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A tropical depression formed over the southeastern Bahamas on August 23", 2005, moved toward the Gulf of
Mexico, and strengthened to Category 5 on the Saffir-Simpson Hurricane Scale over the central Gulf of Mexico
(NCDC, 2005). When Hurricane Katrina made landfall on the Louisiana coast with Category 3 intensity on August
29™ 2005, 130mph of sustained winds breached the levees of New Orleans, and caused substantial inundation. A
flood following the storm, devastated the Crescent City, and the disaster was recorded as the costliest natural
disaster ever in U.S. history, resulting in a 80 percent flood in the City of New Orleans and over 1,800 casualties

(Louisiana Geographic Information Center, 2005).

The repercussions of Hurricane Katrina (and Hurricane Rita that happened soon after) continue until today and
beyond into the future. However, most of the efforts now are focusing on housing provision, social reconstruction

1



and community development. Of course, these have an economic impact, but this paper focuses on the economic
Impacts, primarily business interruption impacts, soon after the disaster.

Prior to Hurricane Katrina, the three costliest natural disasters in terms of dollar magnitude of damages
recorded in the United States were the drought in 1988 with estimated losses of over $39 billion, Hurricane Andrew
in 1992 which cost $30 billion, and the Northridge Earthquake in 1994 which resulted in over $44 billion (National
Research Council, 1999). 9/11, a manmade disaster, was of similar magnitude

Covering the first year after the disaster, several studies on its economic impacts were completed. However,
most of this research was from governmental reports mainly focusing on the direct losses or on speculations about
future impacts on the area. Louisiana received federal reimbursements for losses of about $105 billion (Kent, 2006).
Nordhaus (2006) based an analysis on the economic impacts from U.S. hurricanes since 1950, and came up with an
estimate of $81 billion for Hurricane Katrina.

However, the total (direct, indirect and induced) economic losses were higher than these estimates, in part
because of the interdependence between economic sectoral activity and household consumption. Park et al. (2006a)
estimated the direct and indirect economic losses because of the inoperability of the Port of New Orleans in the
seven months after the hurricane as $62.1 billion. Of course, the sectors that rely heavily on waterborne commerce
were more severely affected, although all major economic sectors were negatively impacted during the storm and
recovery period.

It is useful to examine other economic losses in the region. Several oil and gas refineries were shut down for
more than a week. 115 offshore oil platforms were missing, sunk, or went adrift (MMS, 2006). One-half of 1.3
million evacuees from the New Orleans metropolitan area were not able to return in the first month after the storm,
and many key workers were away for much longer (Katz et al, 2006).



It is useful to analyze other industries beyond port activity to address the impacts of other economic losses. The
Energy Information Administration (EIA, 2006a) released a report analyzing historical impacts of tropical cyclones
on Gulf of Mexico crude oil and natural gas production over the period 1960 through 2005, and refinery operations
over the past 20 years. The analysis showed that tropical storms and hurricanes in the Gulf area typically cause
seasonal disruption of shut-in production of 1.4 percent for crude oil and 1.3 percent for natural gas compared to
normal annual production from wells on the Outer Continental Shelf (OCS). However, these averages are skewed
upwards by the 19 percent of oil production and 18 percent of natural gas production that was shut in during 2005.
Also, the Government Accountability Office (GAQO, 2006) released a report addressing the factors causing natural
gas price increases, influences on consumers according to the higher prices, and the adequacy of roles of federal
government agencies played in ensuring natural gas prices competitive. In September 2005, natural gas spot prices
increased to over $15 per million BTUs, which is roughly twice as high as the average price in July of that year.
The skyrocketed price resulted from a substantial portion of domestic supply disruption and excessive demand
because of colder weather than expected (ibid). In research of economic losses because of the employment changes,
a report of Bureau of Labor Statistics (BLS, 2006), presented the impacts of Katrina on employment in the Gulf
coast area by examining over-the-year changes. Employment in the most severely affected parish in Louisiana was
down by nearly 40 percent in September 2005 comparing to a year before. Colgan and Adkins (2006) discussed the
proportion of employment and wages of the affected industries defining them as “ocean industries.” Including oil
and gas exploration as well as marine transportation and related goods and services, the ocean economy of the
region encompassing Florida, Alabama, Mississippi, Louisiana, and Texas employed 291,830 people in wage and
salary jobs paying nearly $7.7 billion for the wages in 2004.



Figure 1. Paths of Hurricanes Katrina and Rita Relative to Oil and Gas Production Platforms on the U.S. Coast of
the Gulf of Mexico
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Source: Government Accountability Office, 2006

Figure 1 shows the severe impacts of two Hurricanes (Katrina and Rita) on oil and gas production platforms on
the coast of the Gulf of Mexico, where the inoperability of gas and oil industries severely affected the U.S. national
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market because crude oil production as well as petroleum products in the area accounted for nearly three-fifths of
the total U.S. output in this sector in 2004 (EIA, 2006b).

Not surprisingly, the Gulf of Mexico offshore installations have a significant place in the U.S. oil and gas
industries such that the domestic gasoline price escalated significantly right after the two storms. Figure 2 indicates
the fact that the effects of the Hurricanes were not confined to the area. The total volume of production for the
entire U.S. shows an abrupt drop in September 2005. The flow parallels the Gulf Coast flow while the rest of the
U.S. shows a relatively steady trend. In other words, the rapid decrease in petroleum production of the U.S. from
September 2005 mainly resulted from reduced production in the Gulf coast.



Figure 2. Petroleum Production Pre- and Post-Katrina and Rita
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Crude oil industries in the Gulf region are closely related to port activity. The analysis conducted by Park et al.
(2006a) addressed disruptions of port activity, including oil industries. This study, however, focuses on the oil-

refinery industries of the Gulf of Mexico by subtracting foreign and domestic exports from the total output of oil
refineries.


http://tonto.eia.doe.gov/dnav/pet/pet_pnp_wiup_dcu_r30_w.htm

The Gulf of Mexico region is defined as PADD IIl (Texas Inland, Texas Gulf Coast, Louisiana Gulf Coast,
North Louisiana-Arkansas, and New Mexico) shown in Figure 3. This requires spatial aggregation by modifying
our National Interstate Economic Output Model (NIEMO), to 47 regions from the original 52 (including the rest-of-
the -world) regions. The next section illustrates our approach to estimating direct impacts required as input data for
the 47-region NIEMO, and applying what we call the Flexible National Interstate Economic Model (FIexNIEMO).



Figure 3. Petroleum Administration for Defense District Maps
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Source: Energy Information Administration, District Description and Maps, 2006.

Input-output models have been applied to the problem of economic impact estimation for many years. In recent
years, our group has developed and applied I-O models that include substantial spatial disaggregation. Most
decision makers are interested in local effects and our models can estimate these. Our National Interstate
Economic Model (NIEMO) is a multi-regional input-output model for the 50 states and the District of Columbia.
Both models provide results for 47 industrial sectors (labeled the USC Sectors). NIEMO has a supply-side as well
as a demand-side capability. In applications to hypothetical or actual port closures, for example, the loss of exports
is best modeled via the demand-side NIEMO whereas the loss of imports is modeled via the supply-side NIEMO.



This type of model is most useful for short-term impact analysis because buyers and sellers can be expected to
eventually make substitutions in light of the price changes that follow longer-term major disruptions. Omitting
these effects is a well-known limitation of the I-O approach. Here, we describe how to use post-event information
on concurrent demand and value-added changes to identify the technological (production function) changes that
occur after a major disruption. We compare these results to the estimates from the baseline NIEMO to show the
detailed impacts of substitutions and adaptations.

As seen in Table 1, Louisiana experienced an economic decline, (by 1.5 percent) in the years 2004 to 2005.
According to BEA’s data, except for Louisiana and Alaska, all the other states grew in terms of Gross State
Product. Also, the mining sector including oil and gas production was the most negatively impacted component of
Gross Domestic Product.



Table 1. Contributions to Percent Change in Real GSP, 2004-2005

State and reaion us Southeast | ouisiana
Aariculture. forestrv. fishina. and -0.05 -0.01 -0.05
Minina -0.04 -0.12 -1.66

Utilities 0.01 0.00 -0.07
Construction 0.13 0.27 -0.07

Durable aoods manufacturing 0.40 0.37 -0.04
Non-durable aoods 0.08 0.08 0.48
Wholesale trade 0.07 0.13 -0.04

Retail trade 0.20 0.32 0.03
Transportation and ware-housina 0.11 0.11 0.02
Information 0.34 0.40 0.14

Finance and insurance 0.54 0.54 0.22

Real estate, rental, and leasina 0.32 0.67 -0.41
Professional and technical 0.48 0.47 -0.13
Manaaoement of companies 0.01 0.04 0.05
Administrative and waste 0.21 0.32 0.19
Educational services 0.01 0.01 -0.02
Health care and social assistance 0.33 0.34 -0.08
Arts, entertainment, and 0.02 0.03 -0.05
Accommodations and food 0.13 0.17 0.00
Other services 0.06 0.06 -0.06
Government 0.18 0.41 0.07

Total 3.60 4.60 -1.50

1.Source: U.S. Bureau of Economic Analysis
2.Real GSP is adjusted based on 2000 dollars

3.The Southeast region includes Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, North Carolina,
South Carolina, Tennessee, Virginia and West Virginia.
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Methodologies

The Holt-Winters time-series approach was used to estimate normal economic trends, if the Hurricanes had not
occurred. These estimates provided the direct impacts necessary for input data into the demand-side National
Interstate  Economic Model (NIEMO). We then used the Flexible National Interstate Economic Model
(FlexNIEMO) to construct month-to-month supply-side versions of NIEMO.

The Holt-Winters approach to estimating the normal economic status using times-series methodology is
described in several recent articles (Park et al., 2006a; Park et al. 2006b; Richardson et al., 2007; Gordon et al.,
2007). The approach allows the estimated coefficients to change gradually over time, based on data for previous
periods and exponentially declining weights. Based on the estimated coefficients, the forecast oil-refinery industry
values are obtained at the end of 2005 (August to December) and for first three quarters of 2006. Direct impacts are
calculated from the difference between the actual and predicted production of oil-refinery activities.

Second, FIexNIEMO was used to construct monthly versions of the supply-side NIEMO. The approach

developed by Park et al. (2007b) allows the fixed coefficients in the input-output world to be continuously
modified, reflecting previous economic events and interindustry substitutions. Because oil-refinery products are
Important to supporting the economy in the Gulf of Mexico and U.S., the supply-side NIEMO approach is helpful.
One problem is how to adjust the supply-side model to reflect demand-side adjustments during the recovery period.
The analysis combines the demand-driven NIEMO described in Park et al. (2007a) with the supply-side NIEMO in
Park (2006). This solution overcomes some of the major shortcomings inherent in the 1-O model. The model
aggregated 52 regions to 47 regions, because the Gulf of Mexico corresponds to six states, and treated the Gulf of
Mexico as one region. Therefore, the newly defined NIEMO has (47x47)x(47x47) different coefficients for each
month (August 2005 to September 2006) after Hurricane Katrina for 47 regions and 47 sectors.

Results

Figure 4 shows the 13 months of forecasts using the Holt-Winters method, which is adjusted monthly. The R-
Square is 87 percent and Theil’s U statistic which summarizes the forecasting accuracy show 0.071. Because the U

11



statistic is close to 0 and the U of no predictive power is 1 (Theil, 1966; Maddala, 1977: 344-345), the forecasts are
statistically acceptable.

Table 2 compares the results from an application of NIEMO and an application of FlexNIEMO. The differences
are dramatic. The original model estimates an overall multiplier of 1.83 while the new results indicate a much
smaller multiplier, 1.07. About one half of the adjustments occurred in the five states of the Gulf region and the rest
were distributed over the rest of the country. The relative impacts on the states (rankings), however, changed little.
The results in Table 3 underlie those of Table 2 and show the month-to-month output changes by State. Table 4
reports total output effects for the key sector (Sector 10), oil and gas refineries

Impact modeling using widely available input-output approaches routinely includes the caveat about the
fixed technologies assumption and how that overstates the estimated results. We have adapted a new and
operational multiregional input-output model of the U.S. NIEMO, to analyze substitutions and have considered
their scale and scope for the case of oil and gas refinery losses in the Gulf of Mexico following Hurricanes Katrina
and Rita in late 2005. The results suggest that a detailed study of substitutability is useful because overstated
impacts from the application of conventional 10 are substantial. NIEMO generates millions of multipliers that
remain to be explored at the individual sector level, by month, sector and region. This is in the tradition of input-
output structural decomposition analysis (see Rose and Casler, 1996).

Recent Developments

Prior to the Gulf oil spill of April 2010, New Orleans was finally beginning to recover. This paper does not deal
with the most recent events, but this New York Times quotation (May 7, 2010) offers a good summary: “Since the
Saints won the Super Bow! upon the backdrop of Mardi Gras, followed by the landslide election of a popular new
mayor, Mitchell J. Landrieu, New Orleans had been, by all accounts, getting its groove back. Five years removed
from Hurricane Katrina, the tangible signs of a real recovery are everywhere: in rebuilt homes and refurbished
parks, in old restaurants come back to life and in new businesses thriving.” The consequences of the oil spill are
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still unclear, especially in terms of its impact on seafood and tourism. Only 20 percent of the seafood Americans eat
Is domestic, but most of it comes from either Alaska or Louisiana. The shrimp industry alone, which produced 90
million pounds in 2008, brings in $1.3 billion a year.

Other Issues

Although this paper primarily focuses on the short-term (typically 2005-2006) economic impacts of the
hurricanes, especially as they affected the dominant industry of oil refining, there are some other policy issues that
merit attention, even if briefly.

One important item is the reconstruction of the levees in New Orleans by the US Army Corps of Engineers.
Presumably because of budget constraints, they are rebuilding only to Category 3 hurricane standards. This makes
little sense because a Category 5 hurricane is possible, even likely at some time. A related problem is the lack of
back-up electricity generators for the pumping stations. The failure of these was a primary factor in the severity of
the flooding.

Yet another problem is the defects in the insurance system (Kunreuther and Michel-Kerjan, 2008). The scale
of Hurricane Katrina made the defects in catastrophe insurance obvious. There needs to be a major shift to risk-
based premiums, an incentives scheme to encourage firms and households to invest in mitigation measures, and to
deal with equity issues via some kind of subsidy program but not by subsidizing insurance premiums.

The housing issue which has still not been resolved is critical because it has affected the lives of so many
people. More than 200,000 structures were damaged, most of them because of severe flooding resulting from the
levees. Of these structures, well more than one-half were housing units, about evenly split between owner-occupied
rental housing (approximately 67,000 of each). According to the US Department of Housing and Urban
Development (HUD), 71.5 percent of the occupied units in Orleans Parish (the city) were damaged and 41.9
percent were severely damaged or destroyed. In the five most impacted counties 305,000 units were damaged, i.e.
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65.1 percent of the occupied housing stock, and 22 percent were severely damaged or destroyed. In New Orleans
itself only 3 high-lying neighborhoods out of 14 avoided severe damage to rental housing and not a single
neighborhood (Bostic and Molaison, 2008).

Housing damage was the primary factor explaining the population loss of the City of New Orleans from
458,000 prior to Katrina to a post-Katrina low of 137,000 four months later. After that, it began to recover but
slowly and still remains below its peak. The population loss was not confined to the city alone. Population declined
in other parishes outside the city, in one case — St. Bernard Parish — even more than in New Orleans itself (by 80
percent in the first six months compared with 60 percent in New Orleans itself; Bostic and Molaison, 2008).

Not surprisingly, the situation stimulated a surge in repair, reconstruction and new construction and an
inundation of workers, many of them Latino. The associated demand of non-resident workers for rental
accommodation made the housing problem even worse.

As for tourism (the second most important sector), Mardi Gras made a partial recovery in 2006. Some of the
parades were cancelled (six fewer parades in Orleans Parish, with an average of three fewer loats on each parade)
and hotel occupancy rates were about 25 percent below the festival rates in 2005 (Deloughery, 2008). In March
2006, hotel and restaurant employment was about 70 percent of the pre-Katrina level. Nevertheless, the comeback
was quite surprising. The explanation was that the high-lying French Quarter escaped serious flood damage,
although some hotels and restaurants were damaged by wind and activities were impeded in the short run by power
outages and other inconveniences. Attendance in the last weekend of the 2006 Mardi Gras was 70 percent of the
2005 level (about 700,000). In 2007, it was about 100,000 more. By 2010, however, all three major festivals (Mardi
Gras, the Essence and Jazz Festivals) achieved record attendances. As suggested above, it is unclear whether these
performances will be repeated in 2011 because the short-term future of seafood production (that plays such an
important role in New Orleans tourism) is in doubt as a result of the new disaster, the Gulf oil spill of April 2010.

Conclusions
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This paper’s primary focus has been the economic impacts of Hurricane Katrina (and, to a lesser extent, Rita)
in the first year aftermath. From then on, the emphasis was on social and economic reconstruction and recovery. Of
course, these had economic impacts. A common argument in both natural and manmade disaster discussions is that
such disasters are over time a “wash” because the positive subsequent recovery impacts more or less balance out the
negative initial disaster impacts. However, the problem with this approach is that it neglects the opportunity costs of
the resources used in the recovery efforts. The implication is that including recovery activities among the favorable
economic impacts associated with a disaster is misleading, if not downright wrong.

The analysis here has concentrated on the total business interruption impacts of the hurricanes on the
dominant sector (oil refining) by using a multiregional input-output model (NIEMO). These amounted to $8.28
billion in the first year after the hurricanes; even in September 2006 actual output remained below estimated output
from a forecasting model. Using the other variant of the model (FlexNIEMO) which allows for input substitutions
in response to changes in relative prices, the total impacts fall to $4.85 billion. As for the State-by-State impacts,
not surprisingly, most occurred in the Gulf States — more than 92 percent. Similarly, because oil refining has few
interrelationships with other sectors, almost all the sectoral impacts (98.04 percent) are restricted to the oil sector.
The primary policy implication from the analysis is that the business interruption costs from the hurricanes (and
from the more recent Gulf oil spill) provide an upper threshold on how much policymakers might pay to prevent
and/or mitigate similar events .
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Figure 4. Changes of actual and estimated oil-refinery values: PADD 3 (Gulf of Mexico).
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Source: Authors recalculated and estimated, based on Refiner Petroleum Product Prices by Sales Type
(http://tonto.eia.doe.gov/dnav/pet/pet_pri_refoth_dcu_R30_m.htm) Weekly Petroleum Production by Product
http://tonto.eia.doe.gov/dnav/pet/pet_pnp_wiup_dcu_r30_w.htm
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FlexNIEMO NIEMO

State Total Impacts Percentage Order Total Impacts Percentage Order
AK -0.21 0.00% 45 -1.66 0.02% 44
AZ -4.04 0.08% 16 -33.82 0.41% 17
CA -28.81 0.59% 2 -324.30 3.90% 2
Cco -2.67 0.06% 20 -25.60 0.31% 20
CT -0.74 0.02% 34 -5.69 0.07% 34
DE -0.24 0.01% 44 -1.82 0.02% 41
DC -0.40 0.01% 38 -2.43 0.03% 38
FL -16.85 0.35% 3 -177.72 2.14%

GA -11.78 0.24% 6 -124.39 1.50%
HI -0.45 0.01% 36 -3.21 0.04% 36
ID -0.27 0.01% 40 -1.85 0.02% 40
IL -4.22 0.09% 15 -40.81 0.49% 15
IN -1.59 0.03% 27 -14.09 0.17% 27
IA -5.49 0.11% 13 -47.84 0.58% 14
KS -0.83 0.02% 33 -6.73 0.08% 33
KY -3.59 0.07% 17 -35.39 0.43% 16
ME -0.42 0.01% 37 -2.72 0.03% 37
MD -0.96 0.02% 32 -7.90 0.09% 32
MA -7.29 0.15% 8 -69.09 0.83% 8
Ml -1.99 0.04% 24 -17.98 0.22% 25
MN -6.30 0.13% 1 -66.62 0.80% 10
MO -1.99 0.04% 25 -18.62 0.22% 23
MT -0.25 0.01% 43 -1.80 0.02% 42
NE -2.25 0.05% 22 -18.79 0.23% 22
NV -1.53 0.03% 28 -11.91 0.14% 28
NH -0.47 0.01% 35 -3.28 0.04% 35
NJ -8.50 0.18% 7 -90.06 1.08% 7
NY -5.46 0.11% 14 -51.62 0.62% 13
NC 721 0.15% 9 -68.36 0.82% 9
ND -0.26 0.01% 42 -1.50 0.02% 45
OH -3.35 0.07% 19 -31.73 0.38% 18
oK -1.85 0.04% 26 -18.10 0.22% 24
OR -2.51 0.05% 21 -21.84 0.26% 21
PA -12.00 0.25% 5 -127.88 1.54% 5
RI -0.33 0.01% 39 -2.18 0.03% 39
sc -3.38 0.07% 18 -31.57 0.38% 19
SD -0.27 0.01% 41 -1.76 0.02% 43
TN -6.42 0.13% 10 -62.98 0.76% 11
uT -1.99 0.04% 23 -17.51 0.21% 26
VM -0.14 0.00% 47 -0.80 0.01% 47
VA -1.34 0.03% 29 -10.85 0.13% 30
WA -1.28 0.03% 30 -10.87 0.13% 29
wv -1.07 0.02% 31 -9.21 0.11% 31
wi -5.67 0.12% 12 -57.48 0.69% 12
wyY -0.16 0.00% 46 -1.01 0.01% 46
Gulf_MX -4,668.06 96.26% 1 -6,506.51 78.22% 1
US Total -4,836.91 99.75% -8,189.89 98.46%
Rest of World -12.30 0.25% 4 -128.40 1.54% 4
World Total -4,849.21 100.00% -8,318.29 100.00%
Direct Impact on
Gulf_MX -4,543.47 - - -4,543.47 - -

Table 2. Total Impacts of Oil-Refinery Losses from Hurricanes Katrina and Rita
18



Table 3. Monthly Changes of Total Impacts of Oil-Refinery Losses from
Hurricanes Katrina and Rita

FlexNIEMO
Oil-Refinery Losses: Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun. Jul. 2006 Aug. Sep. sum
($M./2000Barrel) 2005 2005 2005 2005 2006 2006 2006 2006 2006 2006 © 2006 2006
State Total Total Total Total Total Total ~ Total  Total  Total  Total  Total  Total  Total Total
Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts
AK 0.01 -0.04 -0.04 -0.01 0.00 -0.01 -0.03 -0.01 0.00 -0.01 -0.01 -0.04 -0.03 -0.21
AZ 0.21 -0.82 -0.79 -0.21 0.05 -0.13 -0.52 -0.25 0.04 -0.14 -0.25 -0.64 -0.58 -4.04
CA 0.54 -1.24 -4.75 -1.27 042 -1.02 -4.88 -210 041 -1.26 -2.40 -5.69 -5.58 -28.81
o 0.11 -0.34 -0.45 -0.14 0.04 -0.10 -0.40 -0.19 0.03 -0.11 -0.19 -0.49 -0.44 -2.67
cT 0.06 -0.16 -0.15 -0.04 001 -0.03 -0.10 -0.05 0.01 -0.03 -0.05 -0.12 011 -0.74
DE 0.04 -0.06 -0.06 -0.02 0.00 -0.01 -0.03 -0.02 0.00 -0.01 -0.01 -0.04 -0.03 -0.24
DC 0.00 -0.10 -0.08 -0.02 0.00 -0.01 -0.05 -0.02 0.00 -0.01 -0.02 -0.05 -0.04 -0.40
FL 0.99 217 -2.87 -0.78 0.22 -0.58 -2.56 117 0.22 -0.70 -1.28 -3.16 -3.00 -16.85
GA 0.86 -1.33 -2.16 -0.55 017 041 -1.88 -0.83 0.16 -0.50 -0.93 -2.23 -2.16 -11.78
HI 0.01 -0.09 -0.08 -0.03 001 -0.02 -0.05 -0.03 0.00 -0.02 -0.02 -0.07 -0.06 -0.45
D 0.02 -0.05 -0.07 -0.02 0.00 001 -0.04 -0.02 0.00 -0.01 -0.02 -0.04 -0.04 -0.27
IL 0.16 -0.43 0.71 -0.21 0.06 -0.15 -0.68 -0.30 0.06 017 -0.32 -0.78 -0.74 4.22
IN 0.10 -0.22 -0.30 -0.08 0.02 -0.06 -0.25 011 0.02 -0.06 -0.12 -0.28 -0.27 -1.59
1A 0.54 -1.14 -1.16 -0.26 007 017 -0.78 -0.34 0.06 -0.20 -0.37 -0.89 -0.86 -5.49
Ks 0.08 -0.15 -0.18 -0.04 001 -0.03 -0.12 -0.05 0.01 -0.03 -0.06 -0.13 -0.13 -0.83
KY 0.11 -0.34 -0.62 -0.17 0.05 -0.13 -0.58 -0.25 0.05 -0.15 -0.28 -0.65 -0.63 -3.59
ME 0.03 012 -0.09 -0.03 0.00 -0.01 -0.05 -0.02 0.00 -0.01 -0.02 -0.06 -0.05 -0.42
MD 0.08 -0.18 -0.19 -0.06 001 -0.04 -0.14 -0.07 0.01 -0.04 -0.06 -0.16 -0.15 -0.96
MA 0.42 -1.07 -1.38 -0.37 010 0.25 -1.06 -0.49 0.09 -0.29 -051 -1.28 -1.19 -1.29
MI 0.14 0.29 -0.37 -0.10 0.03 0.07 -0.31 013 0.03 -0.08 -0.15 -0.35 -0.34 -1.99
MN 0.84 0.74 -1.26 -0.32 010 023 -1.09 -0.46 0.09 0.27 -0.52 -1.22 121 -6.30
MO 0.12 -0.26 -0.36 -0.10 0.03 -0.07 -0.32 -0.14 0.03 -0.08 -0.15 -0.36 -0.34 -1.99
MT 0.03 -0.05 -0.07 -0.01 0.00 -0.01 -0.04 -0.01 0.00 -0.01 -0.02 -0.04 -0.04 -0.25
NE 0.21 -0.49 -0.45 -0.11 003 -0.07 -0.32 -0.14 0.03 -0.08 -0.15 -0.37 -0.35 -2.25
NV 0.10 -0.33 -0.33 -0.08 0.02 -0.05 -0.19 -0.09 0.02 -0.05 -0.09 -0.24 -0.21 -1.53
NH 0.04 -0.12 -0.10 -0.03 001 -0.02 -0.06 -0.03 0.00 -0.02 -0.03 -0.07 -0.06 -0.47
NJ 0.62 -0.85 -1.54 -0.42 012 -0.31 -1.39 -0.62 0.12 -0.37 -0.67 -1.63 -1.56 -8.50
NY 0.16 -0.64 -0.88 -0.28 0.08 -0.20 -0.84 -0.39 0.07 -0.22 -0.40 -0.99 -0.93 -5.46
NC 0.30 -0.92 -1.28 -0.35 010 -0.25 -111 -0.49 0.09 -0.29 -0.53 -1.28 123 721
ND 0.05 011 -0.06 -0.01 0.00 -0.01 -0.03 -0.01 0.00 -0.01 -0.01 -0.03 -0.03 -0.26
OH 0.13 037 -0.58 -0.16 0.05 012 -0.54 023 0.04 -0.13 -0.26 -0.60 -0.59 -3.35
0K 0.06 017 -0.32 -0.09 0.03 0.07 -0.30 013 0.02 -0.08 -0.14 -0.34 033 -1.85
OR 0.24 051 -0.54 -0.12 0.03 -0.08 -0.36 -0.16 0.03 -0.09 017 -0.41 -0.39 -2.51
PA 0.31 -0.90 -1.96 -0.56 017 042 -1.96 -0.86 0.17 -0.51 -0.96 -2.30 222 -12.00
RI 0.02 -0.08 -0.06 -0.02 0.00 001 -0.04 -0.02 0.00 -0.01 -0.02 -0.05 -0.04 -0.33
SC 051 -0.74 -0.70 -0.16 0.05 011 -0.50 -0.22 0.04 -0.13 -0.24 -0.59 -0.56 -3.38
SD 0.08 -0.12 -0.07 -0.02 0.00 -0.01 -0.03 -0.02 0.00 -0.01 -0.02 -0.04 -0.03 -0.27
™ 0.46 -0.86 -1.19 -0.32 0.09 -0.22 -1.00 -0.44 0.08 -0.26 -0.48 -1.16 -112 -6.42
uT 0.06 -0.22 -0.37 -0.10 0.03 -0.07 -0.31 -0.14 0.03 -0.08 -0.14 -0.35 -0.33 -1.99
M 0.02 -0.04 -0.03 -0.01 0.00 0.00 -0.02 -0.01 0.00 0.00 -0.01 -0.02 -0.02 -0.14
VA 0.10 -0.24 -0.27 -0.07 0.02 -0.05 -0.20 -0.09 0.02 -0.05 -0.09 -0.22 -0.21 -1.34
WA 0.07 -0.16 -0.27 -0.07 0.02 -0.04 -0.20 -0.08 0.02 -0.05 -0.09 -0.22 021 -1.28
wv -0.03 013 -0.18 -0.05 001 -0.03 -0.16 0.07 0.01 -0.04 -0.07 -0.17 017 -1.07
wi 0.66 081 -1.04 -0.28 0.08 0.20 -0.94 041 0.08 -0.24 -0.45 -1.08 -1.04 -5.67
WY 0.02 -0.04 -0.04 -0.01 0.00 001 -0.02 0,01 0.00 -0.01 -0.01 -0.02 -0.02 -0.16
Gulf_MX 12211 62506 78412 28218 57.84 22822 55689 -335.05 4491 21425 -260.02 87747 -129.66  -4,668.06
US Total 13181 64527 -Bl457  -290.35 60.21 23407 58336 -346.74 4713 2117 27283 90838 -759.31  -4,83691
Rest of World 0.32 -1.69 -1.41 -0.75 012 -0.55 -1.43 -110 0.12 -0.65 -0.71 -2.92 -1.65 -12.30
World Total 13213 64696  -81598  -291.10 6034 23462 58479 -347.84 4725 22183 27354 01130 -760.96  -4,849.21
Direct Impact on
Gulf_MX 12042 61637 76752 -276.62 5620  -22400 53658  -325.40 4315 -20861 24979 85132  -707.04 454347
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Table 4. Monthly Changes of Total Impacts in the Oil Refinery Sector by State
from Hurricanes Katrina and Rita

FlexNIEMO
Oil-Refinery Losses: Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun. Jul. 2006 Aug. Sep. Sum
($M./1000Barrel) 2005 2005 2005 2005 2006 2006 2006 2006 2006 2006 " 2006 2006

State Total ~ Total  Total  Total  Total  Total  Total  Total Total Total Total Total  Total Total
Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts
AK 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 -0.01 0.00 0.00 -0.01 -0.02 -0.01 -0.07
AZ 0.05 0.24 -0.28 -0.08 0.02 -0.05 -0.23 -0.11 0.02 -0.06 0.11 -0.28 -0.26 -161
CA 0.39 -0.63 -3.21 -0.84 0.28 -0.69 -3.26 -1.42 0.28 -0.86 -161 -3.86 375 -19.19
o 0.02 -0.10 -0.19 -0.06 0.02 -0.05 -0.20 -0.09 0.02 -0.06 -0.10 -0.25 0.22 -1.25
cT 0.01 -0.01 -0.02 -0.01 0.00 0.00 -0.02 -0.01 0.00 0.00 -0.01 -0.02 -0.02 -0.12
DE 0.02 -0.01 -0.02 0.00 0.00 0.00 -0.01 -0.01 0.00 0.00 0.00 -0.01 -0.01 -0.06
DC 0.04 -0.02 -0.02 -0.01 0.00 0.00 -0.02 -0.01 0.00 0.00 -0.01 -0.02 -0.02 -0.08
FL 0.44 -0.76 -1.35 -0.35 011 0.27 -1.25 -0.56 0.11 -0.34 -0.63 -1.54 -148 -7.88
GA 041 -0.51 -1.02 -0.25 0.08 -0.20 -0.92 -0.40 0.08 -0.24 -0.46 -1.10 -1.07 -5.61
HI 0.01 -0.03 -0.03 -0.01 0.00 -0.01 -0.03 -0.01 0.00 -0.01 -0.01 -0.04 -0.03 -0.19
D 0.00 -0.01 -0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.05
IL 0.02 011 -0.28 -0.09 0.03 -0.07 -0.30 -0.14 0.03 -0.08 -0.15 -0.36 -0.34 -1.83
IN 0.01 -0.04 -0.08 -0.02 0.01 -0.02 -0.08 -0.04 0.01 -0.02 -0.04 -0.10 -0.09 -051
IA 0.16 -0.35 -0.46 -0.11 0.03 -0.08 -0.36 -0.16 0.03 -0.10 -0.18 -0.43 -0.42 -2.42
KS 0.00 -0.01 -0.02 -0.01 0.00 0.00 -0.02 -0.01 0.00 -0.01 -0.01 -0.02 -0.02 -0.12
KY 0.05 017 -0.36 -0.10 0.03 -0.08 -0.37 -0.16 0.03 -0.09 -0.18 -0.42 041 -2.23
ME 0.00 -0.01 -0.02 0.00 0.00 0.00 -0.01 -0.01 0.00 0.00 -0.01 -0.01 -0.01 -0.08
MD 0.01 -0.02 -0.03 -0.01 0.00 -0.01 -0.03 -0.01 0.00 -0.01 -0.01 -0.03 -0.03 -0.19
MA 0.7 -0.35 -0.58 -0.16 0.04 -0.11 -0.49 -0.23 0.04 -0.14 -0.24 -0.61 -0.57 -3.23
MI 0.01 -0.02 -0.04 -0.01 0.00 -0.01 -0.05 -0.02 0.00 -0.01 -0.02 -0.06 -0.05 -0.29
MN 051 -0.32 -0.65 0.7 0.05 -0.13 -0.60 -0.26 0.05 -0.16 -0.29 -0.71 -0.68 -3.36
MO 0.02 -0.05 -0.10 -0.03 0,01 -0.02 -0.10 -0.05 0.01 -0.03 -0.05 -0.12 012 -0.63
MT 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.07
NE 0.04 -0.12 -0.15 -0.04 001 -0.03 -0.13 -0.06 0.01 -0.03 -0.06 -0.15 -0.15 -0.86
NV 0.03 -0.08 -0.11 -0.03 0,01 -0.02 -0.08 -0.04 0.01 -0.02 -0.04 -0.10 -0.09 -0.54
NH 0.00 -0.02 -0.02 -0.01 0.00 0.00 -0.02 -0.01 0.00 0.00 -0.01 -0.02 -0.02 -0.12
NJ 0.39 -0.44 -0.89 -0.25 0.07 -0.18 -0.84 -0.37 0.07 -0.22 -0.41 -1.00 -0.96 -5.03
NY 0.04 -0.20 -0.31 -0.10 0.03 -0.08 -0.33 -0.15 0.03 -0.09 -0.16 -0.40 -0.37 -2.09
NC 0.10 -0.34 -0.54 -0.15 0.04 011 -051 -0.23 0.04 -0.14 -0.25 -0.61 -0.58 -3.21
ND 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.02
OH 0.02 -0.10 -0.20 -0.06 0.02 -0.04 -0.21 -0.09 0.02 -0.05 -0.10 -0.23 0.23 -1.26
OK 0.01 -0.04 -0.14 -0.04 0,01 -0.03 -0.15 -0.07 0.01 -0.04 -0.07 -0.18 017 -0.89
OR 0.07 0.14 -0.21 -0.05 001 -0.03 -0.16 -0.07 0.01 -0.04 -0.08 -0.19 -0.18 -1.07
PA 0.18 -0.47 -1.15 -0.33 0.10 -0.25 -117 -0.52 0.10 -0.31 -0.58 -1.40 -1.35 .15
RI 0.00 -0.01 -0.01 -0.01 0.00 0.00 -0.01 -0.01 0.00 0.00 0.00 -0.01 -0.01 -0.07
SC 0.5 -0.21 -0.28 -0.07 0.02 -0.05 -0.22 -0.10 0.02 -0.06 -0.11 -0.21 -0.26 -143
D 0.00 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.03
™ 0.22 -0.35 -0.57 -0.15 0.04 011 -0.50 -0.22 0.04 -0.13 -0.25 -0.59 -0.57 -3.13
ut 0.03 -0.08 -0.19 -0.05 0.02 -0.04 0.7 -0.08 0.01 -0.05 -0.08 -0.20 -0.19 -1.09
VM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
VA 0.01 -0.03 -0.04 -0.01 0.00 -0.01 -0.03 -0.02 0.00 -0.01 -0.02 -0.04 -0.04 -0.22
WA 0.01 -0.01 -0.08 -0.02 0,01 -0.01 -0.07 -0.03 0.01 -0.02 -0.03 -0.08 -0.08 -0.41
Wy 0.01 -0.04 -0.09 -0.03 0.01 -0.02 -0.10 -0.04 0.01 -0.02 -0.05 -0.11 -0.11 -057
wi 0.23 -0.28 -0.47 -0.13 0.04 -0.10 -0.46 -0.20 0.04 -0.12 -0.23 -0.55 -0.53 217
wy 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.04
Gulf_ MX 12103 62040 77204 21871 56.64 22531 54231  -328.85 4365 21046 25264 -860.20 71247  -4582.08
US Total 12492 62105 78632 -282.56 5782 22825 55586 -334.87 4480 21407 -259.32 87633 12801 _ -4665.25
Rest of World 0.06 -0.52 -0.49 -0.28 0.05 0.21 -0.55 -0.43 0.05 -0.26 -0.28 -1.15 -0.65 -4.67
World Total 12498 62167 78681  -282.84 5786 -22846 55641  -335.30 4485 21432 -259.60  -B77.53 72866 -4,669.92

Direct Impact on
Gulf_MX 12042 61637 76752 27662 5620  -22400 53658 -325.40 4315  -20861  -249.79 85132  -TO7.04  -454347
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FlexNIEMO

Oil-Refinery Losses: Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun. Jul. 2006 Aug. Sep. sum
($M./1000Barrel) 2005 2005 2005 2005 2006 2006 2006 2006 2006 2006 "~ 2006 2006
USCsec. Total Total Total Total Total Total Total Total Total Total Total Total Total Total
Impacts _ Impacts _ Impacts _ Impacts _ Impacts _ Impacts Impacts Impacts Impacts Impacts Impacts Impacts Impacts  Impacts
USCo1 0.01 -0.05 -0.15 -0.04 0,01 -0.03 -0.17 -0.07 0.01 -0.04 -0.08 -0.19 -0.19 -1.04
USCo2 001 -0.04 -0.07 -0.02 0,01 -0.02 -0.08 -0.03 0.01 -0.02 -0.04 -0.09 -0.09 -0.51
Usco3 0.01 -0.02 -0.04 -0.01 0.00 -0.01 -0.04 -0.02 0.00 -0.01 -0.02 -0.04 -0.04 -0.24
USC04 0.00 -0.02 -0.03 -0.01 0.00 -0.01 -0.03 -0.01 0.00 -0.01 -0.02 -0.04 -0.04 -0.22
USC05 0.01 -0.07 -0.13 -0.04 0.01 -0.03 -0.14 -0.06 0.01 -0.04 -0.07 -0.16 -0.16 -0.90
USC06 0.04 -0.13 -0.31 -0.08 0.03 -0.06 -0.30 -0.13 0.02 -0.08 -0.14 -0.34 -0.33 -1.94
usco7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.02
Usco8 0.00 -0.02 -0.02 -0.01 0.00 -0.01 -0.02 -0.01 0.00 -0.01 -0.01 -0.03 -0.02 -0.15
USC09 0.00 -0.01 -0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.07
USC10 12103 62040 77204  -27871 56.64  -22531 54231  -328.85 4365 ~ -21046  -25264  -860.20  -712.47  -4,910.94
UsC11 0.05 -0.16 -0.60 -0.15 0.05 -0.12 -0.58 -0.25 0.05 -0.15 -0.28 -0.67 -0.64 -3.69
UsC12 0.00 -0.01 -0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.06
Usc13 0.01 -0.02 -0.05 -0.01 0.00 -0.01 -0.04 -0.02 0.00 -0.01 -0.02 -0.05 -0.05 -0.29
USC14 0.02 -0.10 -0.21 -0.06 0.02 -0.05 -0.22 -0.10 0.02 -0.06 -0.11 -0.26 -0.25 -1.44
USC15 0.03 -0.10 -0.28 -0.08 0.03 -0.06 -0.30 -0.13 0.03 -0.08 -0.15 -0.35 -0.34 -1.94
USC16 0.01 -0.02 -0.06 -0.02 0.01 -0.01 -0.07 -0.03 0.01 -0.02 -0.03 -0.08 -0.08 -0.44
usc17 0.01 -0.03 -0.09 -0.02 0,01 -0.02 -0.09 -0.04 0,01 -0.02 -0.04 -0.10 -0.10 -0.55
UsCc18 0.00 -0.01 -0.02 -0.01 0.00 -0.01 -0.03 -0.01 0.00 -0.01 -0.01 -0.03 -0.03 -0.18
UsC19 0.01 -0.02 -0.05 -0.01 0.00 -0.01 -0.06 -0.02 0.00 -0.01 -0.03 -0.06 -0.06 -0.35
USC20 0.01 -0.05 -0.07 -0.03 0.01 -0.02 -0.09 -0.04 0.01 -0.02 -0.04 -0.11 -0.10 -0.61
Usc21 0.01 -0.05 -0.09 -0.03 0,01 -0.02 -0.09 -0.04 0.01 -0.02 -0.05 -0.11 -0.10 -0.62
UsC22 0.00 -0.02 -0.04 -0.01 0.00 -0.01 -0.04 -0.02 0.00 -0.01 -0.02 -0.05 -0.05 -0.28
usc23 0.00 -0.02 -0.04 -0.01 0.00 -0.01 -0.05 -0.02 0.00 -0.01 -0.02 -0.06 -0.05 -0.30
USC24 0.00 -0.01 -0.04 -0.01 0.00 -0.01 -0.06 -0.02 0.00 -0.01 -0.03 -0.07 -0.07 -0.35
USC25 0.00 -0.02 -0.04 -0.01 0.00 -0.01 -0.05 -0.02 0.00 -0.01 -0.03 -0.06 -0.06 -0.34
USC26 0.00 -0.01 -0.03 -0.01 0.00 -0.01 -0.03 -0.01 0.00 -0.01 -0.01 -0.03 -0.03 -0.19
usca7 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.04
Usc28 0.00 -0.01 -0.02 -0.01 0.00 -0.01 -0.02 -0.01 0.00 -0.01 -0.01 -0.03 -0.03 -0.15
UsC29 0.00 -0.01 -0.01 0.00 0.00 0.00 -0.02 -0.01 0.00 -0.01 -0.01 -0.02 -0.02 -0.12
USC30 0.40 -1.38 -3.95 -1.05 038 -0.89 -4.53 -1.90 0.39 -1.17 -2.27 -5.31 -5.28 -28.45
USC3L 0.04 -0.46 -0.87 -0.30 0.10 -0.25 121 -0.52 0.11 -0.32 -0.63 -145 -1.47 775
USC32 0.01 -0.04 -0.22 -0.06 0.02 -0.05 -0.29 -0.12 0.03 -0.08 -0.15 -0.35 -0.35 177
USC33 018 -0.63 -2.11 -0.57 021 -0.50 -2.59 -1.08 0.22 -0.67 -1.32 -3.05 -3.07 -16.07
USC34 0.02 -0.14 -0.19 -0.06 0.02 -0.04 -0.23 -0.09 0.02 -0.06 -0.12 -0.26 -0.27 -1.49
USC35 0.02 -0.15 -0.29 -0.09 0.03 -0.08 -0.43 -0.18 0.04 -0.11 -0.23 -0.52 -0.54 -2.69
USC36 0.00 -0.01 -0.04 -0.01 0.00 -0.01 -0.06 -0.03 0.01 -0.02 -0.03 -0.08 -0.08 -0.40
Usca? 0.00 -0.02 -0.06 -0.02 0.01 -0.02 -0.09 -0.04 0.01 -0.02 -0.05 -0.12 -0.12 -0.57
USC38 0.01 -0.04 -0.22 -0.06 0.03 -0.06 -0.33 -0.13 0.03 -0.08 -0.17 -0.39 -0.41 -1.95
USC39 0.00 -0.01 -0.05 -0.01 0.01 -0.01 -0.08 -0.03 0.01 -0.02 -0.04 -0.09 -0.10 -0.47
USC40 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 -0.01 0.00 0.00 -0.01 -0.02 -0.02 -0.09
Uscal 0.02 -0.08 -0.18 -0.05 0.02 -0.04 -0.23 -0.09 0.02 -0.06 -0.12 -0.27 -0.28 -1.44
UsC42 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.05
usc43 0.01 -0.13 -0.26 -0.09 0.03 -0.07 -0.39 -0.16 0.03 -0.10 -0.21 -0.47 -0.49 -2.46
USC44 0.00 -0.01 -0.02 -0.01 0.00 -0.01 -0.03 -0.01 0.00 -0.01 -0.02 -0.04 -0.04 -0.20
USC45 0.01 -0.07 -0.15 -0.05 0.02 -0.04 -0.22 -0.09 0.02 -0.06 -0.11 -0.26 -0.27 -1.36
USC46 0.03 -0.29 -0.33 -0.15 0.03 -0.11 -0.43 -0.23 0.04 -0.14 -0.23 -0.61 -0.55 -3.19
usca? 0.03 -0.16 -0.60 -0.17 0.06 -0.15 -0.77 -0.32 0.07 -0.20 -0.39 -0.91 -0.91 -4.74
Total 12211 62506 78412  -282.18 57.84  -22822  -556.89  -335.05 4491 21425  -26002  -877.47  -729.66  -5003.11
Direct Impact on
Gulf_MX 12042 61637 -76152  -276.62 5620 22400  -53658  -325.40 4315 20861  -24979  -851.32  -707.04  -4543.47

21



References

Bostic, R.W. and D.Molaison, 2008. Hurricane Katrina and Housing: Devastation,
Possibilities and Prospects, 253-278, in H.W. Richardson, P. Gordon and
J.E. Moore Il (eds.), Natural Disaster Analysis after Hurricane Katrina.
Cheltenham, UK: Edward Elgar.

Bureau of Labor Statistics, 2006, The labor market impact of Hurricane Katrina: an
overview. Monthly Labor Review, Vo0l.129, No.8: p.3-10. Available at
http://www.bls.gov/opub/mlr/2006/08/artlabs.htm

Colgan, C. S. and J. Adkins, 2006, Hurricane damage to the ocean economy in the
U.S. gulf region in 2005. Monthly Labor Review, VVol.129, No.8: p.76-78.
Available at http://www.bls.gov/opub/mlir/2006/08/art7abs.htm

Deloughery, K.,2008. Is New Orleans Ready to Celebrate after Katrina? Evidence
from Mardi Gras and the Tourism Industry, 134-146, in H.W. Richardson, P.

Gordon and J.E. Moore Il (eds.), Natural Disaster Analysis after Hurricane
Katrina. Cheltenham, UK: Edward Elgar.

Energy Information Administration (EIA), 2006a, The impact of tropical cyclones
on Gulf of Mexico crude oil and natural gas production, (released at 6/7/2006).
Available at http://tonto.eia.doe.gov/FTPROOT/features/hurricanes.pdf

Energy Information Administration (EIA), 2006b, Weekly Petroleum Status
Report. Available at
http://www.eia.doe.gov/oil_gas/petroleum/data_publications/weekly petro
leum_status_report/wpsr.html

Gordon, P., H. W. Richardson, J. E. Moore, II, and J.Y. Park, 2007, “The
Economic Impacts of a Terrorist Attack on the U.S. Commercial Aviation
System”, Risk Analysis.

Government Accountability Office (GAO), 2006, Natural gas: Factors affecting
prices and potential impacts on consumers (GAO-06-420T).

22



Katz, B., M. Fellowes, and M. Mabanta, 2006, Katrina index: Tracking variables
of Post-Katrina reconstruction (Updated March 2, 2006), The Brookings
Institution, D.C.

Kent, Joshua D., 2006, 2005 Louisiana Hurricane Impact Atlas VVolume 1,
Louisiana Geographic Information Center. Available at
http://lagic.Isu.edu/lgisc/publications/2005/LGISC-PUB-20051116-
00_2005_HURRICANE_ATLAS.pdf

Knabb, R.D., D.P. Brown and J.R. Rhom, 2006, Tropical Cyclone Report
Hurricane Rita: 18-26 September 2005. National Hurricane Center.
Available at http://www.nhc.noaa.gov/pdf/TCR-AL182005 Rita.pdf

Kunreuther, H.C. and E.O. Michel-Kerjan, 2008. Comprehensive disaster

insurance: Will it help in a post-Katrina world? , 8-33, in H.W. Richardson,
P. Gordon and J.E. Moore Il (eds.), Natural Disaster Analysis after

Hurricane Katrina. Cheltenham, UK: Edward Elgar.

Louisiana Geographic Information Center, 2005, Louisiana Hurricane Impact
Atlas, Vol. 1. Available at
http://lagic.Isu.edu/images/hurricanes/2005_LAGIC_HURRICANE_ATLAS.pdf

Maddala, G. S., 1977, Econometrics, New York: McGraw-Hill

National Climate Data Center (NCDC), 2005, Climate of 2005: Summary of
Hurricane Katrina, Available at
http://www.ncdc.noaa.gov/oa/climate/research/2005/katrina.html#top

National Hurricane Center of National Weather Service, 2007, Tropical Weather
Summary — 2005 Web Final, Available at
http://www.nhc.noaa.gov/archive/2005/tws/MIATWSAT nov_final.shtml

National Research Council, 1999, The Impacts of Natural Disasters: A Framework
for Loss Estimation, Available at http://www.nap.edu/catalog/6425.htmlb

Nordhaus, W. D., 2006, NBER Working Paper No. 12813, The Economics of
Hurricanes in the United States, National Bureau of Economic Research,
Cambridge, MA, December 2006

23



Park, J.Y., 2008, Application of a Price-Sensitive Supply-Side Input-Output Model
to an Examination of the Economic Impacts of Hurricane Katrina and Rita

Disruptions of the U.S. Oil-Industry, Ecological Economics.

Park, J.Y., P. Gordon, J. E. Moore Il, and H. W. Richardson, L. Wang, 20073,
Simulating The State-by-State Effects of Terrorist Attacks on Three Major
U.S. Ports: Applying NIEMO (National Interstate Economic Model), p.208-
234, in H.W. Richardson, P. Gordon and J.E. Moore I, eds., The Economic

Costs and Consequences of Terrorism. Cheltenham: Edward Elgar.

Park, J.Y., 2006, The Economic Impacts of a Dirty-Bomb Attack on the Los
Angeles and Long Beach Port: Applying Supply-driven NIEMO, Paper
presented at 17" Annual Meeting of the Association of Collegiate Schools
of Planning, Fort Worth, TX, USA, November 9-12.

Park, J.Y., C.K. Park, and S.J. Nam, 2006, The State-by-State Effects of Mad Cow
Disease using a new MRIO model, Paper presented at 2006 American
Agricultural Economic Association (AAEA) Annual Meeting, Long Beach,
CA, USA, July 23-26.

Park, J.Y., P. Gordon, J.E. Moore Il, and H.W. Richardson, 2007b, Constructing a
New Resilient National Interstate Economic Model, Paper presented at the
46™ Annual Meeting of the Western Regional Science Association,
Newport Beach, CA, USA, February 21-24.

Park, J.Y., P. Gordon, S.J. Kim, Y.K. Kim, J.E. Moore Il, and H.W. Richardson,
2006a, Estimating the State-by-State Economic Impacts of Hurricane
Katrina, Paper presented at CREATE symposium: Economic and Risk
Assessment of Hurricane Katrina, University of Southern California,
California, USA, August 18-19.

Rose, A. and S. Casler, 1996, Input-Output Structural Decomposition Analysis: A
Critical Appraisal. Economic Systems Research, Vol. 8, No.1: 33-62.

24



Richardson, H.W., P. Gordon, J.E. Moore, Il, S.J. Kim, J.Y. Park, and Q. Pan,
2007, Tourism and Terrorism: The National and Interregional Economic
Impacts of Attacks on Major U.S. Theme Parks, in H.W. Richardson, P.
Gordon and J.E. Moore Il, eds., The Economic Costs and Consequences of
Terrorism. Cheltenham: Edward Elgar (In Press).

Theil, H., 1966, Applied Economic Forecasting, North Holland.

25



