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The Assumed Link Between
Ozone and the Economy

Economic Reduced economic output,
contraction also known as recession,...
‘ ...leads to less emitting activity:
Reduced - less commuting and shopping
emitting - fewer_dellverles_ by trucks, ships, trains
Activities - factories operating on reduced hours

- lower demand for electricity

‘ - etc....

e oot e ...which results in fewer precursor
: emissions and, therefore, less
concentrations ozone.

Problem: evidence suggests it doesn’t work this way in DFW.
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DFW 8-Hour Ozone Design Values
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Source: Data courtesy the Texas Commission on Environmental Quality (

). Chart created by Dwestenbarger, TCEQ Air Modeling and Data Analysis Section.
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Presenter
Presentation Notes
To review, here are the 8-hour ozone design values for the DFW area since 1991.  The general downward slope appears to have accelerated since about 2006 or 2007.  The question we will investigate is whether the 2009 design value of 86 ppb has been influenced by a reduction in economic activity due to the national recession.
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Real Gross Domestic Product of Texas & DFW

Though the national economy entered a recession
beginning in the fourth quarter of 2007, both Texas
and the DFW area continued to experience

$1,200 billion _ : i e N $1,1498 ...
economic expansion during 2007 and 2008. $1.070@
$982 [
Percentage change in real 3002 @
GDP from previous year $829 @
Texas DFW 5762 $783 .
$800 2007 7.3% 4.0% $727.. .................................................................................................
2008 6.5% 1.5% $629 9609 .
$599 ® 9
5475 5501 $524 $§4 O
34379444 3401° " o @
0o ® DFW
T i i s B L i) 5056307
$248 $255 $257 $260 $277 $291 V'S

IR R 2R 4

$ Real (inflation-adjusted) Gross Domestic Product is published by the Bureau of Economic Analysis (U.S. Dept. of Commerce).
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Source: Data courtesy the Bureau of Economic Analysis, U.S. Department of Commerce ( ). Chart created by Dwestenbarger, TCEQ Air Modeling and Data Analysis Section.
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Presenter
Presentation Notes
Gross Domestic Product for both Texas and the DFW region are computed and published by the Bureau of Economic Analysis of the U.S. Department of Commerce.  The lag time in publishing the numbers means only values through 2008 are available.  However, we can see that the GDPs of both Texas and the DFW region increased in both 2007 and 2008.  The two years of interest are shaded.  From the table, we can see that though the DFW economy was growing a bit slower than the state as a whole, it still increased both years:  4.0% in 2007 and 1.5% in 2008.

http://www.bea.gov/regional/gsp�

Real GDP of DFW -- Selected Sectors
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Looking at individual sectors associated
with emitting activities reveals patterns
that might be due to the recession.

Percentage change in real GDP from previous year

cons manu whole
DFW truc factur sale retail
area tion ing trade trade
industry code

11 12 34 35

2002 3.0% -1.5% na 0.6% 2.2%
2003 0.5% -0.6% na -0.2% 1.0%
2004 4.6% -0.4% na -0.9% -0.3%
2005 3.2% 1.2% na 1.9% 11.5%

2006 4.8% -5.8% 12.3% 2.0% 2.9%
2007 4.0%  -9.5% 6.9% 1.8% 2.6%
2008 1.5% -0.8% -4.0% -2.5% 0.3%
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2001, and was steady in 2008.

Construction has been slowly falling since at least

$10

These trends suggest a slight slowing of economic
activity in 2008, but probably not as early as 2007.

Source: Data courtesy the Bureau of Economic Analysis, U.S. Department of Commerce (

$0

manufacturing
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Manufacturing grew $51.4
] In 2007 but began ....................................... / ............... $493
declining in 2008. /$48'1
$42.8

. Wholesale and ..............................................................................

retail trade (proxies
for overall activity,

such as driving) wholesale

1 were mosﬂy flat., e
Both have changed trade
little since 2001. industry code = 34

$21:6 -$21-8-$21.7 $21.5 $219 $577 $21.7 $21.7

........................................................................... $20-5

$17.9-$18:3 $185°%184 ratail trade
industry code = 35
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). Chart created by Dwestenbarger, TCEQ Air Modeling and Data Analysis Section.
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DFW Business Cycle Index

BCI DFW monthly peak = 206.8

Index .
octisso-100 | Monthly and annual Business Cycle

Indexes (BCI), incorporating
200 employment, wages and GDP, are | 103 ] s - AV
more current gauges of economic DFW 18
activity. Annual BCls for Texas and
DFW peaked in 2007. Monthly

indexes peaked in early 2008.
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Note:
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Monthly and annual BCls are published by the Federal Reserve Bank of Dallas and are available through June 2010.
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Source: Data courtesy Federal Reserve Bank of Dallas, dallasfed.org/data/data/metro9.tab.htm. BCI is defined at dallasfed.org/data/basics/definitions.html#coincident. Chart created by DWestenbarger, TCEQ Air Modeling and Data Analysis Section.
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DFW Employment
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Employment is a strong indicator of economic activity.

While some sectors of the DFW economy were starting
to slow by 2008, total employment continued to increase

in 2007 and 2008 (the most recent data available). 4.2
4.1
4 ’3.9
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Source: Data courtesy the Bureau of Economic Analysis, U.S. Department of Commerce ( ). Chart created by Dwestenbarger, TCEQ Air Modeling and Data Analysis Section.
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DFW Employment by Sector

Most sectors increased employment in 2007 and 2008.
Only Manufacturing shed employees in either 2007 or 2008. Services was the big gainer in
both years. Though a smaller sector, Mining (oil&gas) grew 11.4% in 2007 and 21.7% in 2008.

% change from
previous year

ir7 Government, incl. military X thousand employees added/lostifrom previoys year
26
6.1 Finance, insurance, real estate
0.0 Retail trade
3.0 Wholesale trade
2 Transportation, public utilities
-0.6 Manufacturing
4.8 Construction 2 OO 7
114 Mining
3.2 Government, incl. military
3.5 Services 59.0
6.2 Finance, insurance, real estate
0.8 Retail trade
1.4 Wholesale trade
2.1 Transportation, public utilities :
23 Manufacturing 74- 2008
2.2 Construction -60
21.7 Mining m
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Source: Data courtesy the Texas Commission on Environmental Quality (www.iceq.state.tx.us). Chart created by Dwestenbarger, TCEQ Air Modeling and Data Analysis Section.
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Ozone and the Economy in DFW

By the earlier assumption, we expect reduced economic activity to reduce ozone.
However, in DFW, as economic growth in 2007 slowed mid-way into 2008, then
turned to recession in 2009, 4™ high ozone concentrations (the ones that
determine the design value) increased in 2008 and 20009.

ECONOMY

Percentage change from previous year

OZONE
4t high daily peak 8-hour average

92ppb ........................................................................................................................

91
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88 ..............................................................................................................................
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85",
84 84/ ........................... '#i ..........................
We expect 2009 4 high
ozone to be lower
80 | | | | | 1

2007 2008 2009

2007
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Source: Data courtesy Bureau of Economic Analysis, U.S. Dept. of Commerce (
Dallasfed.org/data/basics/definitions.html#coincident. Chart created by DWestenbarger, TCEQ Air Modeling and Data Analysis Section.
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Ozone and the Economy in DFW

Until about 1995, ozone & the DFW area economy
exhibited the expected upward sloping relationship: as
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Source: Data courtesy Bureau of Economic Analysis, U.S. Dept. of Commerce ( ). Federal Reserve Bank of Dallas, (dallasfed.org/data/data/metro9.tab.htm). BCI is defined at
Dallasfed.org/data/basics/definitions.html#coincident. Chart created by DWestenbarger, TCEQ Air Modeling and Data Analysis Section.
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Ozone 4™ Highs and the Business Cycle Index

DFW ozone is highly variable year-to-year, though long-term it's declining.
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Source: Data courtesy Bureau of Economic Analysis, U.S. Dept. of Commerce ( ). Federal Reserve Bank of Dallas, (dallasfed.org/data/data/metro9.tab.htm). BCI is defined at
Dallasfed.org/data/basics/definitions.html#coincident. Chart created by DWestenbarger, TCEQ Air Modeling and Data Analysis Section.
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Conclusions

® The DFW economy overall was expanding in 2007 and 2008,
though some sectors were slowing during 2008.

® The recession became evident in DFW only by mid-2008 and
20009.

® Evidence suggests that ozone concentrations in the DFW area
are not determined by the level of economic activity.

® In the past two decades, as the local economy has expanded,

ozone design values and 4™ highest concentrations have
declined.
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Presenter
Presentation Notes
If ozone and the economy are positively related, we would expect to see higher ozone in 2007 and lower in 2009.  However, the three 4th highs making up the 2009 ozone design value were actually lower in 2007 (84 ppb) and 2008 (85 ppb), when the economy was expanding, than in 2009 (90/91 ppb) during the recession. 
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