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...Adapting to the Megatrends
- Demographics - population growth/ aging
« Urbanization - new types of cities and mobility
- Rise of the middle class - what are their needs?

- Water and food shortages - a bigger challenge than
energy?

 Energy scarcity - a resource and technology challenge
- Biodiversity loss — impact on life quality

 New global political order - the role of emerging
economies

« Climate change - political or real...here to stay
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The role of crude oil and renewables...
2011-2015:

Oil demand grows from 85 million BPD almost 100 million BPD — Naphtha
remains a key feedstock

Will first generation renewables make the cut?

2015-2020 :
Oil demand grows to 110 - 120 million BPD
Naphtha and LPG will be the key feedstocks.

Second generation renewables might become viable due to rising oil prices

Beyond 2020:
Oil demand declines to 100-110 million BPD — naphtha remains key

First and second generation renewables - around 10% of fuels and petchem
feedstock

Oil becomes dominant feedstock for petchems - set to rise to 65-70% of cracker
feed

WWW.ecspp.org
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2011-2015: The role of natural gas...

Conventional gas in North America will decline rapidly at around 3-5 % per year
Shale gas will partly compensate — will the twin challenges be solved?
Shale gas begins to appear in China and India

ME Gas advantage?

2015-2020 :
Shale NGLs...more than 2 crackers in North America?
The North American dilemma - LNG exports to Asia could cannibalize shale gas

India and China’s shale gas becomes a serious play — mostly in energy

Beyond 2020:
North American shale gas matures - role in LNG exports

China will have a diversified energy and chemical product portfolio based on coal,
oil and shale gas

LNG will become a key global market — this will result in C1 prices equalizing
across the world

WWW.ecspp.org
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What arethe Implications for established players?
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Surviving in a rapidly changing world...

 Feedstock — regional advantages moderate

« Markets — product differentiation and customer
Intimacy

* |Integration — cost competitive products along
the value chain

e Sustainability — market, feedstock, economics,
environmental

 Energy — alternative energy freeing up
hydrocarbons?

« R&D and Innovation — best in class products
and business models

« Technology - staying ahead of the race
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Re-establishing itself in the world

 Feedstock — no longer feedstock
“disadvantaged”

 Markets — continues to lead product development

* Integration — provides a cost advantage vs.
Other regions

« Sustainability — will this become a business
driver?

 Energy — alternative energy conserving
resources?

« R&D and Innovation — This has always been
Europe’s strength

« Technology - focussed on renewables and more
efficient processes
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geographic region attaining a significant GDP
contribution and employment critical mass — these
unrelated clusters however benefit from either infrastructure,
market, or other economic factor synergies
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A number of related/”integrated” industry clusters
spread across several geographic regions — the linkage
could be via pipeline of other supply chain media

A number of directly linked industry clusters benefiting
from their co-existence in a geographic region- the
linkage could either be through value chain integration or
shared infrastructure and utilities




Combination

How are Chemical Clusters formed?

Four main drivers — sometimes combined

Cluster formation logic Examples

Middle East, North Africa,
Russia, Alberta, USGC, China
-CTC

Feedstock push

Market pu 1 China, US specialty chemicals,
many in Europe

Antwerp, Rotterdam, Singapore,

Supply chain infrastructure Houston

Middle East, India, China,
Russia, former CEE

Economically “directed”




Almost two thirds of Europe’s chemical production...
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All about pipeline connections?
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A Non-ntegrated Mega Cluster

Parallel Manufacture based on NGLs...
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Key Features of Jubail - ...

Jubail 1, completed by end 2005 over a 30 year period, covers an area of 100
sqg Km with a total industry investment of SR 173 billion (USD 46 billion) and
SR 47 billion (USD 12.5 billion) government investment in infrastructure

Jubail 2 is currently under construction with stage 1 complete, and stage 2
almost complete covering an area of 40 sgq km. Phase 3 has commenced and
this covers a further 23 sq km. Provision has been made for a Stage 4,
covering a further 19 sq km

At present Jubail supplies almost 10% of the world market share of
petrochemicals; this is set to reach around 12% in 2012 (around 75-80 million

tpa)

Active diversification of the feedstock and product portfolio is underway
— this will lead to lower margins and reduced competitiveness

Downstream integration into specialty chemicals and plastics conversion is
under consideration in a dedicated industrial park

WWW.ecspp.org



Built around a Ship Channel

Refining and Petchems from NGLs
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ecspp .. Shale Gas -Houston's Renaissance?

Too good to be true??
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It all adds up to a high degree of sophistication...

Feedstock — availability, flexibility and cost

Rm—
Labour force — skills, availability and cost
Supply Chain — feedstocks and products

Infrastructure — regional, cluster specific, logistics-specific

Markets — proximity and scale of downstream customers
Integration — product and value chain

Eco-industrial Development — best in class

Sustainability — market, feedstock, economics, environmental
Energy — infrastructure, networks and flexibility

R&D and Innovation — leading facilities and programmes
Non-Energy Utilities - infrastructure, networks and competition
Services — outsourcing opportunities

Incentives — selective, judicious use

Cluster Leadership — in-place and growing stronger /

WWW.ecspp.org
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