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The global chemicalsindustry provides a steady stream of new products and innovative technol ogies, enhancing
quality of life and helping sustain scarce resources. On average, however, industry participants have failed to
deliver the financial performance that today’ s capital markets expect, suggesting the need to change the way they
operate. Other fundamental driving forces—including social/environmental, macroeconomic/political, market
dynamics, and technical developments— are adding to the pressure for change. In response, chemical firms will
need to transform therrsel ves, rethinking the way they create value for their customers and focusing on core
competencies and core activities.

Inthisarticle, Arthur D. Little's global chemicals experts describe how the chemicalsindustry will haveto
transform itself and what the successful companies of 2010 will look like. We hope this discussion will prove
useful not only to industry participants but also to companiesin other industries competing in globalizing and
maturing markets.

An Industry in Transition

The chemicalsindustry is a huge business: at some $1,600 billion, it is more than twice the size of the world
market for telecommunications equipment and services ($750 billion). Moreover, it formsavital link in the
value chain of every other industry, supplying everything from plastics for packaging and durable goods to
process chemicals for electronics and intermediate chemicals, active ingredients and performance materials for
life science, aerospace, food, construction, consumer goods, and automotive applications.

Company Models Today. Today’s chemicals companiesfall into one of five broad models, depending on
their product portfolios (Exhibit 1). Understanding which of these models it best matches has helped many a
company determine what it needed to do to thrive, or perhaps just to survive, in the last decade. The models are
the Commodity Company (e.g., Exxon Chemicals); the Specialty Company (e.g., H.B. Fuller); the
Commodity/Specialty hybrid (e.g., BASF); the Life Sciences Company (e.g., Novartis or Monsanto); and the
Life Sciences/Speciality hybrid (e.g., Roche).

We believe that these models will need to be replaced by new ones based on market-oriented competencies (i.e.,
capabilitiesthat create value for customers). These new models will guide industry development for the next 10
years.

Changing Times. Observers of the chemicalsindustry of the early 1980s would hardly recognize it today, as
theindustry has already changed significantly. Many of the leading companies of 10 years ago have disappeared:
for example Quantum, formerly the largest polyethylene producer in the world, is now part of Equistar; Betz
Laboratories, which bought Dearborn from W.R. Grace, hasitself been bought by Hercules; and Nobel
Industries and Courtaulds are now both part of Akzo Nobel.

Exhibit 1
Examples of Company Models in the Chemicals Industry Today
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Some of today’ sleading companies did not even exist 10 years ago. Of these, some emerged through the
breakup of large groups, others through the consolidation of commodity chemical assets, still others through
investment in downstream petrochemicals, often through strategic alliances. The new leadersinclude:

« Clariant, a product of the spinoff of the Sandoz chemi cal's operations and the subsequent merger with the
Specialty Chemicals Group of Hoechst

« Equistar, acommodity chemicalsjoint venture formed from the petrochemicals interests of Lyondell,
Occidental Chemical, and Quantum

« Elenac, formed from the polyethylene interests of BASF, Hoechst, and Shell Chemicals
 Equate, an ethylene-derivatives joint venture between PIC of Kuwait and Union Carbide

Other chemicals groups have reinvented themselves as life science companies, shedding the more traditional
parts of their businesses. ICI, having split into alife sciences/ specialties company (Zeneca) and a commodity
chemicals company (ICl), hasturned itself into a specialty company through strategic acquisitions (including the
purchase of Unilever’s Specialty Chemicals Group). American Cyanamid, Monsanto, and Rhone-Poulenc are
focusing on life sciences, spinning off their chemicals operations.

Forces Driving Change. The catalystsfor changein the chemicalsindustry fall into five categories (Exhibit
2):

« Financial forces, including shareholder demands for improved financial performance

* Macroeconomic/political forces, including economic growth, free trade, industrial development plans, and
national employment objectives

* Market dynamics, including product maturation and globalization of customers

« Technol ogy devel opments, such as microscale manufacturing and the widespread adoption of sophisticated IT
systems such as Enterprise Resource Planning (ERP) systems

« Social issues, including pressure for environmental change (e.g., sustainable devel opment)

The main catalyst for change, especially in North America and increasingly in Europe, is the need to improve
shareholder returns, as quoted chemicals companies have under-performed their local stock markets (Exhibit 3).

The pressure for sustainable development is also becoming an increasingly important force for change. Until a
few years ago, the industry had a poor environmental record. Now, however, companies have realized that they
must make more environmentally responsible decisions and thus invest billions of dollarsin environmental
compliance. Indeed, the industry leaders are moving beyond compliance, exploring ways to conduct businessin
an environmentally sustainable way — lowering their consumption of virgin raw materials, increasing the
efficiency of their manufacturing processes — and reaping the business benefits of so doing. Asthe industry
becomes more efficient, its ability to generate employment and hence national wealth is diminishing (as
evidenced by the thousands of jobs lost across major companiesin 1998). This means that the Brundtland
definition of sustainable development — ,, meeting the needs of the present without compromising me ability of
future generations to meet their own needs* — will play an increasingly prominent role. (For further discussion
of sustainable development, see the fourth quarter 1998 issue of Prism.)

Industrial development in the emerging marketsin Asia, Central Europe, and Latin Americawill have a big
influence on the chemicalsindustry. Looking out over the next 10 years, these regions are expected to have
faster economic growth than the more mature economies of the developed world. They will thus have greater
growth in chemicals demand and, in line with our catalysts for change, offer opportunities for some chemicals
companies. Despite the economic crisisin Asia, development in the Asia-Pacific region will help shape the
chemicals companies of tomorrow.

For the moment, Asia has slipped from high growth and high chemicals industry investment to limited expansion
and cautiousinvestment. The recent economic crisis has reduced exports to me region, depressed the earnings of
global firms, and delayed planned investments. In response, global and local firmswill be taking a close look at
strategies for Asia, seeking waysto reduce risk while participating in the inevitable industry restructuring. We
expect atwo- to three-year consolidation period before the region returns to rapid growth. The long-term out-
look, however, is promising, with opportunities for innovative companies. By 2010, Asiawill represent almost
40 percent of the global demand for chemicals. (See sidebar.)



Exhibit 2
Forces Driving Change in the Chemicals Industry
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Indexed Relative Performance of Chemicals Companies Worldwide, 1991-1998

105

100

95

20

85

80

1990 1991 1992 1993 1994 1995 1996 1997 1998

Source: Darastream



We expect the pace of change in the industry and its markets to increase. This means that companies will have to
be smarter about doing business and managing their financial and capital asset bases. To gain competitive
advantage, they will have to be prepared to take bigger risks (e.g., entering emerging markets or being first to
market with a new technology). Failure to change will prove costly. In 2010, as many as half of today’ s leading
chemicals companies may no longer be around, at |least not in the form they take today.

The Thrust for Performance Improvement

The short-term pressure for double-digit growth in profits that shareholders in the western world have cometo
expect may compel firmsto seek revenue (or top-line) growth through acquisition at atime when acquisition
premiums and capital costs are high and margins are being squeezed. While firmsin some parts of the world can
still increase earnings by aiming for operational excellence and cost reduction, many in the United States and
some in Europe believe that they have done as much as they can do.

The Asian Crisis and the Chemicals Industry

Only 18 months ago, most industry observers were optimistic about the growth of the chemicalsindustry in Asia
Today the outlook for Asiais highly uncertain. In our view, however, the forces that drove growth above 7
percent ayear for many markets are intact. In the near future, we expect to see the following changesin the
region that will lead to growth:

* An overhaul of fiscal policies and governance practices

 Consolidation due to changes in holding company and tax laws

« Increasing mobility, as aresult of more flexible labor laws and welfare structures

« A redistribution and rationalization of capacity and customers, resulting from bankruptcies of small companies

 The replacement of personal relationships (,, cronyism*) with sound economic-based management as the basis
for much decision-making

« A freer flow of commodities and finished goods through the reduction intariff and nontariff trade barriers

Thelocal players who survive the changes will emerge as stronger competitors. The firmsthat plan for change
and achieve their goals are likely to remain independent (e.g., Formosa, LG, Mitsubishi, and Reliance), while
other firms may pursue joint ventures with multinational s. Those that remain independent, however, may also
form joint ventures or swap businesses to improve their competitive positions.

We expect the mergers of local playersto result in five or six globally competitive North Asian companies.
These mergers may form around ethylene centers— such as Chiba, Kawasaki, and Mizushimain Japan —with
Equistar’ -style deals. We al so expect Japanese trading conpanies to rationalize and refocus, taking equity posi-
tionsin plantsin the region. This process may provide a bridge to future Japan-K orea alliances. Local
»megacompanies® will exploit their domination of end-use relationships to challenge western multinationalsin
key regional markets.

Building on their installed capacity, the regional operations of western multinationals will become more
independent in terms of decision-making and will be led and staffed by locals. Multinationals will also use
strategic alliances and acquisitions to enhance their positions throughout Asia. In the short term, multinationals
arelikely to usetheir strong cash positionsto buy entry into Asian markets, to build new world-class facilities,
and to dominate supply and distribution.

Japanese and Korean players, with their own distribution networks and past relationships with Chinese and other
distribution channels, will however challenge these multinationals.

Other competition will come from Middle Eastern players as they implement their oil product strategies and seek
new markets for their value-added hydrocarbon derivatives. And with their strong cash position, Middle Eastern
producers may put their operations knowledge to work acquiring or building integrated refinery/petrochemical
complexesin partnership with local firms.

1 Equistar isa US. petrochemica company formed from the commodity chemical operations of Lyondell, Millenium
Chemical, and Occidental Chemical.

To meet the challenges of 2010, therefore, chemicals companies need to differentiate themselves from their
competitors. Profitable growth can come only from finding a defensible way of capturing more value, i.e.,
offering customers a val ue proposition that enables the company to command a higher price for cost and invested
capital than the competition can attract. This means that chemicals firms need to narrow the scope of



their activities— and to excel in the few they retain. The ,Vaue Disciplines* model proposed by Michael Treacy
and Frederik Wiersemain The Discipline of Market Leaders suggests away forward. They suggest that the
market leadersin any industry excel in just one of the following disciplines, while at least equalling the
performance of their competitorsin the other two:

e Product Leadership. Companies sell a high-quality, often differentiated product that attracts a premium
price without needing to be tailored to specific customers. Usually, the seller has proprietary control of the
product technology, as Microsoft doesin operating systems, Ciba Specialtiesin plastic additives, and Quaker
Chemical in metal working fluids.

e Customer Intimacy. Companies sell the best overall solutions to customer needs; customers pay for a
comprehensive service. Customer-intimate firms rely on branding, aggressive management of customer
relationships, or both; they also seek innovative ways of delivering value to the end-user. Examples of such firms
include IBM in systems integration, Betz Paper Chemicals in mill operations, and PPG in automotive painting.

* Operational Excellence. These companies sell a standard product at avery competitive price. They are the
low-cost source of any chemical material that has matured and is purchased mainly on price and specification
from several sources. They interact cost-effectively with their customers, leading through process improvement
and occasional new product introductions. Notable examples of the operationally excellent are Wal-Mart in
consumer retailing; Hunstman in packaging plastics, alcohols, and surfactants; and Exxon Chemicals Company
in most of its product range.

Excellence in one discipline demands a business design and culture that may exclude above-average
performance in the other two. Today, many firms lack the skillsto excel at any one value discipline and therefore
attempt to go to market with all three. Often they lack proprietary technology, have only generic, readily

avail able knowledge of customer processes or end-user requirements, or they carry significantly higher
production costs than their competitors.

However, we believe that in the future, successful chemical companies will achieve differentiation not by
focusing on one discipline to the exclusion of the other two, but by mastering differentiating aspects of the
»Secondary” disciplines. For example, acommodity chemicals company that produces basic petrochemicals has
to be operationally excellent to compete. It can differentiate itself, however, either through product |eadership —
producing a grade of material that competitors do not sell — or through an element of customer intimacy —
understanding an end-use segment better than its competitors do.

In the short term, chemicals firms must make a conscious decision on how they are going to differentiate
themselves. Then they need to organize and invest to devel op the skills needed to put these disciplinesinto
practice. Through this process, firmswill evolve from the five business models discussed earlier to the success
models of 2010.

Success Models of 2010

The successful chemicals companies of 2010 will have moved from the product-based models prevalent today
toward the four competence-based modelsin Exhibit 4: Product Innovator, Solution Partner, Chemicals Utility,
and Chemicals Service Provider. Each of these types of conpany employs a unique set of core competenciesto
create and capture value. The companies that adopt their own versions of the new model will satisfy their
shareholders and other stakeholders (e.g., employees, customers, commu nities, and suppliers) by concentrating
on what they do best.

The Product Innovator, whether alarge company or atechnology start-up, creates value through the
development of proprietary products and technologies. Its skills are in discovery, rapid development, product
commercialization, and patent protection. It identifies the new product or technology needs of chemical
consumers and transl ates them into new molecules. Technology ,,sourcing” is akey strength: licensing out
intellectual property to bring in revenues or licensingin to fill gapsin a portfolio.

An increasing number of chemical technology start-ups will develop products and processes for larger chemicals
companies to commercialize or for specific customers, just as software and biotechnology companies do for the
electronics and pharmaceutical industries today.

The Solution Partner helpsits customer succeed by tailoring formulated products, new molecules, or process
improvements to solve specific problems. These firmswill have deep insight into customer processes, end-use
markets, and customer requirements, and will build strong customer relationships. Solution Partners may own
facilities that formulate or synthesize tailored products; increasingly, however, they will outsource not just the
production of active ingredients but the formulation of finished products. Solution Partners will concentrate on
brand devel opment, applications development, and formulation development, and will capitalize on their
knowledge assets to deliver value.



Exhibit 4

Successful Models for Chemicals Companies in 2010
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In the future, we expect Solution Partners to take over the management — and in some cases the ownership — of
part of their customers' manufacturing processes (through outsourcing). The way PPG runs paint shopsin
several automotive assembly plantsisacurrent analogy: it doesn’t just sell paint, it sells painted cars.

The Chemicals Utility offers efficient manufacturing and delivery of commodity or multisourced chemical
products at competitive delivered prices. These companies cut costs through advanced process technol ogy,
world-scale production, efficient conversion, astute raw material sourcing, efficient logistics, and low overheads.
Companies that choose the Chemicals Utility model will capture most conmodity petrochemicals aswell as
specialty chemicals, such ascitric acid, architectural paints, and mature plastics additives, which are becoming
commodities. Equistar and Huntsman are taking this course within basic petrochemi cals and downstream
derivatives, and Valspar is doing the same in architectural paints.

The Chemicals Service Provider will capitalize on the trend to outsource noncore chemical-related functions to
suppliers. It will manage part of the customer’s chemicals operations or assume responsibility for some technical
aspect of manufacturing or for ancillary operations. Included in this emerging category are firms such as Air
Products and Air Liquide, which are meeting the chemical s requirements of semiconductor manufacturers. Some
specialist chemicals distributors will become , virtual chemicals companies,” meeting specific customer and
market needs by sourcing products or services from several suppliers. Aceto Chemical isan early example, in
that it not only sellsto life science devel opment organizations but manages their sourcing value chains
worldwide.

The Chemicals Service Provider will not, however, provide overhead functions unrelated to technical operations.
These functions will be |eft to general business service providers, some of which may emerge from the current
restructuring of chemicalsfirms. Included in this group are service conpanies that support I T software and
systems, siteinfrastructure, shared services, and overhead functional activities.

Moving Toward the Success Models

The migration toward the four ideal company models will be a process of focused investment, formal or informal
aliances, joint ventures, and acquisitions or divestments. During this process, firms will develop their core assets
or knowledge bases (product or application technology or customer intimacy), separating or spinning off central
functions that they no longer need. The early phase of this process will be driven by financial performance and
supported by activity-based costing, market-based transfer pricing, and the elimination of cross-subsidies. The
transformation will be made possible by the aggressive adoption of ERP information technology to improve
decision-making with more transparent and accurate information.



Asaresult, we expect industry participants to shed non-value-adding vertical integration, aswell as physical
assets and plant operations, in favor of networked —even virtual — company structures. We expect participants
to become more entrepreneurial, taking more risks and looking for more profit and value from intellectual
property, proprietary know-how, and brand and customer management.

To thrive in the new environment, chemicals companies need to start aligning themsel ves with one of the four
company models now. First stepsinclude assessing their tangible and intangibl e assets — equipment,
technologies, patents, human resources, brand, expertise, etc. — before deciding which model is most appropriate
and devel oping amigration plan. In this process, companies need to decide which critical assets they should
keep, which will produce more val ue through sale or license, and which they should invest in themselves.
Companies aso need to determine which, if any, of their businesses are likely to become chemicals utilities,
which will provide a platform for the creation of knowledge-based businesses, and which should become
chemicals services businesses.

To move forward, managers will need to unbundle activities. Each business unit will need to closely reflect its
ideal success model, and each will then be operated as a separate business. This shift involves implementation of
activity-based costing to ensure more appropriate overhead cost allocations. Activity-based costing will also lead
to greater clarity about the quality of the business and will show what strategic actions are required to strengthen
individual units. Management will also need to decide how to realize the most value from each business —
whether by joint venture, management buyout, trade sale, initial public offering, or spin-off to create a new
stand-alone entity.

Conclusion

The pressures on the chemicals industry are going to intensify over the next few years with the expected cyclical
downturnin profitability, the maturation of product and market segments, new environmental and social driving
forces, and the economic uncertainty in Asia Pacific.

Asaresult, the next decade is going to see dramatic change. To prosper in this environment, chemicals
companies need to devel op a plan to compete, not just thisyear or next year, but in 2010. The sooner a company
starts thinking about the future and eval uating its options, the better it will be able to control its own destiny. In
the short term, aggressive restructuring and the application of the value discipline concept could make the
chemicalsindustry amodel for other industries. When they see the results, other industries will follow the
chemicalsindustry’s example.
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