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1 For the purposes of this report, the term “disaster” will only be reserved for natural hazard-related disasters,
excluding biological and technological disasters.

2 All economic figures are adjusted to inflation for US$ 2019.

3 Climate-related disasters include disasters categorized as meteorological, climatological, or hydrological.
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Total estimated costs (2000-2019, UN report)
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Breakdown of recorded economic losses
(US$) by continent (2000-2019)
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Questions




e Examine effects of disasters on US state economies.

e Annual data: 1980-2018. Use macroeconomic and fiscal
variables.

* Event study exercise: Evaluate the dynamics of
macro and fiscal variables around disaster dates.

- All events and separately by type of calamity, costs,
location, year.

Contribution - Focus on events %enerating recessions: what was
of the paper the response of fiscal variables?

* LP-IV exercise: Analyze the transmission of disasters’
cost shocks.

- Study the effect of fiscal constraints and special
budget provisions (RDFs).

- Investigate the role of federal transfers/ state
expenditure in containing the negative real effects of
disasters.
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data. Billion dollar
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United States Billion-Dollar Disaster Events 1980-2021 (CPI-Adjusted)
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Presenter
Presentation Notes
Severe storms  are  the  ones  that  contribute  most  to  the  trend  in  events since  2005.
(Insurance) costs have  spikes at  specific  dates. Largest costs in recent  years  associated with  hurricanes: Katrina, Sandy, and  Harvey-Irma-Maria.
Distribution roughly similar across.  events  before 2007. After  large  increase in  severe storms and  cyclones
Although  there are  249  billion dollar  events,  there are 985  episodes (an event  may  affect different  states).


1980-2020 Billion-Dollar Weather and Climate Disasters (CPI-Adjusted)
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Presenter
Presentation Notes
Southeastern/ gulf/ tornado alley states more  prone  to  disasters. Texas most hit.


Gulf Coast States Billion-Dollar Disaster Events 1980-2021 (CPI-Adjusted)
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Tornado Alley Billion-Dollar Disaster Events 1980-2021 (CPI-Adjusted)
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Ilinois Billion-Dollar Disaster Events 1980-2021 (CPI-Adjusted)
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California Billion-Dollar Disaster Events 1980-2021 (CPI-Adjusted)
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Table 1: WNatural Disasters summary. 19580-2018

State MNumber blenm Major event State Number Mean hMajor event

of disasters per capita costs State of disasters per capita costs
Alabama Bk 411 .46 Hurricane Katrina (2005) Mebraska 30 T12 6 Dirought fHeatwave (2012
Arimona 23 B Severe Storm (2010} Mevada 15 1°Fih. 2 Flood (1997
Arkansns a2 1048 Tornmadoes (2011 ) Mew Hampshirs 16 207G Winter Storm ((1998)
California 26 140, Wildfire (2018) Mew Joersew 44 3271 Hurricane Sandy (2012)
Colorado 4T 2855 Severs Storm (2018] Mew hlex ico 27 223 G Hurricane Dolly (2008 )
Conmecticut 31 1620 Hurricans Samndy (200123 Mew York na 1405 Hurricane Sandy (2012)
Delaware 245 4155 Drought fHeatwawve (2011} Morth Carolina TE 30T.3% Hurricanes Florence/Michasl (20118
Florida 5G6 BEG. D Several Hurricanes {204} Morth Dakota 17 eyl Uy Dirought /Heatwave {19HES)
Georgia Bk 149 2 Hurricanes Florence/Michael (2018) |Chio L] B3 a6 Hurricane Tke {2IE)
Haw aii 1 HEOG Hurricanes Iniki (1992 COklahoma ThH 3ART.H Severe Storms [(2013%)
Idaho 25 Bl Drought fHeatwawve [(1988) CDrregpon Z0 132.7 Mo major event
Illinois TG 154.8 Drought fHeatwawve (2012} Fennsylvania L] TE.Ad Hurricanes Ivan/Jeanne {2004)
Indiana L] 241 .5 Flood {(2008) Fhode Island 23 330.9 Hurricane Sandy (2012)
Iowa ik TAE.T Flood (1903) South Carolina L] 432 4 Hurricane Hugo { 19EG)
Kansas a8 BOT.2 Drought f Heatwawe (2012) South IDakota 24 1317 Drrowght 2000467
Kentucky a2 231.1 Drought s Heatwawve (2012) Tenmessee T2 2186 Severe Storm { 20MER)
Lioulsiana a3 2EGE. 2 Hurricane Katrina (2005 Tex as 106 Hld4.0 Hurricans Harvey (2017
Mainea 14 2ET.T Winter Storm {1998 Utakh 15 2488 Flowod (1983)
Maryland 54 158.3 Hurricane Ivan {206803) “Wermont 15 Ta1.T Hurricane Irene (2011)
Massachusatts a7 Q1.4 Hurricane Bob (1991 Wirginia T1 142 5 Hurricans Isabel (2003
Michigamn 34 Hh.d Drought fHeatwawve [(1988) Washington 25 676 Dirought f/Heatwave (2015)
Minnesota 33 a0, Flowod (2008) West Virginia 34 204.4 Flood | 19585
Mississippi T2 1013 Hurricane Katrina (2005) Wisconsin 31 1597 Flood (1993%)
Missouri T1 44 .8 Severe Storm (2011) Wyoming 21 4.9 Dirought fHeatwave (19EE)
Montana 27 1363 Drought fHeatwawve [(1088)



Presenter
Presentation Notes
Numbers: all have  one; Texas the  highest  number,  gulf/southeast ( AL, GE, NC, MS) next. IL/OK/MO also
Costs: largest  pc  HI, ND, LA; smallest WA, OH, MI
Events: Hurricanes the  costliest, followed  by  droughts
OR has no major  event.


Regional Economic Accounts, BEA, 1997-2019

* GSP : State counterpart of national GDP,
including industries' contributions to each
state economy.

e GSP deflator
e State Population

State level macro

data * Regional Unemployment Statistics, BLS,
1997-2021

* Unemployment rate by State

* Integrate with data from Canova and Pappa
(2006)

* Final sample: 1980-2019.



https://www.bea.gov/data/gdp/gdp-state

State and local
government data
1980-2017

U.S. CENSUS
BUREAU
PUBLICATIONS
ON
GOVERNMENT
FINANCES

General Expenditure. All government expenditure other than the specifically enumerated
kinds of expenditure classified as Utility Expenditure, Liquor Stores Expenditure, and
Employee-Retirement or other Insurance Trust Expenditure.

General Revenue. All government revenue except Liquor Stores Revenue, Employee
Retirement, Insurance Trust Revenue, and Utility Revenue.

Debt. All long-term credit obligations of the government and its agencies whether backed
by the government’s full faith and credit or nonguaranteed, and all interest-bearing short-
term credit obligations.

Intergovernmental Revenue. Amounts received from other governments as fiscal aid in
the form of shared revenues and grants-in-aid, as reimbursements for performance of
general government functions and specific services for the paying government (e.g., care
of prisoners or contractual research), or in lieu of taxes. Excludes amounts received from
other governments for sale of property, commodities, and utility services.

Intergovernmental Revenue From Federal Government. Intergovernmental revenue
received by a government directly from the Federal Government. For local governments,
excludes Federal aid channeled through state governments, which is considered as
Intergovernmental Revenue from State Government.

Public Welfare Expenditure . Support and assistance to needy, contingent upon their need.
Excludes pensions to former employees and other benefits not contingent on need.



Event study

exercise



Presenter
Presentation Notes
Equivalent  to running  a  regression of  y(t+j) j=-1,0,1,2,3 on  a  dummy for  the  year  that  there  is an  event., without constant or  controls.
Why not  diff-in-diff? Units  may  be  treated  or control at  different  time; post-treatment  dynamics  messed around.  Unit  are  treated at  different  time  ( Sun and  Abraham, 2020).  Spatial and  temporal  pattern  in  the  treatment (not  random).


All events and
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Presenter
Presentation Notes
Variables  scaled  by  national  average  to  take  care  of  common  US pattern. Scaled  relative  to  year  -1.  interpretation: cumulative  change  relative  to  year  -1. 
First  row 985 event ( # of  events x  #  of  states  affected). No significant  pattern. 
Type  of  event  not  the reason  for  large  heterogeneity. Median  getting about right  in  last  row, but  still  insignificant


large per-capita costs

Large per-GSP costs

Events with large Costs
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Events at special times and special location
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* The type of events.

Large dynamic * The costs.

Macro

heterogeneity * The intensity of the phenomena.
following

dlsaSterS ° Geograth.

Unrelated to:

* Where do we go from here? Supervised
(reverse engineering) exercise.




Events generating a gsp recession inyear O
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Presenter
Presentation Notes
Small  number  107/985. they  do  imply an  unemployment  increase. State  and  federal  fiscal  policy  react. Federal  aid  more  persistent  than  state  expenditure  or  welfare  aid. Median  increase in  debt  but  not  significant.


Events generating a gsp expansion inyear 0O
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Presenter
Presentation Notes
No effect of  G and  transfers.  State  welfare  transfers  fall. Still no  pattern  in  state  debt.


Distribution of recessions by states

Recessions in disaster
years

Bl none

[ ] onerecession
[]

=

=

two recessions

three recessions
four or more recessions



Average number of catastrophic events per recession

Events per year of
recession

B o recesssions

[] 1-2events

B 3-4events

[l rmore than 4 events



* Disasters do not generate clear dynamic patterns
for macro and fiscal variables.

* Heterogeneity not related to type of events,
costs, location, or the year.

- e |f a recession is created, state and federal fiscal
Prellmmary variables respond. Federal transfers more sensitive
conclusions and more persistent than of state fiscal variables.

* No clear path for debt. Median tends to increase.

e Difficult to characterize the mix generating a
recession using disaster characteristics ( cost,
location, type).




Unsupervised methodology makes a number of
(incorrect) assumptions:

- All events receive the same weight in the computations.
- All events are treated asiid in time and space.

e Supervised methodology gives different weights but still
treat events as iid in time and space. State characteristics

: (economic structure, experience with previous disasters,
Problems with etc.) disregarded.

event -studies

* Timing of the event may differ (winter storms vs. tropical
cyclones). Effects maybe confounded because of timing
differences (see Sun and Abraham, 2020).

* Event studies measure unconditional correlations around
disaster dates. Other events may occur in a disaster year.
Can’t discuss causation.
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Investigate the responses of state macro variables
(scaled by the US average) to a disaster cost shock:

N . S5 W W W AW h i . BV L

‘\ N All events, state by state.

Y N Y -

Zoom in on individual states.

T, - Y o, R

Group responses by income, fiscal restrictions,
existence of rainy days funds.

T A b N NS

Group responses by high /low reaction of state
expenditude / federal transfers.



Presenter
Presentation Notes
conditional  regression of  y(t+j) j=-1,0,1,2,3 on  a  shock, rather  than  a  dummy
Disaster cost  shock  is  a  proxy  for  an  unexpected  disruption of  the capital stock.


B
The econometric model

Basic regression:
Vit+h = QGin T CinWit—1 +binYit—1 + dinXit + € 4n

i = state, t =time, h =horizon; y; ; p, variables of interest (scaled relative US average); x; ¢ is
the disaster per-capita cost at time t for state i; w; ;_; are controls (at least, scaled state
output, scaled state unemployment).

- Instruments: (1, Wi t—1 p, Vit—1, Ui t)-

- U; + obtained from (x; =factor):
Xie = + P1iXie—1 + Baixe + Uiy

- Normal prior on (a;,, b;,, , ¢}, d;,) with zero mean and fixed variance (IV ridge estimator).

- Use a diffuse prior on (a;, B;)


Presenter
Presentation Notes
To examine the dynamic effect of disasters on regional macroeconomic variables we employ local projections. The dependent variable in local projection is the cumulative growth rate at horizon h of each 
macroeconomic variable of interest, 
The independent variable is the j =1 Yi,t−1 cumulative change in the relevant grant, scaled by regional GVA, 
This way, and consistent with the literature, see e.g. Dupour and Guerrero [2017] or Ramey and Zubairy [2018], the coefficients on xi,t,h can be interpreted as the cumulative multipliers of the fund grants (Euro change in private income per Euro of grants) at each horizon h. We choose to scale the grant variable by regional GVA rather than regional income since the measurement of the regional component of the public sector is problematic in this dataset. As controls in the projection equation, we use a constant and one lag of the dependent variable. 




Responses to disaster cost shocks, per-capita costs
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Presenter
Presentation Notes
The read  line  is  a  weighted  mean  with  weights  equal  to  the variance  of  the endogenous variable. Standard  deviation  of  the  shock  is  comparable  across  states.
Units: one  standard deviation shock in  costs implies  -2*10^(-3) response  of  y(I,t)/y(t) and  a 4*10^(-3) response  of  G(I,t)/G(t)
More  persistent response  in  federal  transfer  than  local  expenditure. Debt  up  but  only  temporarily
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Presenter
Presentation Notes
Same  qualitative  pattern,  but  less  significant responses.


Zooming in on selected states
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Presenter
Presentation Notes
FL and CA: have  similar  response  of  federal  transfers and state  expenditure  but  very  different gsp/unemployment responses. State debt similar  but dynamics  of  revenues  implies  higher  taxes in  CA.
VT and NY: GSP/U rate similar  dynamics. In both states  expenditure up  use  their  fiscal  level. But  state debt  dynamics  are  different and  pattern  of  federal  transfers  differ.


* [Income: rich vs. poor.

Still lots of s.tate * Fiscal framework: tight vs. loose
heterogeneity. budget restrictions.
Why?

e Rainy days funds (RDFs) provision: yes
VS. NO.




How Rich is Each State?
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Table 2- ACIR score and RDFEFs

State ACIR|IRDEs Adoption vear||State ACIR|IRDFEs Adoption year
Alabama 10 0 Montana 10 0

Alaska NA 1 1986 Nebraska 10 1 1983
Arizona 10 1 1990 Nevada 4 1 1994
Arkansas o 0 New Hampshire 2 1 1987
California (& 1 1985 New Jersewy 10 1 1990
Colorado 10 0 New Mexico 10 1 1976
Connecticut 5 1 1979 New York 3 1 1945
Delaware 10 1 1977 North Carolina 10 1 1991
Florida 10 1 1959 North Dakota =2 1 1987
Georgia 10 1 1976 Ohio 10 1 1981
Hawaii NA 1 2000 Oklahoma 10 1 1985
Idaho 10 1 1984 Oregon =2 0

[Mlinois 4 1 2000 Pennsylvania & 1 1985
Indiana 10 1 1982 Rhode Island 10 1 1985
lowa 10 1 1992 South Carolina 10 1 1978
K ansas 10 1 1993 South Dakota 10 1 1991
Kentucky 10 1 1983 Tennessee 10 1 1972
Louisiana 4 1 1990 Texas o 1 1987
Maine o 1 1985 Utah 10 1 1986
Maryland (& 1 1986 Vermont 0 1 1988
Massachusetts 3 1 1986 Virginia =2 1 1992
Michigan 6 1 1977 Washington =2 1 1981
Minnesota =8 1 1981 West Virginia 10 1 1994
Mississippi o 1 1982 Wisconsin 6 1 1981
Missouri 10 1 1982 Wyoming =2 1 1982

The ACIR index measures the intensity of fiscal restrictions:10 indicates very strict restrictions, O
very loose restrictions. In the RDFs column, a one indicates that a state has RHainy days
funds provision. and = zero that it has none.



Responses to disaster cost shocks: Clustering by state features

snmmmunn Rich

e oo

0.1 »
- 02f -, S| 02
E .0. .0. 4. L J II.
2 of ‘ 0.05[ . ° 0.15 low ACI
% -..’ D I [ U D "'..'..*.‘" LT LI h|gh AC
O ., T 0.1
o L s "‘.""—
D -0.05 ..""'---n 0 > ’ 1 ."’ .
o ., N -0.05 02 o *e, AT
E | gt & 0.05¢ gt

01 % Ly 0.1
0 2 4 0 2 4 0 2 - 0 2 4 0 2 4
2 »

02 A N B i

0.1 F To. &0 [2remseeROFs
» ;o ]
e .
=) :
o :

Jan®
-"..
....
\-““.’
2 4 0 2 4 0 2 4

GSP unemployment rate state expenditure state welfare transfers federal transfers state debt state revenue



Responses to disaster cost shocks: Clustering by fiscal policy responses
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Presenter
Presentation Notes
Larger  federal  transfers: positive  gsp,  negative  u responses;  opposite  with  smaller  federal  transfers. Debt  cumulation significantly  larger  in states  with small federal  transfers.
Larger  G expenditure: not  much  difference in  gsp, decline  in  U (big  increase in the  other  group). Debt acculation larger. Federal transfers  and  state  aid complement.


* Disasters generate economic costs.

* Countercyclical fiscal policy can contain the
negative real effects of disaster induced shocks.

 States relying more on local resources recover
usi better and experience only moderate and
Conclusions temporary increases in state debt.

 States with strict budgetary requirements and no
RDFs have a harder time to recover.

* Inequality: poor states may have harder to escape
catastrophic events.




Southeast Climate Region Billion-Dollar Disaster Events 1980-2021 (CPI-Adjusted)
AL, FL, GA, NC, SC, VA
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Virginia Billion-Dollar Disaster Events 1980-2021 (CPI-Adjusted)
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Number of events in recessionary years
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Severe storms and droughts increasing.
Number of events per year increasing
A few facts

The is a regional pattern.
Special years?




Insurance costs of recessionary events
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