New Wealth Cre '{‘-'Equations?

Partha S. Ghosh




Synopsis

As we move into knowledge intensive era, characterized by the development of nano, opto,
bio technologies, and as the forces of globalization, digitization and innovation shape
corporate responses there is no doubt the future business models will be different; In view of
the possibilities ahead it is my strong conviction that Chemical Industry stands to benefit the
most as well as perhaps have the most influence on shape of things to come. World wide and
India particularly the industry must rise to the challenge.

On the other hand it is equally true that the current economic and business models will soon
hit their limits in terms of their influence on socio economic advance as concerns related to
Global Energy, Ecology and Equity increase and could endanger the sustainability current
habits of consumption, current methods of production and current methods of wealth
creation. New thinking with repurposed mindset is essential.

Indian Chemical Industry must now celebrate the enterprising spirit of pioneers like P C Ray
and Jamestji to recreate the new chemical industry paradigm which is agro based, ecology
friendly and most importantly solutions oriented which are on one hand holistic and global,
on other hand sensitive to the locale recourses, ecology and development issues; |
personally belief India industry has come at cross roads when it will need to structure and
make difficult choices on how not to get trapped existing well proven models (although
unsustainable) while take advantage of the nascent stage of development the industry is in
to define the new path

Uncovering Game Changing Moves will require enlightened vision, vigor and values which
are practical and yet transformational. Let thousands of innovative experiments bloom.
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Strategic Possibilities in the Knowledge
Intensive Economic Era?

Limits of the current model? Need for Game

Changing Moves?

How to Uncover Game Changing Moves?
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Agenda

Strategic Possibilities in the
Knowledge Intensive Economic Era?
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Oil and Gas, Chemical and Pharmaceutical sectors
contributed 10% to global GDP in the year 2004

Global GDP: 20041

Oil and Gas
7%

Chemical
2%

Pharma
1%

100% = US$ 40,888 Billion
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GDP by Different Sectors : 20042 (US$ B)

Brazil

Percent of
Regional GDP:
200412

B | 1%
269 125

1,003

B | 2%

146

896 224 223
8%
192 46
10%

19%

O Oil and Gas 14%
B Chemical
O Pharma 12%
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Globalization led by Chemical Industry: 2500 Years in
Perspective

Silk Road FEuropean Renaissanc¢ Colonization Decol

3 . \ rment
a i ‘ . AT issance?

OITRE MARE

Vi

<

S ~ Insearchof Raw  oWealth Creation
Merchants of Venice Materials oBrand Creation

. *Cotton
Stage 1: Venture-Trade Driven (" Minerals Sources of

% ) "
N ompetitive
Stage 2: Resource Driven Y Advant

Y Stage 3: Market vapage

Driven \ ~ J/
Stage 4: Skill, Scaliz. Scope

Driven
¢ J

DA
Stage 5:Digitization

P C Ray ICMA 2006 Copyright © 2006 Partha S. Ghosh & Boston Analytics. All rights reserved.




The Emerging Economic
Environment — The Big Picture

Supply < Demand

Convergence Effect Freer Economic
of Information Flows (WTO, Market
Technologies = T Economies)

New Materials and Choice of
Nanotechnologies Y Solutions

Genetic e ‘ Ecological and
Engineering Energy Efficient
Products / Services
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Vision of the New Breed of Industries

“Value Creation through Integration of
Bits and Bytes with Atoms and Molecules”

Bits and Bytes
(Digital World)

Mass

(Cartesian
World)

Knowledge
Layer
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Towards Lighter and More Intelligent Economy = More
Intelligent Molecules/smarter properties of materials

Change of $ Value of GDP vs.
Change of Weight of GDP (1977 Increasing Value-Added
Index = 100) ($) per Pound

$ GDP per Poundli $ GDP per Pound
CAGR* 1.9% CAGR* 4.6%

Dollar Value of GDP

Pﬁrce”t Increasing
Change |, | $ GDP per g6 Value

Since Pound

1977

Increasing Intensity
of Knowledge

Weight of GDP
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Mega possibilities @ the Intersection of Conventional
Engineering & Genetic sciences & Information technologies

Chemical Fundamentals

Conventional Unit
Operations

e Separation processes
 Reactors

e Heat & Mass transfer
systems
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Together the New technologies could fundamentally renew
the Process Industry — which could indeed trigger a New
Era full of possibilities

Process Industry Reconfiguration

Information
Technology

0111Q

Nano
Technologl

Upstream Downstream

Opto Technologies Biotechnology
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For example through the Bio route Multiple

possibilities are within reach | d
mprove

BIO TECH LIFE CYCLE yields
Impact

Enhancemem: of Agro chemicals
cell properties :

LV Food Additives

Bio catalyst
(enzymes)

Embryonic Emerging Commercial

Biomimicry

\%

Stages of Development
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Shape of things to come...Energy Sector

Hydrogen

Non-sustainable

economic growth

capital-intensive
technologies

Natural Gas

Petroleum oll Oil and natural gas liquids

Whale ol NEEIES Liquids
Town gas

1850 1050 2000 2050 2100 2150

...beyond carbon?
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Indeed New technologies could fundamentally renew the
Process Industry

The Third Wave

—

Wave 1

e Solids (C) e Liquids (HC) e Gas (H)? Systems

o Fertilizers e Crop Solutions e Bio tech?

e Serendipity e Molecular Biology e Convergence

e Multidimensional

elnoOrganic e Polvymeric Sciences :
9 y Solutions
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Overall the new possibilities will increasingly emerge as
Interactivity between Knowledge and Capital intensifies

Classical and Keynesian Economics

Land reforms
Natural
Labor Resources

Knowledge

Industrial
Revolution

New Economic Paradigm
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Limits of the current model? Need for

Game Changing Moves?
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Last 5,000 Years of Chemical Industry

Limits of Limiting forces”
Linear Mechanics

o Supply off Resources

e Effect on Nature
- » Concentrated Wealth

--Creation
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Could countries in early stage of the development
curve follow the 19th Century model?

Plastic Consumption per capita in Selected Countries vs. GDP per capita (2003)123
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Or Could India define the new path?

Share of US and Indiain the Global Chemical Industry?!

India
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Note: The chemical industry is as defined according to the GICS code 151010. It includes Commodity Chemicals, Diversified Chemicals,
Fertilizers and Agricultural Chemicals, Industrial Gases and Specialty Chemicals

P C Ray ICMA 2006 Copyright © 2006 Partha S. Ghosh & Boston Analytics. All rights reserved.




Towards an Agro cell based Economic
Revolution

Development of a More Sustainable Economic Model
High
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Chemical Industry @ Historic Crossroads
PROBLEMS ~ OPPORTUNITIES

Three Areas of Growth

Renewable and
Clean Energy
Source

Ecology Equity

F;‘:I and Health
for All

Sustainable Economic
Developed (Agro-based
Processes)
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cology Friendly Indusiries

Potential Opportunities for Energy/Chemcos

Ecology Friendly Process Solutions (IIIustrative)Jr

Should Chemcos trigger the new movement?

Resource Industry Issues

Bio-mass Knowledge sharing?
Wind farming Energy & Low cost equipment?
Seed oils Chemicals Promotions?

Starches

Cereal Yield increase?
Fruits Food and Quality and consistency?
Vegetables Beverage Distribution?

Tea

Herbs Knowledge sharing?
Medical plants Pharma Low cost equipment?

INCECYR. V2 ey 2and Nutrition B T
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Harnessing India’s Competitive Advantage

India’s Unique Ingredients of Strengths

Genomic Ayurvedic Eng. & Const.

knowledge \Knowfedg)e/

Access to low
©\ cost Knowledge
centers

India
Advantage

ater ways & \

and with intense Small Scale
Solar Energy IT Advantage Operations

Bio Diversity
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Organizational Implications could be Significant
to Embrace the New Paradigm

Pyramid Structure

Molecular
Knowledge

Connect ?

Applications
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Networking Structure

Innovation

Customer Logistics
Service  J- 4 (Outward)

5 User |
. \e.g. Farmer’

o pplication

Manufacturing| ™.~ i
quipment

Logistics
(Inward)
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How to Uncover Game Changing
Moves?
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Towards an Agro cell based Economic

Revolution:

Development of a More Sustainable Economic Model
High
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Leadership & Technologists will need to address fundamental phase
shift requirements to develop the next generation Business Models

Economic

Impact Helping Future leaders
prepare for Paradigm
Shifts

+— Strategic Window—
Disengagement from Easy

to follow Path

“Predictable
Dynamics”

Management of Early stage

Business Models in a Large Enterprises

Resource Commitment
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In the next decade the process industry could
Commercialize the Convergent Opportunities Along Two
Strategic Paths

] I CHIEIRYEUITE
Solutions _ _
* Provide a end to end solution

N for life cycle economics &
Opportunities to ecology

R shift from .
Two Strategic products to Life- Lead to revitalize several
Possibilities cycle solutions down stream industries

Develop cross industry
opportunities for creating
new ecologies

Convergence and
Globalization Driven )

Seguence

Create processes which are

closer to thermodynamic

Opportunities to requirements
reduce significant _
costs through Re sequence steps in the

process re- value chain to take
sequencing? advantage of new processes
vis-a-vis market trends
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Effectiveness of likely solutions will depend upon the

Strategic Positioning of the Product Clusters
Characteristics of a Chemical Company’s Business

Low

Plastic
Materia

Mass
Marketing

Industrial
Organics

Fiber

Intermediates
Customer

Concentration

Carpet Fibers

Key
Accounts

Urethane:

Polystyrene &
Plastic Foams

Automotive
Specialties

Strategic use of third
party exchanges?

Agricultural

Coatings

Textile
Fibers
Industrial Fibers

Commodity
Intermediate

Infomediary?
Nutritional

& Cosmetics
Pharmaceuticals

Performance
Chemicals

“APispersions
Paper Chemicals

Specialty

S &

Customer-focused
interactive website?

e
Energy

Chemicals

Automotive OEM

Coatings . :
. Relationship

High

Low

Source: Partha S Ghosh Analysis
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Atoms

management through
logistics process?
High

Bits
Knowledge Intensity
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Even in conventional applications “solutions”
possibilities in the Process Industry could be significant

Product Solutions

Sell Carpet Sell Carpeting

Lease

Sell Plastics Functionalities

Sell Painted
_ Surface with

Sell Paint multifunctional
capabilities
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A few more examples

[ o] | \

: Not move Liquid Gases, but make the gases
Lo sl Froeivels next to the Customer’s Plant

2. Benetton Dye not the fiber but the finished shirts

3. Paint Company Sell not Paint but the painted surface

Product offerings must evolve in an ecosystem,
4. Interface expanding and enriching connectivity with
partners and customers

Animated Posters and Electronic newspapers

5. Plastic Logic (printable electronics)
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Sequencing Game: Typical Distribution Channel for T-
Shirts

Current Distribution Channel “Serving through efficient logistics”

Carry Inventory . Distributors x

for different :
sizes and \

Colors !

Fabric

Personalized
service
Immediate
access to
products
Contacts with
customers leads
to innovation

Retailers

Follow Trends

Product information
Order processing
Order tracking

Retalil
Stores
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Benetton: Creating More Value out of the Distribution

Channel
Current Distribution Channel “Serving through efficient logistics”

Carry Inventory - x
for different Distributors

sizes only in
white Retailers

Wide reach

Follow Trends

Fabric Dye

) Product information
Personalized Order processing

service Order tracking
Immediate

access to
products
Contacts with
customers leads
to innovation

Retalil
Stores
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Process Simplification & Re-sequencing = Network
Manufacturing: Capital Efficiency Advantage

Conventional Model

Financial Flow/Production Cycle
Dollars

Gross Margin
per Product

Production =~ Components  Shipment Storage

Planning : to I
Order  Delivery channel Channel
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Direct/Internet Model lllustrative

Financial Flow/Production Cycle
Dollars

Payment
to the
Supplier

Additional
Gross
Margin per
Product

Payment from the

Customer . : 5 Days

Days

24-48 Hours

: Shipment
Order Production 0

Placement Plannin
g/ Order/ Delivery Customer

Components
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Cycle Time Could Be Dramatically Reduced

Cycle Time — Order Entry to Delivery

Lost time due
to shuttling
product

Configuration
Order to
Delivery

Up to 16 days

"Direct advantage"
"Supplier

Inventory moves disadvantage (?)"
account for

27.8% of time
Available

to Promise

up to
RAMEEN

1 day
Traditional Direct
(Compagq; EDS) (Dell)
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Interface’s Basic Principles (Seven Fronts)

Eliminating all forms of waste in every area of business;
Eliminating toxic substances from products, vehicles & facilities;

Operating facilities with renewable energy sources - solar,
wind, landfill gas, biomass and low impact hydroelectric;

Redesigning processes and products to close the
technical loop using recovered and bio-based materials;

Transporting people and products efficiently to
reduce waste and emissions;

Creating a culture that integrates sustainability principles
and improves peoples lives and livelihoods;
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Interface Accomplishments

» The Reentry program diverted 83.92 million
pounds of material from landfill between 1995
and 2005.

» In 2005, 17.2 million pounds was diverted from
landfill and used in recycling (71%), energy
capture and conversion (28%), and repurposed
(1%).
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For example a variety of uses forecast for organic electronics and
electrics, will require visionary solutions thinking

2020 world market [projected] = $96 billion

Sensors & other Molecular Solutions will Require:

components Deep understanding of
5% end use functionalities

Billboards, Systems oriented thinking

- Logic & Memory :
posterlslf; signs 319 Unorthodox view and
(0]

thinking?
Lighting
16% ?

Semiconductors based
on Organic Ink printed
on flexible plastic
substrates

Displays for
electronic
products

21%

Example: A Bottle of Pills may record the temperatures it has experienced, and
an electronic display can advance or delay the expiration date accordingly

Source: IDTechEx
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Chemical Manufacturers will need to find New
Roles along three vectors

Basic Strategic Framework Strategic Gameboard llustrative
Likely Strategic Plays Likely Strategic Plays

Value Re-

composition New

Innovators? Path
finders?

_ With “Glocal”
Conventional Organizational

Space configuration

2
. ‘ 5 Chemco Scope

. -World Definition

Take advantage of life
. cycle of patent ChemConnect,
Efficien Cy protection Amazon.com

Gains Harvesters/ Modelers/
Defenders? Attackers? | Generic
Follow Sequence Lead
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Risk Management Capacity Will Need to Be
Fundamentally Reviewed

Business System (Simplified)

Discover> Deploy > DeIivery>
Degree of

Uncertainty

With increasing
focus on discovery
of new reserves With increasing

Globalization global reach
- of Capacity _ -

-

-
—

_—

Current/Past

Business System Components
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Last 5,000 Years . ..

Economics of
Linear Mechanics

Extraction,
Exploitation and
Experimentation
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. . Future Possibilities . . .

Economics of “Closed Loop
Natural Dynamics”

Reactivate
or

Repurpo Improved
functionalities

Bio _
Mass New Life Cycle

- Solution
Technologies

Real-tlr_n_e Broadband
connectivity

Recover
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Product Concepts Will Be Fundamentally Reconfigured
to Provide More Intelligent & Sustainable Solutions:

We Have Been Here Before? ©

Product Concept Resourcing

Transition of

Animal Resources

Manage- || Wagon Mower Rake Loading ||Unloading|| Storing
ment

\\\ | ///

Standard l
After Vision Interfaces

Perlphery
Resources

Note: Tractor represents “mechanical” control center with “farmer-friendly” user interface
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