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KEY TAKEAWAYS

CHEMICALS AT THE CROSSROADS: A PICTURE OF A CHANGING INDUSTRY 2007 -2010

}

In general, the chemical industry continued to perform well in the first three quarters of 2008,
even as GDP began to decline. However, in the fourth quarter, orders and shipments collapsed
as problems in the financial sector finally spilled over into the industrial economy.

Signs of recovery in the chemical industry began in early 2009, well ahead of the general
economy.

Industrial output of U.S. chemicals is expected to grow 3.4% - 4.2% annually through 2012, but
this level of growth may depend on the successful execution of fiscal and monetary policy by the
federal government.

EPA activism also could create headwinds for the U.S. chemical industry, limiting its prospects
for growth.

CAP AND TRADE

}

The cap and trade bill now under consideration in congress will require companies to reduce
greenhouse gas emissions and will have effects on U.S. manufacturing that are difficult to
predict.

Chemical companies will be affected disproportionately; large firms may be mostly unaffected or
even benefit. Smaller firms with less flexibility and scale will suffer.

Cap and trade probably will not reduce greenhouse gas emissions without greater international
cooperation.

Cap and trade legislation is unlikely to pass in its current form due to growing skepticism about
the underlying science and economics.

AN INDUSTRY TRANSFORMED: CHEMICALS M&A 2007-2010

}

2007-2008 was a period during which there were a number of multi-billion dollar, industry
Aitransformational 6 deal s. Few | arge deal s
uncertainty surrounding the business and regulatory climate. Instead, buyers focused more on
lower-risk transactions that enhanced existing strategic strengths.

The period leading up to the economic crisis of 2008-2009 was characterized by parity between
private equity groups and strategic buyers in terms of M&A activity and valuation.

Strategic buyers, especially those with strong balance sheets, now have an advantage over
private equity groups that still have limited (but improving) access to the credit markets.

2010 is likely to be a good year for chemicals M&A due to rising valuations and pent-up
demand.

Grace 4 Matthews, Inc.
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U.S. CHEMICAL INDUSTRY:
A GRAPHICAL OVERVIEW

REVENUES AND GDP
U.S. Chemical Industry Revenues and GDP 2007 i 2009
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Source: Bureau of Economic Analysis and Grace Matthews.
Chemical industry revenues are represented by the indexed
performance of 59 selected chemical companies.
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PRODUCTION AND CAPACITY TRENDS

Chemical Industry Production and Capacity Utilization
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RAILCAR LOADINGS
Chemical Railcar Loadings: March 2007 i November 2009
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PRODUCTION OUTLOOK

Global Chemistry Production Outlook
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INVENTORIES

Ratio of Chemical Industry Inventories to Shipments:
January 2007 i October 2009
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CHEMICALS AT THE CROSSROADS :
A PICTURE OF A CHANGING INDUSTRY 2007-2010

Integrated into the supply chain for the production of everything from automobiles to pharmaceuticals,
chemical manufacturing is often viewed as a bell wether
chemical industry goes, so goes GDP. As a result, it comes as no surprise that the extraordinary events

that have roiled the U.S. economy over the past two years have had a deep impact on the chemical

industry. What is surprising is that although the recession began in December 2007*,i t wasndt appar
based on the performance of the chemicals industry until the fall of 2008, when the troubles in the

financial sector finally spilled over into the industrial economy.

Our analysis shows that Figure 1: U.S. Chemical Industry Revenues and GDP 2007 i 2009
North American chemical 140 6.0%

Companies continued to GDP Percent Change Chemical Industry Revenues
(Right Axis) (Left Axis)
report revenue growth until 120
the third quarter of 2008,
even as real GDP began to
falter and then decline
(Figure 1). For example,
when year-over-year real
GDP declined by 0.7% in
the first quarter of 2008, 020 4
chemical industry
revenues grew by 4.6%.
Second and third quarter U A P I
growth Was also strong, Source: Bureau of Economic Analysis and Grace Matthews. Chemical industry revenues are
coming in at 4.6% and represented by the indexed performance of 59 selected chemical companies.
3.5% respectively. Some
of this growth can be attributed to chemical producers raising prices in response to higher energy costs,
but unit volumes also were increasing during this period. Weekly railcar loadings of chemicals i the
closest proxy we have to a real-time indicator of the health of the chemical industry i showed a steady
uptrend during this period, with volumes rising nearly 4% between March 2007 and September 2008.2
(Figure 2). But there were warning signals that things were about to change. Fundamentals were
deteriorating in the first half of 2008. Margins were being squeezed, especially for manufacturers of
commodity petrochemicals that were challenged by rising energy and feedstock costs during what in
retrospect was the third financial bubble of the decade: a period when the price of crude oil more than
doubled in less than 18 months to a record level of over $147 per barrel.> Production and capacity
utilization were declining, partly due to increased energy costs and partly due to weakening demand in
end markets i notably housing and construction, but also in other consumer durables markets such as
automobiles and electronics (Figure 3).
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! The National Bureau of Economic Research, a group of private economists charged with dating business cycles, announced in
December 2008 that business activity had peaked in December 2007, marking the beginning of the recession.

2 Chemical railcar loadings are published weekly by the Association of American Railroads, and measure the number of freight
cars loaded with chemical products in the previous week. Though it does not measure tonnage, it is still a useful and timely
measure of unit volume trends. The American Chemistry Council reports that railroad shipments account for about 23% of chemical
transportation tonnage and 20% of chemical transportation costs.

% The first two bubbles were, of course, technology stocks during 1997 - 2000 and real estate between 2003 and 2007. Financial
bubbles may be recognizable only in retrospect, and it may be too early to say whether oil prices in 2007-2008 were a classic
bubble. But the evidence speaks for itself. The rapid increase between January 2007 and July 2008 was hardly justified by global
industrial production, supply constraints, or any other macro variable that affects the price of oil. Also, as steep as the increase in
crude oil prices was, the fall was even steeper: on December 21, 2008, oil was trading at $33.87 per barrel, less than ¥4 of the
$147.27 record reached a little over four months earlier on July 11",

T~
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And then came the 4" guarter of 2008, which effectively began in mid-September with the bankruptcy of

Lehman Brothers and the $85 billion bailout of AIG by the Federal Reserve. These two events seemed to

expose all the excesses in the financial markets that had been building for years. The financial system

came very close to a fisystemico coll apskil Atheughrttey dr agg
economy had already been in recession for almost a year, economists then were seriously debating

whether a repeat of the Great Depression was at hand.

To avoid a worst case
scenario, the Federal Reserve
cut interest rates nearly to .

Trendline

zero and injected trillions of 35.000 \

dollars into the economy t0 30000 %%&#MM‘

boost liquidity, while Congress \IA\\,‘
J

passed first the Troubled 20000
Asset Relief Program
(ATARPO) and t
$787 billion stimulus plan
initiated by the new Obama

Figure 2: Chemical Railcar Loadings: March 2007 i December 2008
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balance sheets, refused to
make new loans as they hoarded cash as a reserve against future write-downs they believed were
inevitable. | n s h o r earningsdetdme drelevant as liquidity became the only meaningful metric.

The ripple effects of the turmoil in the financial markets on chemical manufacturing, as with just about

every other industry, were dramatic and immediate. In the fourth quarter of 2008, demand for chemicals

collapsed along with consumer spending, and inventory levels rose as companies could not cut
production fast enough. (Figure 4).

Figure 3: Chemical Industry Production and Capacity Utilization
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were cancelled outright, and  Figure 4: Ratio of Chemical Industry Inventories to Shipments:
the uncertainty surrounding January 2007 7 October 2009
Dowds acqui siti 135
Haas remained up until the

P \

day of closing. 1.30 l V\

In the first few months of 125 ~_
2009, there was a relentless J

parade of bad news, but the 1'ZOW\ [

seeds of recovery had been 115

planted. The stock market A\

turned around in early March
of 2009; the credit markets
began to thaw, and by
summer, GDP was growing 1.00
again. Using the chemical
industry as a bellwether for
the larger economy, incipient
signs of recovery were
beginning to take hold as early as January 2009. Weekly chemical railcar loadings, which plunged in the
last four months of 2008, stabilized in January and stayed within a relatively tight range of 24,000 to
27,000 carloads per week until mid-summer, when a discernable uptrend began to take hold (Figure 5).
Industrial production of chemical products and capacity utilization also began to make a strong comeback
beginning in January. Throughout the year, a weakening U.S. dollar supported exports, and the chemical
industry was able to take advantage of relatively strong demand in emerging markets such as China,
where many major producers had built new plants in previous years. In the fourth quarter of 2009, BASF,
Dow, RPM, A. Schulman, and PPG all reported improvements in profits as a result of cost-cutting, even
though revenues continued to be weak.

1.10

1.05

A @
& S
AR

e @®

4 QA Q Q> Q> > S o Q ") o )
S T I R o R N e I
S @@ YR @ Y

«
S
\t@* Sl

Source: Bureau of Labor Statistics

For 2010, absent any unforeseen shocks to the financial system or a relapse into a double-dip recession,
we can expect continued improvements in profitability as the benefits of cost-cutting and restructuring
undertaken in 2009 impact the bottom line. Revenues also should begin a gradual recovery as the
economic expansion spreads and deepens in all sectors of the economy. According to the American

_ ) ) _ Chemistry  Council,  global
Figure 5: Chemical Railcar Loadings: March 2007 i November 2009 . . .

chemical industry output is
40.000 projected to increase 4.6% in

Trendline

35,000 2010, offsetting a decline of

20000 1 \ Trendline that percentage in 2009,
, s %&M although this  improvement

25,000 does not return production to
20,000 ! previous levels. Growth in the
developed economies 1 North
America and Europe 1 will not
be as strong as in Asia and
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10,000

5,000 other developing regions. The
ACC projects growth of 3.4% in
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be in the emerging markets,
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with chemical production in Figure 6: Global Chemistry Production Outlook
the  Asia-Pacific  region

growing at 6.9% and Latin

America at 4.8%. China,

supported by the

government 6s heavy

investments in the materials

industries, is expected to

grow by more than 11%

(Figure 6).

Looking beyond 2010, the
prospects for the U.S.
chemical industry are less
clear, and the growth
scenario described above
depends very much on the
ultimate success of the
g o v e r nsmecent ofiscal
and monetary policy. It may
be true that the extraordinary
and unprecedented efforts of
the federal government
during late 2008 and early
2009 stabilized the financial
markets and set the stage Source: American Chemistry Council

for recovery. But it may be

too early to tell whethert hi s wi | | fi w-oun, kb@cause nvhatevee thelsloort-tgrm effects, the
ultimate economic costs of the governmentds actions ar
supply and the federal debt over the past 16 months are the largest ever in peacetime, and to think these

expansions will not have unintended, and perhaps difficult to control, side effects may be extraordinarily

naive. Federal Reserve Chairman Ben Bernanke has been glib aboutthe Fe dds | oose monetary
merely saying that, at the appropriate time, the central bank will act quickly to withdraw excess liquidity to

ward off any incipient inflation.

Chemistry Production Outlook: Selected Countries

As for the fiscal stimulus, ramping up government spending to stimulate the economy historically has

come too late in the cycle to do any good, and ends up mostly just ratcheting up the national debt and

increasing the pressure for new taxation.* Also, the effects of the fiscal stimulus may prove to be fleeting.
Spending on infrastructure and other Ahard asseto pro
short-term, but lasting, long-term growth will depend on the health of consumer markets. If consumer

demand remains weak because of a lingering debt burden, chemicals -- specialties in particular -- could

become miredinalow-gr owt h scenario for years. T hoffer @ Ceziswh f or Cl
of this dynamic: vehicle sales rose dramatically during the summer of 2009 when the program was in

effect, but fell off quickly once the program was discontinued in August.’

* Of the six fiscal stimulus packages passed in response to the six recessions between 1948 and 1982, all were enacted after the

recovery already hadb e gu n . See Alf it Aindt BMabStreetJoubhal,Déct 2, P92x ThatthéchemBaluce Bar t |
industry began to recover as early as January 2009 suggests that this recession and recovery may be following a familiar pattern.

® As further evidence that the effects of government stimulus may be temporary, consider that in November 2009, housing sales

fell by 16% as home buyers anticipated t he eddhapsincesbéen exiendedfto Aprih e h o me b u
2010.
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