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concawe Change in CONCAWE Member Companies
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Evolution of CONCAWE's Research Activities
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concawe CONCAWE: 'Delivering Science for Europe’
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concawe Vehicle Emissions: ~90% Reduction
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concawe Getting the Lead Out of Gasoline
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concawe NO, & Particulate Matter (PM)

gasoline HC + NOy
=== |ight-duty diesel HC + NOy light-duty diesel PM
heavy-duty diesel PM mmm  heavy-duty diesel NOy

100 -l-l---l-------q

1
|
|
1
80 l :
@ |
L=l |
w |
_E i
= 60 : e :
5 l [m====- :
W | i
e | =-— ----- -
5 ! ; :
5 40 S i '
«© | : 1
S I : ' 1
D ! -ttt e
20 B -| h"ul"uuuu"nui 1
| B e e e e e H Il m = - -I
I ] ;
O IIIIIIIIIIIIIIII ':IITI I-II=I= II-I ITI :l!"_-
1985 1990 1995 2000 2005 2010 2015
Reproduction permitted
with due acknowledgement
Looking Back over CONCAWE's 50 Years 10t CONCAWE Symposium

Michael J Lane, CONCAWE 25 & 26*" gebruary 2013



concawe Road Fuel Quality Improvements

Year 1994 1995 1996 2000 2005
Unleaded gasoline (standard grade) EN228
Sulphur ppm m/m max 1000 500 150 50/10 10
Benzene % viv max 5 1
Aromatics % viv max Not specified 42 35
QOlefins % viv max Not specified 18
Oxygen % m/m max 2.63 2.7
Vapour pressure (summer) kPa max up to 80 60P
Diesel (standard grade) EN590
Cetane Index min 46
Cetane Number min 49 o1
Sulphur ppm m/m max 2000 500 350 50/50 10
Density kg/m min 820
max 860 845
T95 degrees C max 370 360
Polyaromatic hydrocarbons % m/m max Not specified 11
Lubricity pm @ 60°C max Not specified 460

2 Up to 3.7% at Member State discretion. Individual limits apply to specific compounds.

6 70 kPa maximum allowed in Member States with arctic or severe winter conditions.
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concawe A Substantial Shift to Lighter Products
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concawe Diesel versus Gasoline Demand
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Above: the high uptake of diesel passenger cars and strong road freight
growth have caused the diesel to gasoline ratio in EU-27 countries to ftriple

Source: Wood Mackenzie

over the last two decades.
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concawe Refinery Complexity is Increasing

[ ] crude capacity ~==O== % all conversion

e == 9 FCC =y e % DHC = % coker
30 180
25 150 =
= 3o
3 2
o L0
g 20 120 8
c S
ks >
= %]
— o
g N g
i*] ]
[1)] @
o e}
3 - -~
s 10 60 © g
5 5 3
o~ E {%
5 0 5 B
S
O
5 5
1983 1993 2003 2013 ugj
Reproduction permitted .
with due acknowledgement Source: Oil and Gas Journal
Looking Back over CONCAWE's 50 Years 10t CONCAWE Symposium

Michael J Lane, CONCAWE 25" & 26“‘1F2ebruary 2013



concawe Effluent Water Quality: Dramatically Improved
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concawe 999% Reduction in Oil Discharges
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concawe Personnel Injuries More Than Halved

LWIF (incidents per million hours worked)
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concawe Process Safety: The Next Safety Target
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* PSER-1 the number of releases of hazardous substances per 1 million hours worked causing
a fatality, injury or fire of explosion leading to damages valued over € 25,000 or above set
threshold values indicative to have the potential to cause these.
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concawe Oil Pipeline Leaks More Than Halved
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concawe Looking Back on CONCAWE's 50 Years

CONCAWE was formed to conduct research in relevant environmental
science well before any significant societal or requlatory pressure

The refining, distribution & marketing industry has an impressive record
of continuously improving its performance

Member Companies have pooled their collective expertise in the non-
competitive fields of safety, health, environment and product safety

CONCAWE has proved to be an effective platform for this cooperation

The industry, working in partnership with consumer-related industries,
has helped deliver dramatic environmental improvements for society

The future challenges are great, especially when delivering further
improvements while staying competitive: both regionally & globally

CONCAWE, and its refining members, will contribute to further progress
over the coming decades

permitted
ledgement

Looking Back over CONCAWE's 50 Years 10t CONCAWE Symposium
Michael J Lane, CONCAWE 25" & 26"‘l|:3ebruarv 2013




concawe Looking Ahead to the Next 50 Years

Transition to a growing global population and sustainable society
Ever-changing energy and fuel demands

Increasing urbanisation

Meeting customer expectations for clean and affordable fuels
Increasing diversification of the vehicle fleet

Increasing use of renewable fuels and pressure on GHG emissions
Environmental pressure and regulations on air, water, and land
Stewardship of petroleum products

Implications of energy and transport on human health

Global competitiveness of all European industries
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CONCAWE'’s principles:

Skilled engineers and scientists to meet these many challenges

» Sound science, cost-effectiveness of solutions, and transparency of results
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concawe Visible Progress!
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