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Cefic roadmap ‘Energy policy at the crossroads’

Options for further GHG emission reductions
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VNCI/Deloitte Report finalised

Scope

B impact of shalegas revolution on prospects of Cl in The
Netherlands

B consequence for strategies defined in Vision 2030-2050
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Industry of industries

End markets

The global
chemical
industry
(€ 2.4 trillion
sales)
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This large share of output ensures that Chemicals and Health are the
strongest contributors to manufacturing exports from the Netherlands

Netherlands exports versus Global manufacturing clusters Clarification
5 .1% Digital 11% Color Tyt 0.1% Crude 33% 0| - Eacharea represents a
ata process trol nclassif manufacturing industry
machines petroieum transactions
ﬂ%ﬂﬁﬂ + Area size is proportional to
czzalé?:'? rg;fsst E?ri" ach HEm. Dutch exports
D.88% Parts o * Industries in one cluster are

calculating  telacom & o
1.5% Control 'u'rclam

located together and have a

penphefal recordh deamed similar color
Lu br |r:c:t|ng
aetroleum oi :
.E.S. Electronics
B Machinery
Plants
Y Food
B Chemicals & Health
B Meat
Bl Dairy
B Steel
Mote: Surface area proporticnate to export volume - Construction
Source: The Allas of Economic Complexity, Harvard University, Deloilte analysis - Textile
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Chemical Industry is of high importance for Dutch economy

Multipliers input-output analysis
Output Employment*
(€ m) (thousands)
Direct

Eg. Naphtha cracker

Indirect
Eg. Plant construction

Induced

v
Eg. Bakery 218,715

8 Chemical industry
Il Other industries

* Multiphers are calculated for chemicals and pharmaceuticals and multipliad for employment of chemicals and corwerters
Note: Multipliers are generally used for calodating smal differences and may overstate the realistic effects due to underdying assumptions

Sowrce: OECD, Delcitte analysis
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Overview building blocks

Methanol H,C—OH « Methane is converted in Syngas, which reacts over a catalyst to produce
(C1) methanol
Ethylene H,C=CH, » Steam cracking of Maphtha
(C2) « Steam cracking of ethane
Petro-  Propylene P - Steam cracking of Naphtha
chemicals  (C3) Hzc'ff CH; = On-purpose dehydrogenation of propane
[Isﬂ}EutEne CH,
Butadiene HEEN - Steam cracking of Naphtha
(C4) and other C4
BTX @ma = Steam cracking of Maphtha
(C5%)  And other Aromatics ~ Refinery reformer
Ammonia NH » Methane is converted in Syngas, The hydrogen reacts with nitrogen from
(NH3) 3 the air to form ammonia via the Haber-Bosch process
Inorganics -
Chlorine &
C.Soda Cl; + NaCH = Electrolysis of salt water
(ECU)

Source: Deloitte Analysis
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Overview of products from C,-C;, building blocks

1 - 1
Building Tier 1 Tier 2 ) E
blocks /
Acatic acid Formaldeh. resin Amino rasin Polyviny alcohol
Formaddehpde Medhylarminge DOSA
Methanel \\invi amines Phenolic resing EVA co-polymers
() MAdA Polyacetal resin Paraformaldehydes
MTBE Winyl acelale Pahyviny] acelabe
Eihylena dichlorde Perchlorosthylana Ethancamines PET Antifreeza Polyester fibar
Elhylens axide Polyelhylens Ethaxylates Palyacetal resin PET containers Prodyis ot bir
Ethylene | npe Ethylena glycol Polyathylens ghyool PET film Polyvinyl chioride
() LOPE Glycol estars Polyals PET resins
LLDPE Glyeal etbwers Winyl chlaride Plasticizars
Acrylate astars |sopropanal Aorylamade Glycol astars Adhesives
Acrylic acid Paolypropylene Acrylic fibers Palyols Antifreeze
Patro. [ TOPYleNe L enitrile Bropylens oxde Aerilye resin Palyether polyols De-icing fluids
chemicals (Ca) Butanol Adiponitrila Propylane ghyoo
|satastanal Fibars Surface coatings
2,6 NDC Polychloroprene ABS resin Mylon SBR Copolymer
HDAA 58 copalymer Polysoprens ABS resin Styrene-butadiens
Butadiene | 4 tene Latex
(Cd |zoprena Nitrile Rubbar
Polyhutadians SBR
Aniline Styrana Acetana EFS Amino resin Wylon 6 & 66
Cumana Para-Xylene Adipic acid L[] Epoxy resins Phanal. form
BTX Cyelohexang Oriho-Xylene Cagrolaclam Py e EFE Palycarbonate
(G,  Dinirotoluene Weta-Xylana Devirnd benzene ol Bisphenol-A Paolyurethane
Eihylbenzens CT Pheno Bispanol PET film&resins
Mibreanzens Phthalic acid Philhalic anhydria Dioctyd phthalate Palyester fiber
Mitne acid Delamine Caprolactam Melarmine Amino resin polyacrylamide
Ammonia Methyl amines hattdamine Paobyacrikonitril Nylon 6 & 66
(NH3)  Uneum Armmoniurm nirale Fertilizer Paolyurethane
Acnylonitril Armmanium salts Nitrile Rubber
Inorganics Perchioroethylens Winyl chionde Polyurethans Palyvinyl chloride Pesticides
Chlarine ¢ e acid ] Bleach Fraon
& C.50da Phﬁgunu TOl
(ECU)  giass socyanates

Mote: Mot a comprehensive list
Source: Deloitte Analysis

Froducts in Fght blue: Traded globally, Products in bold: No further chemical processing,

except when waterbome

Downstream processing via physical means

VNY,
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Prices of natural gas in Europe and Asia are expected to equalise, but
remain above US levels

Natural gas price(2011-2030, $/mmbtu)
18

12

Significant price difference as a result of __'_._______.---—"""
G regional nature of gas markets and high

cost of LNG transport

0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

— Japan = UK = US

Mote: Based on 6 Befid export from the US, 10% of national demand
Source: Deloiite world gas model projections, EIA enaergy outlook 2013
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The price of basic petrochemicals is dominated by feedstock costs, energy
and feedstock fractions decrease when moving away from the cracker

Production cost composition of chemical products(%, indicative)

25%
o
35% 20%

Petrochemical Tier 17 Tier 27 Tier 3* Ammonia Chlorine and

Building blocks Caustic soda
Bl Feedstock Costs Energy costs** Bl Other Costs ***
* Based on most important products in each building block chain for an integrated player | ** Enargy costs only include external heat and elactricity

*** Other costs: Capital recovery, labour, R&D, maintenance, sales, overhead
Source: expert interviews, IHS, TFI, Fertecaon, PotashCorp, Deloitte analysis
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Global ethylene (C2) industry cost curve (2012)
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Source: Cefic, Deloitte analysis

VNY,
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Initial negative impact on 29% on employment and 48% of
revenue

Initial impact on employment in the NL chemical industry by product category (2012, # jobs)

0% 205 40% 60% 80% 100%

Methanol (C) o

Ethylene (C) 20%

Propylene (C) Total Is

79,000

|obs
Butadiene (C) 60%

BTX(C)  80%
Ammonia (NH,)
Chlorine. 100%
caustic (SE‘?J) Bullding block Tier 1 Ter 2 Tier 3 Converters
Polymers and other derivatives
Substantially weaker Weaker Neutral Potentially stronger
competitive position SEaImpEtvEDOSoN competitive position competitive position
Direct Jobs Impacted
Revenue Impacted 16.3 21% 63 8% 40.2 62% 7.0 9%

€21.1bn 35% €78bn 13% €243bn 40% €7.0bn 12%

Source: CBS, Deloitte analysis
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Discussion: Ultimate effects on base chemicals (and refining)

European chemical supply and demand - CONCEPTUAL

Price/ton

Current price level | ‘}F ———————————————————————

Future price level | . O —— ‘1\— ____________

Future margin

Current demand

Future demand

Benelux A | B C D
|
Cumulative supply (kton) :
. . : | Capacity that
Capacity that remains but at lower margins | .
| disappears

& 2013 Deloitta The Matherdands
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Potential futures for the Dutch Chemical industry

Number of jobs

A
Staying the course and
realisation of the VNCI
203072050 vision
Loss of competitive
advantage in C, and
inorganics chains
Opportunities Higher global demand
inC, and Ce Lower naphta/ethane price ratio Underinvestment
chains through 2020 and
cluster desintegration
>
2010 2040
Time

VNY,
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Major longer term risks

B underinvestment in assets
B underinvestment in innovation

B disintegration of competitiveness of clusteren
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Conclusions:

B The sector should pursue all the earlier defined
strategic objectives (as in Vision 2030-2050) with extra
vigor

B Complementary policy measures are needed to help the
sector to weather the storm
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Vision 2030-2050

Key characteristics

1. Tightly integrated physical
and organisational network

212. Flexibility to use a wide range
of feedstock

Bl 3. Leading innovation eco-
system

B 4. Clear regulatory framework
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Policy measures discussed:

B Support for defined projects to strengthen the clusters
B Support for innovation

B European agenda

B concrete measures that would lead to a reduction of
energy and raw material cost for the Cli

M concrete measures that widen the options for MS
support

B Other (national) framework conditions (regulatory;
human capital)
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Questions?




Vereniging van de Nederlandse Chemische Industrie
T 070 337 87 21

Loire 150, 2491 AK Den Haag

Postbus 443, 2260 AK Leidschendam

www.vnci.nl | info@vnci.nl

Reinier Gerrits
gerrits@vnci.nl




