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"Obviously, we have difficulty attracting people to invest in Taiwan. We have to change
from and investment-driven economy to a more knowledge-oriented kind of economy. "
(CE&N, 7/1/2002).
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"Research and development of new products and processes are the lifeblood of the
Swiss chemical-pharmaceutical industry.
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.CE&N)
“1J.8. is outperforming Europe in terms of investment and talent,---Government R&D
investments for health are higher in U.S...-- In addition, the U .S. has a greater share of
top talent than Europe, 7.5 Ph.D. students per 1000, compared with only 3.8 in Europe.
---Of the top 10 global [pharma.] products, six are from U.S. and three from Europe.”
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"In the chemical industry, roughly $1.25 must be invested in fixed assets to

produce $1.00 in sales per year. Somewhat surprisingly, this level is relatively
constant across a broad range of diversified chemical companies”.
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“Innovation is the process, whereby any scientific discovery or invention or idea is

converted into a commercial product, process or service". (Landau & Arora, Chemicals
& Long-term Economic Growth, p. 140).
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"30 percent of sales must come from products no more than four years old".(R. Kanter

et. al. "Innovation", Harper Business, NY, 1997).
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"The emphasis is on delivering sustainable earning growth, not just increasing
profitability. Innovation is identified as an important means of achieving such growth.”
(Arthur D. Little: Growth and innovation are top priorities - The 1998 Chemical
Industry Survey).
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B. Achilladelis et al.: “The Dynamics of Technological Innovation: The Case of

Chemical Industry™; Research Policy 19:1 1990.
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DI IMND
"Growth is even more challenging as successful innovation skills and flair for
substantial organic growth have been beaten out of most chemical companies by
prolonged efficiency drives and growth through accession or geographic expansion. The
transformation and turmoil resulting from mergers and acquisitions have further
compounded this....Instead, the potential sources of significant growth - through
product innovation, technical process innovation and innovation in business processes ~

must be tapped and quickly"
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1. Convergence - The Biotechnology Industry Report, Ernst & Young, 2001.

2. Israeli Biotechnology Strategy Report, Monitor, Tel-Aviv 2001.
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nConvergence: a technology explosion. In addition to a strong pipeline of human

therapeutic products, the biotechnology industry is increasingly interacting with non-
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traditional sectors such as fine chemicals, semiconductors, information technology,
clinical health care, and agriculture”.
{20 70Y) MONND AT YN0 [T YT NTINA
"For most of its 20-year history, biotechnology has focused on treating diseases. Today,
biotechnology is being adopted by a wide variety of industries ... The industries most
receptive to biotechnology are: paper and pulp, chemicals (biocatalysis, plastics,
detergents, etc.), Governments (waste disposal, bioremediation etc.), cosmetics,
computer hardware, information technology."
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“Industrial Policy in Europe: New Options”. Jorg Meyer-Stamer, Jan. 1995

p. 7: “Formulating a coherent industrial policy is an awfully difficult - - - venture since

there is a number of contradictions that are hard to resolve. There are five such

contradictions:

* Ideology vs. pragmatism;

* Diffusion orientation vs. mission orientation;

* Protection of sunset industries vs. stimulation of hightech;

* International competitiveness vs. cohesion;

* Centralization vs. localization.

p. 11: “Having no industrial policy is no realistic option. The real alternatives are lobby-

driven, reactive industrial policy, and a nation-driven, anticipative industrial policy”.
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From: "Prof. Ephraim Kehat" <cerekek@techunix.technion.ac.il> : h.-‘; W -
To: “tuvia and elisheva zisner” <davidzz@zahav.net.il>
Sent: 13:17 2002 nanoso 17 whw or

Subject: For Tuvia, ,

Professor Michael £.“Porter wrote the 855 page book "The competitive
advantage of nations" which was published in.

1990 and created quite a-stir. - In the book he showed how clusters of
industries were successful in many countries.

For instance, in ltaly, tile manufacturers learned how to mddify and
improve tile manufacturing equipment. A tile
eqguipment manufacturing mdustry sprang in the are of tlle clays. A poot of

expenenced personnel grew up in the area and this in turn led {o more new -
industries in'the area.

. Dan Proper invited Prof Porter here, and he made suggestlons for the
development of mdustnal clusters here

Natural clusters were nsrng up at the time around the new high-tech
industries, and no one in the government
cared about the proposals of one more Harvard professor.
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Strategies of the main chemical companies and their results Chemcompanies.xis

Rank |Rankj1urnover |Action year of gProfit [EBIDTA]change R&D/ mmmmmmsméﬂmﬁ ML EV/

1990{2000]2000 $bill. action [margin jmargin Sales rating EBITDA

Part1 |1 he big chemical companies and their strategies for qmoqm@_nmmo:. The oo_ﬂum:_mm are arranged according to their 1990 rank |
BASF 1 1 30.8|PH to Abbott, strengthening of AG 851  14|mid | 4.2[fair AAA1D 5.8
Hoechst 2|NE LS to Aventis, rest to Celanese 1689 drastic
ICI 3 9 11.7|Zeneca out, Unilever spec. in 1993 7.4 42.5|drastic 4|good ALNN 8.1
Bayer 4 5 28.3|Mild internal reorganization 9.5| _16.5|miid 7.9ifair ABB4 |B-3-4-8 8.6
DuPont 5 3 58.4|PH out to BMSQ, fibers out 2002 1993] 11.3 18.6|drastic 6.2|good B-2-2-7 11.5
Dow 6 2 30{R.H. in, UC in, PH out o Hoechst 9.8] _ 15.2{deep 3.9]good  |ABBO |C-3-2-7 g
Rhone Poulenc 1DINE LS to Aventis, rest to Rhodia 1996 - 9 drastic
Ciba 121 39 5.1]LS to Novartis, change to spec. i986] 128 17.2deep 4lgoed ARCS 1B-2-3-7 8.3
AKZO Nobel 16 1 12.9|frans to spec 8.1 14|deep 5.6|good B-2-1-7 7.6
Monsanto 17] 49 5 5|trans to AG only, rest to Solutia 1986] 283 drastic ocd CALS [C-2-1-7 6.5
[DSM 18] 20 7.3itrans from petro to bio 8.5 15.5]drastic 3.5|excellent[BBBY 58
Eastman 33 5.3 13.4] 5.6|fair ACNN
Degussa 42 7 18.7|trans to spec 4 17|deep 3.31good BBB6 6.3
Sandoz 4B|NE drastic

Bart 2 |1 ne traditional pharma companies active in the above transformations
Upjohn merger with Pharmacia
Merck 70.1|AG to Novartis, Spec to Monsanto 1997 8.5 16.5]|deep 5.8lexcellent|AAA16
Abboit 13.7|PH from BASF 27.3]|mild 9.8lexcellentjABA10
Pharmacia 18.6]merger with Upjohn 22.9|deep 15.2|excellent|AABS
BMSQ | 18.4}PH from DuPont deep 10.6]exceilent|ABA12

Part 3 [The new pharma or mmrz companies S
Novartis 11.4|change to PH only, AG to Syngenta 1999 21.9|deep 13]excellent {AABY
Aventis 14.6|PH only, AG to Bayer 2001 13.1 21.5|deep 15.6lexcelient jABB4
Syngenta 23 48AGonly 2000 10.1 17.9|deep 10.7|good BBNN |B-2-3-9 6.6
AstraZeneca 15.8|change fo PH only, AG to Syngenta 1899 28.3|deep 16[excellent |[AAA1D

Bari 4 [The lefovers of the spits A
IRhodia 24 6.8|Leftover from Rhone 6.7 11.5|deep 3.2|bad BCNN 5.3
Clariant 30 B.3|Leftover from Sandoz (Hoechst) 10.7 13|deep 3.8|fair ABB17|B-3-3-8 8.2
Celanese 44 4.8}{Leftover from Hoechst 1.8 8.5deep 1.8|bad BBNN _ 5.5
Soiutia 2.8|Leftover from Monsanto 11|deep bad BLNN |D-3-3-7

Part 5 |1 he companies deserving special attention
Lonza 1.711rom petro 1o blo 28.3|drastic excenent |BABS |B-2-2-7 10.5
Ineos 42 5{"special commodities” drastic 0.6

Appendix 4.3
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asspersales.xls

IBM

Hewlett Packard
Dell

Sun

NCR

Pitney Bowes

Average

Intel

SCI Systems
Applied Materials
Jabil Circuit
Sanmina-SCli
Analog Devices
National Semiconductor
Kla_tencor

Xilinx

Maxim

Lam Research
Nvidia

Novellus

ConAgra

Sara lee

H..). Heinz
Kellogg

General Mills
Campbell Soup
Smithfield

Dole Food
Hershey Foods
Hormel Foods
Interstate Bakeries
Earthgrains

Wm Wrigley
McCormick

Corn Products
Del Monte Foods
Dryer's Grand lce

Average

Gross weighted average

86,866
45,226
31,168
18,250
5917
4,61

26,539
8,714
7,343
4,331
4,054
2277
2,113
2,104
1,859
1,577
1,520
1,371
1,339

27,194
17,747
9,430
8,853
7,078
6,664
5,900
4,688
4,557
4,124
3,497
2,582
2,430
2,372
1,887
1,512
1,402

Assets per sales
Computers
1.00 85866
1,00 45226
0.44 13714
1.00 18250
0.80 sy
1.33 6239
174029
0.93 0.91
Semiconductors
167 44320
0.33 B
1.40 10280
0.67 2002
1.00 phe
2.29 £214
1.20 2536
1.50 P
2.00 3318
1.50 o
1.00 ppaed
1.08 1481
2.20 .
86968
1.37 o
Food

0.50 13597
0.59 10471
1.00 9430
1.00 8853
0.69 prsy
0.91 P
0.57 3363
0.50 o
0.83 3782
0.50 by
0.50 1749
1.00 2582
0.74 1725
0.75 e
1.00 1887
1.00 hra
0.50 701
75785
0.74 0.69

1.1

G. 1.2 J based on 2002 Fortune 500

Appendix 6.1.1

page2



asspersales.xls

Assets per sales Appendix 6.1.1
Company revenue Assets/sales weighted average
$ mill. Asgets per sales
Chemicals

Dow Chemicals 27,805
DuPont 25,370 1.56 39324
Ashland 8,547 0.83 7084
PPG 8,169 1.00 8169
Rohm & Haas 5,896 1.75 10318
Air Products 5,723 1.33 7612
Praxair 5,158 1.33 6860
Engeihard 5,097 0.50 2549
Sherwin Williams 5,066 0.71 3597
Avery Dennison 3,803 0.67 2548
OM Group 2,387 1.00 2367
Ecolab 2,355 1.00 2355
RPM 2,008 1.00 2008
Valspar 1,921 1.50 2882
Lubrizol 1,846 0.83 1631
899212
Average 1.07 1.19

Mining, crude oil production
Occidental 14,126 1.14 16104
Unocal 6,752 1.50 10128
Kerr-McGee 3,638 3.25 11824
Burlington 3,326 3.40 11308
Devon 3,075 3.00 9225
Transocean 2,820 4.50 12680
apache 2,777 325 9025
Freeport 1,839 2.00 3678
EOG 1,655 2.00 3310
Noble 1,572 1.80 2830
Martin Marietta 1,508 1.40 2108
Ccean 1,256 2.75 3454
95684
Average 2.50 2.16
Phamaceuticais
Merck 47,716 0.88 41990
Johnson & Johnson 33,004 1.06 34984
Pfizer 32,259 1.20 38711
Bristol Myers Squibb 27,717 1.26 34923
Pharmacia 19,299 1.14 22001
Abbott 16,285 1.43 23288
Wyeth 14,129 1.60 22606
Eli Lilty 11,543 1.41 16276
Schering-Piough 9,802 1.25 12253
Amgen 4,016 1.65 6626
Allergan 1,685 1.18 1988
bvax 1,215 1.67 2029
Forest Labs. 1,205 1.20 1446
259121
Average 1.30 1.18
based on 2002 Fortune 500 page1

G. 1.1 J
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Appendix 6.6.1

Sales Eamings E/S 9 P/E % R&D /S %

PHARMA

Abbott 16.2 2.94 18.1 26.4

BMSQ 19.4 473 24.4 24.1 11.6
Glaxo 295 6.32 21.4 12.6

J&J 33.0 5.88 17.8 26.5

Eli Lilly 11.5 2.81 243 310 194
Merck 47.7 7.28 15.3 24.2 51
Pfizer 32.3 8.36 25.9 308 15.0
Pharmacia 13.8 1.80 13.7 34.1 16.4
Schering P 8.8 2.32 237 28.0 13.4
Wyeth 14.1 2.90 20.5 266 13.3
Mean PH 22.7 4.5 205 26.4 13.5

BIOPHARMA
Amgen 3.51 1.12 319 61.0 246
Biogen 0.97 0.27 28.1 348 324
Chiron 0.77 0.18 226 52.1 446
Genentech 1.74 0.41 232 80.3 30.2
Genzyme 1.1 0.26 229 41.0 23.8
Immunex 0.96 0.17 17.7 95.2 21.3
Mean BPH 1.51 0.40 24.40 60.73 29.48
©.C.1.4
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“Fine chemicals are pure, single substances that are produced by
chemical reactions and are bought and sold on the basis of their
chemical identity. Pharmaceutical fine chemicals include both
intermediates for drug production and bulk active drugs ready to be
compounded with inert pigments, solvents and fillers - and made into
dosage forms.

The combination of fine chemicals and performance chemicals makes
up the group called specialty chemicals. As opposed to fine chemicals,
performance chemicals are often mixtures of substances, proprietary
products, formulated with carriers or solvents, and bought and sold for

what they do.
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._.oo_.no_o_.__mon_ Change and the Business of Chemistry

ists such as Joseph Schumpeter and more recently Gerhard Mensch have noted the

.moouoB
presence long-term cycles in technological innovation. The business of chemistry has undergone
two such major waves of innovation and is currently in the beginning phases of a third wave.
The First Wave The Second Wave [V
- 1850-1910 1935-1965 1990-20207?
Electrolysis, Synthesis, Solvay Ziegler Catalyst, High Pressure Biotechnology, Membrane
.i .. process, etc. Reactions, etc Separations, Green Chemistry,
etc.
. Inorganics, Fertilizers & Dyes Petrochemicals & Specialties Life Sciences & Specialties
Coal & Mineral-Based Hydrocarbons (Oil and Natural Microbes?
- Resources _ Gas)
- ~Soda Ash, Sulfuric Acid, . Polyethylene, PVC, New Functional Materials, Bio-
_ -Ammonium Nitrate, Rayon, : Polypropylene, Nylon, Pharmaceuticals, Nutritional
 Celluloid, Aspirin, Dyes, etc. Polyester, Other Polymers, Supplements, Genetically-
‘ SBR, Catalysts, Penicillin/ " Modified Seeds, Biocatalysts,
Other Antibiotics, Pesticides, ete
etc.
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