International Energy Trends

A graphical review of historical data.
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[l Data Focused Approach

* Plenty of data available.

* Historical time series map out trends.

* Existing trends tell a compelling story.

* Trends are the signal — the news is noise!
* Media reporting is often factually incorrect.

* Agency reports are often biased.

For the real story head straight to the data.
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Telling Stories with Pictures

Humans communicate by telling stories.
Pictures help us tell those stories.

Good data graphics allow us to “tell stories” with data.
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Cave painting, Lascaux, France, 15,000 to 10,000 B.C.
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I UK — Historical Gas Production

United Kingdom : Nat. Gas
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UK — Consumption

United Kingdom : Nat. Gas
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Consumption
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Il UK — Net Exports
United Kingdom : Nat. Gas
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1970's — self sufficient
1980's — stable imports

1990's — declining
iImports

2000's — increasing
iImports
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Jll Dutch policy emphasized “small fields” first.

United Kingdom : Nat. Gas Netherlands : Nat. Gas

Consumption o Consumption o
Production o Production - ®
= =
= =
° 8 © g
-« £ g
Il - It
5 2
- o o o
c c
net Exports 3 il -
___1—-.__l e B net Exports B
net Imports - o
Y
i
f T T T T 1 f T T T
Year 1960 1970 1280 1990 2000 2010 Year 1960 1970 1980 1950 2000 2010
Data: BP Seatistical Review 2010 Graphic: mazamascience.com Data: BP Statistical Review 2010 Graphic: mazamascience.com

Same geology, different policies — different outcomes.
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Il Primary Energy Production Trends.

I

Year

Mazama Science

2009 : Total energy produced decreased by 5.6 %

| T T T T 1
1860 1870 1880 1880 2000 2010

hydro &
O
: 090, o9 o
; n] oo
oil & o o
- o bk .
coal & e i -Or
clea P .
20
. Toby . DO
s} ™ “' L .
Q@ , high *
Y T ’M”
sssssesssdsdststatdgedsnstgidnaen =
I T T T T
18960 1870 1880 1880 2000 2010
Diata; BP Statistical Review 2010 Graphic: mazamascience com

o 50 100 150 200 280

120

0 20 40 80 80

‘mioe’

million tonnes oil equiv, per year

Since 2000

Oil — down 46%

Gas — down 45%
Coal — down 43%
Nuclear — down 19%

Hydro — up 3% (whee!)

The UK needs new sources of energy NOW!
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Jl Elcctricity from non-hydro Renewables.

Since 2000

United Kingdom -- Electricity from non-hydro Renewables
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Renewables to the rescue!.
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Jll Electric Generation From All Sources.

United Kingdom -- Electricity from All Sources

350 Terawatthours * UK nUC|eaI’ |S Old

viinass

. UK is now a gas importer.
. UK is now a coal importer.

. UK is an electricity
importer.

Data: ELA, Graphic: mazamescience com

But they are a small fraction of total generation.

Mazama Science Clean and Green Investment Forum, San Francisco, CA — June 06, 2011




Bl German Power Generation

Germany -- Electricity from non-hydro Renewables
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Germany is not much better off.
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Il Chinese Power Generation

China -- Electricity from non-hydro Renewables
China -- Electricity from All Sources
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China currently burns a LOT of coal.




Il Brazilian Power Generation

Brazil -- Electricity from non-hydro Renewables
Brazil -- Electricity from All Sources
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Brazil has massive hydro but is the #1 elec. importer.
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Il Data Mining

. With all this data we can also sort, filter, etc.

. We can get answers to very specific questions.

. The data may hold some surprises.




Il Electricity Importers

Elecricity Imporis
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These countries need extra generating capacity.
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I Electricity Exporters

Elecricity Exporis
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Some surprises in the list of exporters.
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Il Elcctric Generation from non-hydro Renewables.

Elec. from Renewables: non-hydro
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These countries are embracing renewables.
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Jl Solar as a % of non-hydro Renewables.

Solar as % of non-hydro Renewables
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These countries are emphasizing solar.
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Il So Many Stories.

. Most developed nations are energy importers.
. Fossil fuel export volumes are peaking.
. Renewables are our only long term hope.

. Renewables are still in their infancy.
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I Egypt needs new sources of power.

Egypt : Oil

Egypt -- Electricity from All Sources
2009 exports decreased by 20. %
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Egypt desperately needs solar power.
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Il Chile needs new sources of power.

Chile : Nat. Gas

: ; Chile -- Electricity from All Sources
2009 imports increased by 25 %

61 Terawatthours

Consumption Biomass
Production
- 3
]
2
@
=5
=
=
net Exports =4
== P e Hydro
net Imports @ Thermal
=
§
=
=]
E
L LY
|
I | | | | 1
Year 1960 1970 1980 1990 2000 2010 Data: ELA, Graphic: mazamescience com

Data: BP Statistical Review 2010 Graphic: mazamascience.com

Chile has untapped wind and solar resources.
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Il Take Home Message:

Mazama Science

I™ WRITING FAKE
PRESS RELEASES FOR
IMAGINARY NEW
GREEN ENERGY
TECHNOLOGIES.

Dilbertcom  DilbertCartoonist@gmail.com
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SCIENTISTS SAY THAT
BY 2040 YOU WILL BE
ABLE TO POWER YOUR
ENTIRE HOME

WITH THE BREEZE
FROM YOUR
REFRIGERATOR
DOOR.
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Show me the data!
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