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Disclaimer

The information on which this presentation is based
derives from our own experience, knowledge, data and research.
The opinions expressed and interpretations offered

are those of Energy Studies Institute
and have been reached following careful consideration.
However, the Oil &Gas business is characterized
by much uncertainty and all of our comments
and conclusions should be taken in that light.
Accordingly, we do not accept any liability
for any reliance which our clients may place on them.
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V Few words about European forecasts
for natural gas

V Current market players and new
possible clients for hydrocarbons in
the EU

V New demand dis energy generation
the only possible ways for new gas?

V No place for nuclear, no place for coal
Common European Energy Market
based on natural gas instead of
renewables?

Will unconventional gas break the trend

AGENDA
ok

Supply/demand in Europe AN

 Indigenous production is falling
» Europe is reliant on an ever greater import volumes

» LNG will account for an ever greater share of those
imports

2008 2015 2020 2025 2030

. Production Net imports === Demand

AR\ | _
Gas imports to Europe come from four main sources:
Norway, Russia/Central Asia, North Africa and LNG

and Poland is ready to lead the European quest for gas independence  ?
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Understanding greenhouse gases

aWater Vapor: The main greenhouse gasis water vapor (HFO), which is responsible for about twa-
thirds, of the natural greenhouse effect. In the atmosphere, water molecules capture the heat that the
earth radiates and then re-radiate into all directions, warming e a r t shirface, before it is eventually
radiated back to space. Water vapor in the atmosphere is part of the hydrological cycle, a closed system L/
circulating water & of which there is a finite amount on earth - from the oceans and land to the -
atmosphere and back again through evaporation and transpiration, condensation and precipitation . \
Human activitiess do not add water vapor to the: atmosphere. However, warmer air can hold much more
moisture, soincreasing temperatures further intensify climate change.

Methane: The second-most important greenhousegasfor the enhanced greenhouse effect is methane
(CHY. Since the beginning of the Industrial Revolution, atmospheric methane concentrations have
doubled and contributed some 20%to the enhancement of the greenhouse gas effect. In industrialized
countries, methane accounts typically for 15% of greenhouse gas emissions. Methane is created
predominantly by bacteria that feed on organic material where there is a lack of oxygen. It is therefore
emitted from a variety of natural and human-influenced sources, with manmade emissionsaccounting for
the majority . Natural sourcesinclude wetlands, termites, and oceans. Human-influenced sourcesinclude
the mining and burning of fossil fuels, livestock husbandry (cattle eat plants that ferment in their
stomachs, so they exhale methane and their manure contains it), rice cultivation (flooded paddy fields
produce methane since organic matter in the soil decomposes without sufficient oxygen) and landfills
(again, organic waste decomposes without sufficient oxygen). In the atmosphere, methane traps heat
and is 23 times more effectives at that: tham COF

Carbon dioxide : The main contributor: to the enhanced (manmade) greenhouse effect is carbon
dioxide (CQ2). Globally, it accounts for over 60%of the enhanced greenhouse gaseffect . In industrialized
countries, CCF makes up more than 80% of greenhouse gas emissions (Oceans absorb CCF which, in
dissolved form, is used by marine life in photosynthesis.) Recently, European researchers discovered that
current concentrations of CCF in the atmosphere are higher now than at any time during the past
650,000 years. Ice cores were drilled from a depth of more than 3km in the Antarctic ice, which formed
hundreds of thousands of years ago. The ice contains air bubbles that provide a history of atmospheric
compositions from different agesin the e a r thistorgo.

http://ec.europa.eu/clima/sites/campaign/pdf/gases_en.pdf
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Understanding greenhouse gases

® Agriculture 10%
® Energy use excl.transport 21%
® Transport 61%
® Waste 2%
® Industrial processes 6%

"America's First Steam Locomotive, 1830", EyeWitnessto History,
www.eyewitnesstohistory.com (2005) S



http://www.eyewitnesstohistory.com/tomthumb.htm
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How It works?
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1865 The Locomotive Act 1865 (popularly known B
as the Red Flag Act) imposes a speed limit
of 2mph in cities, towns and villages, and
4mph elsewhere. Also requires a pedestrian carrying a red flag
in front of the vehicle at a distance of 60yds. The vehicle was
required to have three drivers aboard it.

1878 The Locomotive Amendment Act 1878 made the red flag optional
under local conditions and reduced the distance of the warning red flag to 20
yards.

1879 George B. Selden, a patent lawyer and inventor who never
manufactured a motor vehicle, filed patent on a 'road engine'. The high speed
internal combustion engine was yet to be invented, and Selden managed to
keep the patent 'pending’ for over 15 years  --itissued as United States patent
number 549,160 in 1895. He and his Association of Licensed Automobile
Manufacturers (formed 1903) attempted to enforce a strict monopoly on motor
manufacturing. Henry Ford (among others) infringed the patent, and in 1911
achieved a ruling which overturned the attempted monopoly.

1885 Sylvanus F Bowser invents the petrol delivery pump [ €]
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Unconventional gas sources

: Dry, sweet natural gas with high
Gonventional methane content

A wet, sour gas
A condensate
A Gasfrom the zones of extreme pressure

Unconventional

o
\515 Gas from coal seams (Coalbeds)
W A Gas from tight
. A Gas fr om s h ahales)
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Geology of oil and gas - a summary

-

Sourée Rock
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