPEC
countries in the Reference Scenario
80 W Non-OPEC - offshore
Non-OPEC - onshore

70
60 - OPEC - offshore

50 M OPEC - onshore
40

30

Figure 11.5 e World crude oil production from new fields in the Reference
Scenario

45 M Yet to be found
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35
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Figure 11.4 e Crude oil production decline of existing fields by region
in the Reference Scenario, 2007-2030
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Figure 11.6 ® Crude oil production from yet-to-be-developed fields in OPEC
and non-OPEC countries by location in the Reference Scenario
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Figure 11.8 ® Number of yet-to-be-developed oilfields by region and location,

Figure 11.7 e Conventional proven and probable crude oil reserves end-2007

in yet-to-be-developed fields by region, end-2007
100 400

350

300
"l |
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Table 11.2 e Average size of yet-to-be-developed oilfields by region,
end-2007 [million barrels) Figure 11.9 e World crude oil production of yet-to-be-found oilfields in OPEC

and non-OPEC countries by location in the Reference Scenario

Onshore Offshore Overall average
OECD North America 28 102 62
OECD Europe 64 52 53
OECD Pacific 3 48 47 Non-OPEC - onshore

Russia 160 570 187 OPEC - offshore
Other E. Europe/Eurasia 116 854 (228") 310 (142%) I OPEC - onshore

Asia 58 60 59
Middle East 324 368 335
Africa 74 104 91
Latin America 36 232 152
OPEC 213 182

Non-OPEC 84 119 103

*Excluding Kashagan.
Sources: |EA analysis based on IHS data.

Il Non-OPEC - offshore

N
2007 2010
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. ] . . Figure 11.11 e World natural gas liquids production by OPEC and hon-OPEC
Figure 11.10 e Enhanced oil recovery by country in the Reference Scenario countries in the Reference Scenario

Oman 2015
Algeria W 2030 Non-QPEC
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m N | |
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Figure 11.12 ¢ Woﬂd non—conventlona_l oil production by type Figure 11.13 e Crude oil quality worldwide in the Reference Scenario
in the Reference Scenario

9+ Additives* 100% Unassigned

. M Oil sands - mining Heavy
80%

0il sands - in situ M Medium
Extra-h il i li
ra-heavy oi 60% - Light and ultra-light
Gas to liquids
. M Coal to liquids 0% -

2010 2015 2020 0%
*Methyl tertiary butyl ether (MTBE) and other chemicals.

2005
Source: IEA analysis based on Eni (2006).
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