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ABSTRACT

b,c,d,e

Subnational governments, at the regional and local levels, play an important role in the prevention, management and
recovery from natural disasters. These jurisdictions are responsible for issuing and monitoring compliance with several
aspects of regulation that are essential for risk prevention, providing frontline services that are crucial for effective
crisis management, and rebuilding lost or damaged physical infrastructure in the recovery phase. This paper provides
empirical evidence based on impulse response functions that the occurrence of natural disasters is associated with an
increase in the subnational shares of government spending and revenue in the years following these shocks. These
decentralisation effects vary according to specific shocks and are conditional on the business cycle: they tend to be
stronger when the shocks materialise during economic expansions.
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1. INTRODUCTION

The occurrence of natural disasters puts governments at all
layers of administration to the test. This is because the
human and material losses associated with these disasters
are often large. For example, the economic losses resulting
from extreme weather and climate-related events are esti-
mated to have amounted to over US$740 billion between
2017 and 2021 in the United States, with damages of US
$145 billion in 2021 alone (NCEI, 2022). In the case of
Europe, these events accounted for about 80% of total
economic losses from natural disasters between 1980 and
2020 (EEA, 2022). While hazards are exogenous to policy
action, the outcomes of natural disasters depend on the
preparedness of the public administration in prevention,
management and recovery, particularly at the regional
and local levels of government, for two main reasons.
First, natural disasters are local in nature, given that
their hazard distributions depend on climate and geo-
graphical conditions that vary within a country’s territory.
Second, subnational governments are responsible for sev-
eral aspects of regulation, including building codes,
urban planning and land use, that are essential for risk

prevention. They are also responsible for monitoring com-
pliance with those regulations, so that man-made vulner-
abilities, such as the ones associated with informal
construction in hazardous areas, for example, do not add
to those related to climate change risks. In addition,
regional and local governments provide important health
care services, including the procurement and management
of medical supplies, which are essential in disaster man-
agement. Rescue, public order and safety, and civil protec-
tion services are also typically under the purview of local
governments. Moreover, subnational jurisdictions play an
important role in the recovery phase, including by rebuild-
ing lost or damaged physical infrastructure and identifying
good practices that can be shared and used to improve resi-
lience to similar shocks in the future.

The relationship between natural disasters and inter-
governmental relations is likely to gain increasing atten-
tion among analysts and practitioners in the years to
come. This is not least because climate change is expected
to reshape the distribution of natural hazards and therefore
increase exposure to extreme weather conditions. Indeed,
the impacts of climate change are set to rise with tempera-

ture increases (IPCC, 2022): between 2030 and 2050,
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climate change is expected to cause 250 thousand
additional deaths annually, mostly in developing countries
(WHO, 2021). Governments will therefore be called upon
to devise appropriate, often spatially differentiated preven-
tion, management and recovery mechanisms to cope with
these climate change-related disasters (de Mello, 2021).
These mechanisms will need to be effective in the sense
of minimising adverse outcomes when hazards do materi-
alise, but also by making economies and societies resilient
to climate change more broadly (de Mello & Ter-Minas-
sian, 2022). Because policy action in all these areas cuts
across the different layers of government, it is expected
to influence, and ultimately prompt, institutional reform
of intergovernmental relations.

Against this background, this paper contributes to the
empirical literature in two main ways. First, the main
hypothesis to be tested is that the occurrence of natural dis-
asters affects the assignment of policymaking, administrative
and political responsibilities among the different layers of
government. Instead, except for Tselios (2021) and Cadaval
Sampedro et al. (2023), most of the empirical literature
focuses on the opposite direction of causation: how decen-
tralisation influences the outcomes of natural disasters in
terms of human and material loss (e.g., Escaleras & Register,
2012; Skidmore & Toya, 2013; Tselios & Tompkins, 2017,
2020). Also, the empirical literature focuses on case studies,
instead of cross-country analysis (e.g., Steytler, 2022).

Second, this paper focusses on the dynamic linkages
between natural disasters and decentralisation through the
computation of impulse response functions (Jorda, 2005;
Auerbach and Gorodnichenko, 2012, 2013a; Romer &
Romer, 2019). Instead, most of the literature estimates
long-term equilibrium relationships based on cross-country
panel regressors, as in Tselios (2021) and Cadaval Sampedro
etal. (2023). This paper, therefore, fills a gap in the literature
by shedding light on the short-to-medium term mechanisms
through which natural disasters affect intergovernmental
relations and multi-level public finances before institutional
changes triggered by natural disasters may lead to longer-
lasting changes in the assignment of fiscal-financial functions
across the different levels of administration.

The empirical evidence reported in this paper is based
on the country-wide chronology of natural disasters and
indicators of climate change vulnerability available from
the Emergency Events Database (EM-DAT), compiled
by the Centre for Research on the Epidemiology of Disas-
ters (CRED). The assignment of responsibilities across the
layers of government is measured using national accounts
data on the subnational shares of general government
spending and tax revenue (e.g., de Mello & Jalles, 2020,
2022), as well as indicators of subnational policy autonomy,
such the Regional Authority Index (RAI) computed by
Hooghe et al. (2010, 2016) and subsequently updated by
Schakel et al. (2018). These indicators are widely used in
the literature on decentralisation and natural disasters
(e.g., Cadaval Sampedro et al., 2023; Tselios, 2021).

The paper’s main findings are as follows. First, empiri-
cal evidence based on impulse responses shows that natural
disasters are associated with an increase in the subnational
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shares of government spending in the years following the
shock, especially for droughts, in both advanced econom-
ies and developing countries. The impulse responses are
defined less precisely for revenue, especially among the
advanced economies. Climate change vulnerabilities are
also associated with greater regional policy autonomy in
both advanced economies and developing countries.
These findings indeed underscore the role of subnational
governments in crisis management and recovery in areas
that affect the public finances directly, such as increased
spending on frontline services to the population and the
mobilisation of resources for post-disaster recovery.

Second, decentralisation effects vary not only accord-
ing to specific natural disasters, but they are also con-
ditional on the business cycle. In particular, natural
disasters tend to be followed by some centralisation of
both revenue and spending (i.e., a drop in the subnational
shares of revenue and spending) when they occur during
recessions and some decentralisation (i.e., an increase in
the subnational share of revenue and spending) when
they occur during cyclical expansions. This is the case
for both advanced economies and developing countries.
These conditional effects are likely because in periods of
constrained public finances, such as recessions, financial
support to cope with the adverse impacts of shocks typi-
cally comes from the central government, given that the
subnational governments’ margin for manoeuvre are con-
strained by the presence of vertical fiscal imbalances, fiscal
rules and other impediments to financing emergency
spending by running budget deficits. By the same token,
more favourable financial conditions during cyclical
upturns allow the subnational governments to finance
out of their own budgets at least part of the emergency
spending needed to cope with the effects of natural
disasters.

The paper is structured as follows. Section 2 reviews
the theoretical and empirical literatures, with emphasis
in the latter on cross-countries studies on the association
between the internal structure of government, on the
one hand, and the occurrence of natural disasters, on the
other. It reviews studies that deal with causality running
from decentralisation to natural disaster outcomes, which
dominate the empirical literature, and point to the merit
of looking at the converse direction of causality. Section
3 presents the estimating strategy and the data used in
the empirical analysis and compares and contrasts our
approach to alternatives available in scholarly work. Sec-
tion 4 reports the baseline findings and associated robust-
ness analysis. Section 5 discusses the main contributions of
the paper and concludes by identifying remaining gaps in
the literature and areas for future scholarly work in this
area.

2. INSIGHTS FROM THE THEORETICAL
AND EMPIRICAL LITERATURE

2.1. Theoretical frameworks and hypotheses
Natural disasters may affect the public finances through
various channels, depending on the assignment of revenue,
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spending and managerial functions across the different
levels of government (de Mello & Martinez-Vazquez,
2022; Martinez-Vazquez, 2021). For example, revenue
losses and spending pressures will be larger at the subna-
tional level to the extent that the subnational governments
have greater policymaking and fiscal-financial autonomy
in areas that are relevant for natural disaster prevention,
crisis management and post-disaster reconstruction and
recovery (de Mello & Ter-Minassian, 2022, 2023). The
specific effects on subnational budgets also vary along
the different phases of the natural disaster cycle (ex-ante
prevention, crisis management, and post-disaster recovery
and reconstruction), as well as on the nature and severity of
specific shocks. Indeed, for all these reasons the Sendai
Framework for Disaster Risk Reduction emphasises the
role of subnational governments and the importance of
intergovernmental governance arrangements at all phases
of the natural disaster cycle (UNISDIR, 2015 )t

During prevention, the subnational finances are
affected primary depending on the investment and regu-
latory functions assigned to the subnational levels of
administration. Typically, the regional and local govern-
ments are responsible for investment in critical infrastruc-
ture in the transport, energy and water/sanitation sectors,
most often through enterprises in which they have owner-
ship or controlling interest, which are at greatest risk of
disruption when natural disasters occur, especially severe
weather conditions and earthquakes (de Mello & Ter-
Minassian, 2022, 2023). Through their regulatory powers,
the subnational governments are typically responsible for
setting norms and regulations for the use of land, including
by banning construction in areas that are vulnerable to
landslides and flooding (OECD, 2017). They are also
responsible for the issuance of building codes, often in
cooperation with builders’ associations, by requiring adop-
tion of construction standards and technologies that reflect
local conditions and vulnerabilities (OECD, 2021). More-
over, the subnational governments are responsible for
monitoring compliance with these regulations and there-
fore influence the preparedness of local communities to
face natural disasters, especially in areas that are exposed
to earthquakes and extreme weather conditions.

Even though subnational governments have a promi-
nent role to play in these areas, the national governments
are important actors in prevention. They can shape local
choices through the provision of transfers and grants
that encourage investments and adoption of specific tech-
nologies that can best respond to local vulnerabilities to
specific hazards (Ishiwatari, 2013). The national govern-
ments can also set minimum standards through the
national territory to deal with interjurisdictional external-
ities that may arise from local choices. In the specific case
of natural hazards associated with climate change, the cen-
tral government can do much to influence, through
cooperation and/or fiscal-financial means, subnational
adaptation policies and strategies (de Mello & Ter-Minas-
sian, 2022, 2023).

During crisis management, subnational governments
are typically responsible for the provision of frontline

services to the population, such as health care, and law
and order, that are at risk of disruption by natural disasters
and whose demand increases when disasters hit (OECD,
2020). They are also responsible for the provision of rescue
services, which may be particularly complex depending on
the nature and severity of the shock. Moreover, the
damage or destruction of public and private assets arising
from natural disasters disrupts economic activity, with an
adverse effect on subnational revenue. This is especially
the case of the collection of taxes on immovable property,
which are typically under the purview of local govern-
ments. Subnational revenue collection may also be affected
adversely by disruptions to local tax administration (Lee
et al., 2018; Miao et al.,, 2018; Noy & Nualsri, 2011;
Unterberger, 2017). Where the subnational governments
collect taxes on income (either directly or through sur-
charges on national taxes), their revenue may suffer from
associated disruptions. Once again, the specific effects on
subnational budgets depend on the severity of the disaster
and the governance arrangements for the sharing of pol-
icymaking and fiscal-financial functions across adminis-
tration levels.

As in the case of prevention, the central government
has a role to play during crisis management in support of
subnational efforts. This role is nevertheless shaped by
legal and organisational constraints in different settings.
In many federations, engagement of higher levels of
administration may not be automatic and require a request
by the affected subnational jurisdictions that often have
primary responsibilities to respond to natural disasters
(Cohn, 2005).” Central government support may be in
kind, as in the case of deployment of rescue teams and
the provision of health care, or through financial support
in the form of special purpose grants and intergovernmen-
tal transfers. The central government can also act to
mobilise response to an emergency where reaction is
slow due to capacity constraints and/or interjurisdictional
conflict in different institutional settings. Where specific
intergovernmental coordination fora are in place and the
distribution of own and shared responsibilities among
the levels of administration, the management of natural
disasters may involve the engagement of other same-
level jurisdictions and their agencies, including in situ-
ations where a natural disaster straddles interjurisdictional
borders.

As for post-disaster recovery and reconstruction, sub-
national governments play a leading role, depending on
their autonomy in spending and regulatory matters, the
breadth of their tax bases and their reliance on the central
government for the financing of investment (de Mello &
Ter-Minassian, 2022, 2023). The central government
has a role to play at this stage of the cycle as well, even
where there is significant subnational fiscal-financial and
regulatory autonomy, especially in the case of large natural
disasters, whose damages and destruction may overwhelm
local capabilities. Intergovernmental cooperation is desir-
able so that lessons learned can be shared across the
national territory and benefit jurisdictions that have not
been affected by a given disaster but are vulnerable to

REGIONAL STUDIES
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the same type or comparable hazard (Smith & Wenger,
2007). The recovery phase also offers an opportunity for
intergovernmental cooperation, and appropriate financing,
where relevant, to set higher standards for the construction
and maintenance of critical infrastructure in a manner that
reduces vulnerabilities to future shocks, as well as for the
issuance of stricter building codes and land use regulations,
where needed.

For all these reasons, the occurrence of natural disas-
ters, depending on their nature and severity, is likely to
lead to an increase in subnational spending and a reduction
in revenue, which may be financed in part or in full
through increases in grants and transfers from higher levels
of administration. These effects are likely stronger in the
short-to-medium run than over extended periods of
time. This depends on the specific recovery and recon-
struction pathways, and on whether or not concrete
experience with a particular disaster exposes gaps in the
multi-level governance of natural disaster risk manage-
ment and the policies of different levels of government
in a manner that leads to longer-term changes in the
assignment of own and shared fiscal-financial functions
within governments.

2.2. A review of the empirical literature
Consistent with the theoretical considerations above, there
is a growing empirical literature on the association
between natural disasters and decentralisation, or more
generally the internal structure of government. For
example, Tselios (2021) tests the hypothesis that the
occurrence of natural disasters influences the sharing of
policymaking and administrative authority among the
layers of government. He finds that large natural disasters,
measured in terms of their death toll, reinforces decentra-
lisation. However, the results are not robust to the differ-
ent aspects of decentralisation considered in the Regional
Authority Index computed by Hooghe et al. (2010, 2016),
which is the main indicator of decentralised used in his
analysis. The typology of natural disasters is available
from the Emergency Events Database (EM-DAT) com-
piled by the Centre for Research on the Epidemiology
of Disasters (CRED). In other words, the author finds
that the human and economic losses associated with natu-
ral disasters influence the internal structure of government
in a manner that encourages the decentralisation of policy-
making and political prerogatives to the subnational levels
of administration.

Evidence is also available from Cadaval Sampedro
et al. (2023) for a variety of extreme events, including
economic crises, natural disasters, epidemics/pandemics
and military conflicts. The authors test the hypothesis
that these extreme events lead to durable changes in
multi-layered governance systems that affect the level of
decentralisation. They find that, unlike Tselios (2021),
natural disasters tend to reduce the level of decentralisa-
tion, while military conflicts tend to increase it, in both
cases with long-lasting effects. The parameter estimates
are less precise for the sample of OECD countries,
suggesting that the institutional frameworks of more
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advanced countries appear to be more resilient to the
shocks associated with natural disasters. They also use
the RAT indicator along with the conventional expenditure
and revenue decentralisation metrics, as well as the natural
disaster indicators available from EM-DAT.

Causality can also go from decentralisation to the
materialisation of natural disaster risks, which is the
focus of most of the empirical literature to date. This is
to the extent that decentralisation influences the prepared-
ness of government to deal with natural disasters in a man-
ner that reduces unfavourable outcomes, such as human
and material loss, and makes economies and societies
more resilient to future shocks. This is not to say that
decentralisation affects the distribution of natural hazards
per se, which are exogenous to policy, but it can contribute
to mitigating the adverse human and economic conse-
quences of these hazards, when they materialise. In other
words, decentralisation may be associated with better out-
comes from the occurrence of natural disasters in terms of
lower human and material losses.

There is indeed cross-country empirical evidence that
decentralisation is associated with better outcomes from
natural disasters. Escaleras and Register (2012) focus on
expenditure decentralisation and on the death toll of the dis-
aster registry available in EM-DAT. They find that greater
expenditure decentralisation is associated with a lower
death toll from natural disasters. Skidmore and Toya
(2013) also report a negative correlation between decentrali-
sation and death tolls using similar definitions of decentrali-
sation and natural disasters, while identifying significant
non-linearities in the relationship between these two vari-
ables. Tselios and Tompkins (2017) focus instead on politi-
cal, rather than fiscal, decentralisation and on disasters
related to storms and earthquakes, rather than the full spec-
trum of events included in EM-DAT. They use the Regional
Authority Index computed by Hooghe et al. (2010, 2016) as
the indicator of decentralisation and find that human losses
from storms and earthquakes are lower in countries where
the regional governments have greater political and policy
authority. They also find that the economic damages associ-
ated with these natural disasters may be more, not less, severe
in more decentralised countries, despite lower human losses.
Tselios and Tompkins (2020) focus instead on the occur-
rence of a natural disaster based on EM-DAT, rather than
its human or economic fallout, and use the Regional Auth-
ority Index computed by Hooghe et al. (2010, 2016) as the
indicator of decentralisation. Contrary to previous evidence,
they find that the structure of government does not affect a
country’s natural disaster probability in a statistically signifi-
cant manner, even though the quality of government does,
but evidence is weak.

Empirical work on the effects of natural disasters con-
siders a variety of controls, including a country’s income
level, population and socio-political indicators (e.g.,
Bloom et al., 2022). Geographical and disaster suscepti-
bility indicators are also often considered. In general,
empirical analysis shows that richer countries and those
with better socio-political indicators, including edu-
cational attainment and democratic governance, tend to
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have better disaster outcomes, which in turn tend to be
strongly influenced by propensity to natural disasters,
including those related to geographical characteristics.
Poverty, urbanisation, environmental degradation and
income inequality are powerful predictors of adverse natu-
ral disaster outcomes. Political systems also affect the abil-
ity of countries to minimise the adverse outcomes from
these shocks.

Moreover, empirical analysis tends to focus on long-
term equilibrium relationships, rather than the short-
term dynamics, between the variables of interest (e.g.,
Cadaval Sampedro et al., 2023; Tselios, 2021). In other
words, the estimating strategies consist of running
reduced-form equations in levels for panels of country-
level or regional data, often including country and time
fixed effects to exploit the between dimension of the
data. In doing so, the empirical literature overlooks the
interconnections  associated with intergovernmental
arrangements for the management of crises and the
attendant post-crisis recovery that tend to have short- to
medium-term effects on the variables of interest. It is
therefore possible that statistically significant relationships
may emerge in the short-to-medium term even if none is
discerned over longer periods of time. In other words, sup-
port for dealing with crises and recovering from them may
entail time-bound increases in intergovernmental grants
and transfers to the affected areas, increases in policy
autonomy to address local needs and increases in local rev-
enue mobilisation to finance (at least in part) the post-cri-
sis recovery and reconstruction efforts within existing
arrangements without a durable change to the governance
and institutional underpinnings of intergovernmental
relations (de Mello & Ter-Minassian, 2022).

Against this background, this paper contributes to the
empirical cross-country literature in two main ways. First,
it tests the hypothesis that the occurrence of natural disas-
ters is associated with the decentralisation of policymak-
ing, administrative and political responsibilities to the
subnational layers of government, as in Tselios (2021)
and Cadaval Sampedro et al. (2023). Second, the paper
emphasises the short-to-medium term dynamic linkages
between shocks and decentralisation by computing impulse
responses, rather than estimating long-term equilibrium
relationships based on cross-sectional panel regressions, as
in the literature surveyed above.

3. ESTIMATING STRATEGY AND DATA

As noted above, the main hypothesis to be tested is
whether the occurrence of natural disasters is associated
with the decentralisation of policymaking, administrative
and political responsibilities to the subnational layers of
government, at least in the short-to-medium term while
controlling for other co-variates. To estimate the response
of fiscal decentralisation to major natural disasters, we fol-
low the local projection method proposed by Jorda (2005)
to estimate impulse-response functions. This approach has
been advocated by Auerbach and Gorodnichenko (2013a,
2013b) and Romer and Romer (2019) as a flexible

alternative to estimating long-term relationships between
variables. The local projection method looks at dynamic
responses such as those based on the interactions between
the occurrence of natural disasters, on the one hand, and
the rules and procedures governing intergovernmental fis-
cal relations, on the other.

The baseline specification is:

Yig+k — Ye—1,i = Q; + 7+ B,éf/?“k-fi,t + 0)(1',1 +&;; (1)

in which y;, is the dependent fiscal decentralisation vari-
able of interest in country i at time # shocks; ; denotes the
occurrence of a natural disaster in country 7 at time # 8,
denotes the (cumulative) response of the variable of inter-
est in each % year after the occurrence of a natural disaster
in country 7 a;, 7; are country and time fixed effects,
respectively, included to take account for cross-country
heterogeneity and global factors (such as the world
business cycle or oil price movements); X;, is a set a of
control variables including two lags of the shocks, two
lags of real GDP growth and two lags of the relevant
dependent variable; and €;, is an error term.”

Equation (1) is estimated by ordinary least squares
(OLS).? Impulse response functions (IRFs) are obtained
by plotting the estimated 8, for k= 0,1, ...,5 with 90
(68) percent confidence bands computed using the stan-
dard deviations associated with the estimated coefficients
B, based on robust standard errors clustered at the country
level. Shocks are treated as exogenous events as they can-
not be anticipated nor correlated with past changes in the
internal structure of government.

We equally inspect if initial economic positioning at the
time of occurrence of a natural disaster affect the inter-
actions with fiscal decentralisation. This is important,
because claims on government budgets also vary along the
business cycle, not least those related to the operation of
the automatic stabilisers, such as increases in unemploy-
ment benefits during downturns (Jalles, 2023). These press-
ures influence the ability of governments to respond to
crises and in turn the fiscal relations that underpin the shar-
ing of responsibility among the different layers of adminis-
tration. We posit that the path of spending and revenue in
response to shocks depends on the position of the economy
in the business cycle when a given shock occurs.

To test the above-mentioned hypothesis, we now allow
impulse responses to vary in accordance to a continuous
function F(z;,):

Vipir — Vip1 = @ + T + BEF(2; )shocks;; + B (1
- F(Zi,t))fbafk-fi,t + e)(i,t + &is (2)

with F(z;,) = exp(—¥2ir)

ey o,
1+ exp(—vyzi) Y

in which z; is an indicator of economic activity (prox-
ied by real GDP growth or the output gap estimated via
HP filter) normalised to have zero mean and unit var-
iance.® The coefficients B% and B capture, for instance,
the decentralisation impact of natural disasters at each
horizon % in cases of recessions (F(z;;) ~ 1 when z goes

REGIONAL STUDIES



6 Luiz de Mello and Joao Tovar

with linear fit
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Figure 1. Decentralisation and natural disasters.
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Note: The scatter plot shows unconditional correlations between the fiscal decentralisation measures and natural disasters

occurrence.
Source: Authors’ calculations.

to minus infinity) and expansions (1 — F(z;) ~ 1 when z
goes to plus infinity), respectively. We chose y = 1.5 J

Auerbach and Gorodnichenko (2012, 2013) discuss
how the application of the local projection method to
non-linear estimations is equivalent to Granger and Teris-
virta (1993) smooth transition autoregressive (STAR)
model. At least two advantages can be mentioned. First,
compared with a model in which a dependent variable
would be interacted with an indicator of the economic
positioning, the STAR approach in the context of local
projections allows a direct test of whether there is a differ-
entiated effect of natural disasters on decentralisation
depending on whether the economy is in a recessions or
expansions. Secondly, in comparison with the alternative
of running structural vector autoregressions for each
regime (expansions and recessions), the STAR approach
in the context of local projections allows the effect of natu-
ral disasters to change smoothly between regimes by con-
sidering a continuum of states to compute the impulse
response functions and this makes the responses more
stable and precise.

REGIONAL STUDIES

The indicator of fiscal decentralisation, y;;, measures
the functional composition of government spending and
revenue, defined as the subnational shares of total general
government spending and revenue. Data are available from
the IMF’s Government Finance Statistics database and
include updates (up to 2019) by Dziobek et al. (2011).
Our starting sample includes 70 countries with decentrali-
sation data from 1990-2019. An alternative indicator used
in the analysis, the RAI, computed by Hooghe et al.
(2010, 2016) and subsequently updated by Schakel et al.
(2018), goes beyond the fiscal relations across levels of
government and include aspects of subnational policy
autonomy. The indicator covers several provisions related
to own and shared responsibilities of the regional
(middle-tier) jurisdictions in the areas of administration,
the executive and law-making prerogatives of the subna-
tional governments, as well as inter-jurisdictional coordi-
nation mechanisms. Data are available for 81 countries
over the period 1950-2010.

As in the remainder of the literature, the decentralisa-
tion indicators used in the empirical analysis suffer from
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Figure 2. Revenue and spending decentralisation: Impulse responses for the advanced economies.

Note: Impulse responses of local projection estimates of the effect of natural disaster shocks on cumulative fiscal decentralisation
proxiesint =1, ..., 5. The solid black lines plot the impulse responses based on Equation (1). So, the position of the lineatt =5
shows the accumulated impact of a given shock on revenue or spending decentralisation in percentage points, 5 years after the
shock. The y axis displays single-digit percentage points. The dark grey shaded areas display the 90% SCC error bands; the light
grey shaded areas display the 68% SCC error bands. Year t = 1 is the first year after a shock, which occurs at t = 0.

Source: Authors’ calculations.
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Figure 3. Revenue and spending decentralisation: Impulse responses for the developing countries.

Note: Impulse responses of local projection estimates of the effect of natural disaster shocks on cumulative fiscal decentralisation
proxiesint =1, ..., 5. The solid black lines plot the impulse responses based on Equation (1). So, the position of the lineatt =5
shows the accumulated impact of a given shock on revenue or spending decentralisation in percentage points, 5 years after the
shock. The y axis displays single-digit percentage points. The dark grey shaded areas display the 90% SCC error bands; the light
grey shaded areas display the 68% SCC error bands. Year t = 1 is the first year after a shock, which occurs at t = 0.

Source: Authors’ calculations.
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Figure 4. RAI (%): Impulse responses for the advanced economies.

Note: Impulse responses of local projection estimates of the effect of natural disaster shocks on cumulative fiscal decentralisation
proxiesint =1, ..., 5. The solid black lines plot the impulse responses based on Equation (1). So, the position of the lineatt =5
shows the accumulated impact of a given shock on revenue or spending decentralisation in percentage points, 5 years after the
shock. The y axis displays single-digit percentage points. The dark grey shaded areas display the 90% SCC error bands; the light
grey shaded areas display the 68% SCC error bands. Year t = 1 is the first year after a shock, which occurs at t = 0.

Source: Authors’ calculations.

several well-known limitations. For example, the indicators
of spending decentralisation do not distinguish between
own-account functions and those related to shared respon-
sibilities or reflecting mandates from higher levels of admin-
istration. Likewise, the revenue decentralisation indicators
do not allow for distinguishing between own sources and
shared ones. Moreover, the subnational authority indicators
refer to the regional level of government and therefore omit
the authority of the local governments, which are often at
the forefront of natural disaster management.

The chronology of natural disasters is constructed
using data obtained from EM-DAT, as in the literature
surveyed above, which documents disaster occurrence
and outcomes by country and disaster type from 1900 to
the present day.

A natural disaster is defined as an unforeseen and sud-
den natural hazard-associated event that overwhelms local
capacity, necessitating a request to the national or inter-
national level for external assistance, and causes great
damage, destruction and human suffering. For a disaster
to be included in EM-DAT, according to Tselios
(2021), at least one of the following Centre for Research
on the Epidemiology of Disasters (CRED) criteria has

to be fulfilled: ‘(a) ten or more people reported killed, (b)
a hundred or more people reported affected, (c) declara-
tion of a state emergency, and (d) a call for international
assistance’. The events focus on extreme temperatures,
floods, droughts, landslides, wildfires and windstorms.
‘Natural disaster occurrence (disaster propensity) is
measured as a dummy variable, which is equal to 1 if a
country in a year has experienced a natural disaster follow-
ing the EM-DAT criteria, and 0 otherwise. Hence, this
dummy variable shows whether a hazard becomes a disas-
ter’ (Tselios, 2021; Tselios & Tompkins, 2020).

The EM-DAT dataset also contains information on
climate change vulnerabilities. The relevant indicator
refers to ‘a country’s exposure, sensitivity and capacity to
adapt to the impacts of climate change’ and comprise indi-
cators of six life-supporting sectors: food, water, health,
ecosystem services, human habitat and infrastructure. Vul-
nerability is measured as a continuous variable.

Preliminary inspection of the data indeed shows a cor-
relation between decentralisation and occurrence of natu-
ral disasters. The countries that tend to concentrate most
disasters identified in EM-DAT, such as Brazil, Colom-
bia, India, Indonesia, Peru and the United States, are

REGIONAL STUDIES
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Figure 5. RAI (%): Impulse responses for the developing countries.

Note: Impulse responses of local projection estimates of the effect of natural disaster shocks on cumulative fiscal decentralisation
proxiesint =1, ..., 5. The solid black lines plot the impulse responses based on Equation (1). So, the position of the lineatt =5
shows the accumulated impact of a given shock on revenue or spending decentralisation in percentage points, 5 years after the
shock. The y axis displays single-digit percentage points. The dark grey shaded areas display the 90% SCC error bands; the light
grey shaded areas display the 68% SCC error bands. Year t = 1 is the first year after a shock, which occurs at t = 0.

Source: Authors’ calculations.

large in terms of landmass and population, and they also
tend to be among the most decentralised in the world on
the basis of the expenditure and revenue decentralisation
metrics used in the analysis (Figure 1). There also seems
to be a positive correlation between occurrence of natural
disasters and decentralisation as measured by the RAI
indicator, which goes beyond fiscal metrics.®

4. EMPIRICAL EVIDENCE

4.1. Baseline results and robustness analysis

The starting point of the analysis is the estimation of base-
line equations for the subnational shares of government
spending and revenue, as well as the RAI indicator,
which will underpin the computation of the impulse
response functions. These baseline regressions are reported
in Appendix Table A2, from the online supplemental data,
and include a set of standard co-variates based on the
decentralisation literature (e.g., de Mello & Jalles, 2020).
The results suggest that the subnational share of revenue
is lower in more developed countries (higher GDP per
capita) and where output growth is stronger. As for gov-
ernment spending, the subnational share appears to be
higher where inflation is higher and in economies that

REGIONAL STUDIES

are more closed to trade. In addition, the subnational
shares of both revenue and spending tend to be higher
where government indebtedness is lower, reflecting the
overall state of the public finances. Moreover, improve-
ments in the terms of trade and a higher share of agricul-
ture in GDP are associated with higher subnational
revenue and spending shares. Finally, income distribution
tends to be associated with a higher subnational revenue
share but a lower spending share.

Turning to the impulse response functions, attention is
focused on different natural disasters, including wildfires,
droughts, floods, storms, landslides and extreme tempera-
ture events, and climate vulnerability. The impulse
responses are computed for the sub-samples of advanced
and developing countries separately. The main finding of
the analysis is that the occurrence of a natural disaster is
associated with higher subnational shares of revenue and
spending in the years following the shock, even though
there is considerable variation across shocks and groups
of countries.’

Starting with the impulse responses for the subnational
spending shares, for the group of advanced economies, the
impulse responses show that wildfires, droughts and
storms are associated with an increase in the subnational
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Figure 6. Conditional revenue decentralisation impulse responses: The role of the business cycle in the advanced economies.
Note: Impulse responses of conditional local projection estimates of the effect of natural disaster shocks on cumulative fiscal
decentralisation proxiesint =1, ..., 5. The solid black lines plot the impulse responses based on Equation (2). So, the position
of the line at t =5 shows the accumulated impact of a given shock on revenue or spending decentralisation in percentage
points, 5 years after the shock conditional on being in a recession or expansion. The solid blue line corresponds to the uncondi-
tional response from Equation (1) plotted above. The y axis displays single-digit percentage points. The dark grey shaded areas
display the 90% SCC error bands; the light grey shaded areas display the 68% SCC error bands. Year t = 1 is the first year after a
shock that occurs at t = 0.

Source: Authors’ calculations.
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Figure 7. Conditional spending decentralisation impulse responses: The role of the business cycle in the advanced economies.
Note: Impulse responses of conditional local projection estimates of the effect of natural disaster shocks on cumulative fiscal
decentralisation proxiesint =1, ..., 5. The solid black lines plot the impulse responses based on Equation (2). So, the position
of the line at t =5 shows the accumulated impact of a given shock on revenue or spending decentralisation in percentage
points, 5 years after the shock conditional on being in a recession or expansion. The solid blue line corresponds to the uncondi-
tional response from Equation (1) plotted earlier. The y axis displays single-digit percentage points. The dark grey shaded areas
display the 90% SCC error bands; the light grey shaded areas display the 68% SCC error bands. Year t = 1 is the first year after a

shock occurs at t = 0.
Source: Authors’ calculations.
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Figure 8. Conditional revenue decentralisation impulse responses: The role of the business cycle in developing countries.

Note: Impulse responses of conditional local projection estimates of the effect of natural disaster shocks on cumulative fiscal
decentralisation proxiesint =1, ..., 5. The solid black lines plot the impulse responses based on Equation (2). So, the position
of the line at t =5 shows the accumulated impact of a given shock on revenue or spending decentralisation in percentage
points, 5 years after the shock conditional on being in a recession or expansion. The solid blue line corresponds to the uncondi-
tional response from Equation (1) plotted earlier. The y axis displays single-digit percentage points. The dark grey shaded areas
display the 90% SCC error bands; the light grey shaded areas display the 68% SCC error bands. Year t = 1 is the first year after a

shock occurs at t = 0.
Source: Authors’ calculations.
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Figure 9. Conditional spending decentralisation impulse responses: The role of the business cycle in developing countries.

Note: Impulse responses of conditional local projection estimates of the effect of natural disaster shocks on cumulative fiscal
decentralisation proxiesint =1, ..., 5. The solid black lines plot the impulse responses based on Equation (2). So, the position
of the line at t =5 shows the accumulated impact of a given shock on revenue or spending decentralisation in percentage
points, 5 years after the shock conditional on being in a recession or expansion. The solid blue line corresponds to the uncondi-
tional response from Equation (1) plotted earlier. The y axis displays single-digit percentage points. The dark grey shaded areas
display the 90% SCC error bands; the light grey shaded areas display the 68% SCC error bands. Year t = 1 is the first year after a

shock occurs at t = 0.
Source: Authors’ calculations.
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spending share within 5 years following the shock
(Figure 2). The same applies to overall climate vulner-
ability. In the case of floods there seems to be a negative,
albeit short-lived effect on spending decentralisation. For
the group of developing countries, an increase in the sub-
national spending share is also detected following a
drought (Figure 3). The same applies for landslides and
overall climate vulnerability (albeit of short duration). A
temperature shock and storms are associated with a
lower subnational spending share, but these effects are
short-lived. As regards the subnational shares of revenue,
the impulse responses are defined more precisely for the
group of developing countries. Droughts, floods and
storms are associated with an increase in subnational rev-
enue shares within a six-year horizon following the shock,
whereas the converse is observed for a temperature shock
and landslides (even if it is short-lived in this case).

Since the effects of natural disasters can go beyond the
public finances, we also used the RAI indicator as a metric
of decentralisation. The results reported in Figure 4 for the
advanced economies show that floods and climate vulner-
abilities tend to lead to a sustained increase in decentrali-
sation within a 5-year period following the shock. Extreme
temperature episodes and wildfires tend to have the oppo-
site effects, at least over a short period in the aftermath of
the shock. For the developing countries, floods and
extreme temperature events also have sustained decentra-
lising effects, whereas droughts and wildfires tend to
have the opposite effect (Figure 5).

As for the conditional impulse responses, the analysis
suggests that when a shock occurs during recessions (cycli-
cal expansions), they tend to have a stronger revenue cen-
tralising (decentralising) effect in the advanced economies.
This is the case for both revenue and spending decentrali-
sation in the advanced economies (Figures 6 and 7). These
outcomes depend on the specific shock, as for the uncon-
ditional impulse responses. This is also the case for the
developing countries (Figures 8 and 9)."°

4.2. Implications of the analysis for regional
policy
Intergovernmental relations and the distribution of fiscal,
financial and policymaking powers across a country’s levels
of administration are shaped by history, culture, legal tra-
ditions and politics, which evolve slowly. Exogeneous
shocks, such as those associated with natural disasters,
may well trigger longer-term institutional change but
they typically lead to dynamic responses within established
systems of intergovernmental relations (Cadaval Sampedro
et al., 2023; Pierson, 2000). These short- and longer-term
effects shed light on the links that exist between decentra-
lisation and the design of intergovernmental relations, on
the one hand, and regional policy more generally, on the
other. These effects inform policy reform choices to
enhance resilience of governance systems and fiscal decen-
tralisation to cope with the presence of extreme events,
including natural disasters.

For example, in the case of regional development and
policy, which emphasise the importance of local

conditions in policy design, the occurrence of natural dis-
asters is likely to lead to place-based responses rather than
uniform ones across a national territory. Centralised pol-
icies are therefore likely to be less suitable for dealing
with local disaster risks and shocks. Disaster risk preven-
tion and management therefore focus on the subnational
jurisdictions even though national and supranational gov-
ernments have a role to play, as discussed above. Lessons
also apply to spatial planning and governance, given that
the optional scale of policy responses vary across natural
hazards, with local governments playing a more prominent
role in prevention and risk management in the case of
natural disasters whose effects tend to be more localised.
Decentralised governance structures affect the coordi-
nation and effectiveness of regional disaster management
efforts.

Moreover, implications can be identified for economic
geography, given the concentration of economic activity
within a country’s territory and the need to identify
those risks posed by natural hazards for the local economy,
as well as spillovers within broader geographical areas
through supply chains and global production networks
(Fold, 2014). The COVID-19 pandemic highlighted
important regional effects in this regard (Bailey et al.,
2020, 2023). This is of particular interest to policymakers
and practitioners working on regional planning, disaster
management and local governance.

Empirical evidence of a link between natural disasters
and decentralisation also draws attention to the need for
a better understanding of how decentralisation may con-
tribute to variations in disaster preparedness and response
capabilities across different regions. This is relevant for
understanding how subnational governance arrangements
influence regional disparities in resilience and vulner-
ability, as discussed, for example, by de Mello and Ter-
Minassian (2022, 2023). Empirical evidence in this area
can contribute to a better understanding of the practical
implications of governance structures on disaster
outcomes.

5. DISCUSSION AND CONCLUSIONS

The main finding of the empirical analysis is that intergo-
vernmental fiscal relations — at least as far as gauged by the
subnational shares of government spending and revenue,
as well as the assignment of administrative, policymaking
and political functions to the regional layers of government
—are affected by the occurrence of natural disasters, at least
in the short-to-medium run. These effects are defined
more precisely for spending than revenue and vary
among a wide range of hazards, and between advanced
and developing economies. This is not surprising given
the cross-country diversity of intergovernmental fiscal
arrangements around the world and the specific rules
and practices in each country to deal with adverse shocks.

Overall, the empirical findings suggest that impli-
cations for decentralisation are likely to be more robust
for those natural disasters whose effects are more likely
to be felt locally — such as wildfires, droughts, storms
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and floods — and for which the subnational governments
have a more prominent role to play in prevention and pro-
vision of frontline services to the population when disasters
occur, as well as in the mobilisation of resources for post-
disaster recovery and reconstruction. In addition, the find-
ings for climate vulnerabilities suggest that climate change
is expected to influence reforms in intergovernmental
relations in the years to come. This is all the more impor-
tant as climate change reshapes the distribution of natural
hazards and adaptation needs, with attendant implications
for the public finances at all levels of administration.

Moreover, the empirical analysis provides insights for
future scholarly work on the design of intergovernmental
relations in a manner that can improve the preparedness
of governments at large (all levels of administration) to
cope with adverse shocks arising from natural disasters.
Of course, in the short-to-medium run options for dealing
with these adverse shocks need to reflect existing intergo-
vernmental arrangements, which are typically rooted in
broader institutional and legal traditions.

Over time and bearing in mind the diversity of esti-
mated responses documented above, a case could be made
for increasing subnational fiscal and policymaking auton-
omy. This is because of the prominent role played by the
subnational governments in prevention, such as by issuing
land use regulations to minimise risks of flooding and land-
slides, investing in infrastructure that is less vulnerable to
natural disasters and climate change more broadly, and pre-
paring contingency plans to respond to such disasters when
they do materialise. These activities are local in nature,
because they need to reflect local conditions and deal with
localised impacts, but they too can have some (positive or
negative) externalities, especially on adjacent jurisdictions.
Intergovernmental cooperation is therefore important, so
that these spillover effects can be taken into consideration,
good practices can be identified, and risk can be pooled
and shared among the different levels of administration
through appropriate assignments of policymaking, manage-
rial and fiscal-financial responsibilities.

Against this background, future work could shed light
on the effectiveness of the different options available to
national governments to support the subnational jurisdic-
tions. In the area of prevention, minimum standards can
be set nationally, and the national governments can provide
technical support and financial resources to the subnational
governments in need through grants and transfers. This is
particularly important in the area of adaptation to climate
change, since most of the investments in adaptation and
disaster recovery are likely to require additional resources
(de Mello & Ter-Minassian, 2022, 2023). Grants and
transfers can be designed in a manner that ensures that
financial support is spent where it is intended, for example
through conditionality on the use of funds, and where
appropriate used to encourage local revenue mobilisation,
as in the case of matching grants and other co-financing
arrangements for climate change adaptation initiatives
(Martinez-Vazquez, 2021).

Another area for future research on decentralised risk
management is related to the design of insurance
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mechanisms. Few countries invest in the resilience of criti-
cal infrastructure, such as those that produce and deliver
electricity, gas, water and telecommunications, in the
form of system redundancies, diversification of suppliers
and availability of back-up productive capacity. Indeed,
according to a recent survey by the OECD (Survey on Gov-
ernance of Critical Infrastructure Resilience, 2019-2020),
only a minority of countries offer incentives for critical infra-
structure operators to invest in resilience in the form of
grants or financial rewards, or through regulatory provisions
and financial penalties for service disruption. Also, several
OECD countries lack national inventories of critical infra-
structure assets, systems, functions or operators (OECD,
2021). Governments therefore need to estimate the value
of physical assets at risk to prepare for effective crisis man-
agement by purchasing insurance, as is the case of utility
companies, including those owned or controlled by govern-
ment, which are required to maintain up-to-date inventories
of assets at risk and can therefore insure those assets. Gov-
ernments at all levels should also maintain appropriate con-
tingency reserves to face upfront costs when shocks
materialise and, where applicable, to support affected
lower-level jurisdictions through ad-hoc grants for the man-
agement of crisis and during post-shock recovery.

Further work in all these areas would contribute to the
literature on the implications of climate change for the
public finances and fiscal policy more generally (de
Mello & Martinez-Vazquez, 2022). This is to the extent
that climate change affects the distribution of natural
hazards. Therefore, efforts to enhance the preparedness
of the subnational governments to cope with natural disas-
ters would likely have the added benefit of improving the
ability of governments to address the challenges associated
with climate change. This is also the case to the extent that
decentralisation helps to raise awareness among the popu-
lation about these challenges and creates opportunities for
bottom-up policy experimentation in the area of environ-
mental policies (de Mello & Jalles, 2022).
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NOTES

1. Tiernan etal. (2019) provide a literature review on dis-
aster risk management.

2. This is the case for most federations. See FEMA
(2016) for more information and governance arrange-
ments for the United States, for example. See also Pro-
ductivity Commission (2014) for more information and
discussion on funding arrangements in Australia. For the
case of unitary countries, see for example Kalogiannidis
et al. (2023) for intergovernmental governance arrange-
ments in Greece.

3. Hurricane Katrina led to a spur of scholarly work on
the multi-level governance of natural and man-made dis-
aster management and implications for fiscal federalism.
See, for example, Scavo et al. (2008) for an analysis of
the response to the 2005 Gulf Coast hurricanes and impli-
cations for reform of intergovernmental relations in the
United States. See also Downey and Myers (2020) for a
comparison of response arrangements in the United States
and Australia.

4. Similar methodology has been used by Jalles and Kar-
ras (2023) and Jalles (2023).

5. ‘Another advantage of the local projection method
compared to vector autoregression (autoregressive distrib-
uted lag) specifications is that the computation of confi-
dence bands does not require Monte Carlo simulations
or asymptotic approximations. One limitation, however,
is that confidence bands at longer horizons tend to be
wider than those estimated in vector autoregression speci-
fications’ (Gupta & Jalles, 2021).

6. We assign weights to each regime varying between 0
and 1 according to the weighting function F(.). This
way F(z;) can be interpreted as the probability of being
in a given regime, recession or expansion.

7. Results do not change if we use different values of the
parameter vy, between 1 and 4.

8. Summary statistics are shown in Appendix Table Al.
9. Adding a proxy of government size given by total
expenditure over GDP does not alter the main results
qualitatively. These are available from the authors upon
request.

10. This exercise cannot be performed for the RAI indi-
cator as the dependent variable due to a lack of degrees of
freedom. The common set after merging the required
dependent and independent variables is too small to
allow for valid inferences.

ORCID

Joao Tovar Jalles
5076

http://orcid.org/0000-0002-7171-

REFERENCES

Auerbach, A. J.,, & Gorodnichenko, Y. (2012). Measuring the
Output Responses to Fiscal Policy. American Economic Journal,
42), 1-27.

Auerbach, A. J., & Gorodnichenko, Y. (2013a). Output spillovers
from fiscal policy. American Economic Review, 103(3), 141-
146. https://doi.org/10.1257/aer.103.3.141

Auerbach, A. J., & Gorodnichenko, Y. (2013b). Fiscal multipliers in
recession and expansion. In A. Alesina, & F. Giavazzi (Eds.),
Fiscal policy after the financial crisis (pp. 63-102). University of
Chicago Press.

Bailey, D., Clark, J., Colombelli, A., Corradini, C., De Propris, L.,
Derudder, B., Fratesi, U., Fritsch, M., Harrison, ]., Hatfield,
M., Kemeny, T., Kogler, D. F., Lagendijk, A., Lawton, P.,
Ortega-Argilés, R., Iglesias Otero, C., & Usai, S. (2020).
Regions in a time of pandemic. Regional Studies, 54(9), 1163—
1174. https://doi.org/10.1080/00343404.2020.1798611

Bailey, D., Pitelis, C., & Tomlinson, P. (2023). Place-based indus-
trial and regional strategy — levelling the playing field. Regional
Studies, 57(6), 977-983. https://doi.org/10.1080/00343404.
2023.2168260

Bloom, D., Kuhn, M., & Prettner, K. (2022). Modern infectious dis-
eases: Macroeconomic impact and policy responses. Journal of
Economic Literature, 60(1), 85-131. https://doi.org/10.1257/jel.
20201642

Cadaval Sampedro, M., Herrero Alcalde, A., Lago-Pefias, S., &
Martinez-Viazquez, J. (2023). Extreme Events and the Resilience
of Decentralized Governance. International Center for Public
Policy Working Paper Series, at AYSPS, GSU paper2308.

Cohn, A. D. (2005). Mutual aid: Intergovernmental agreements for
emergency preparedness and response. The Urban Lawyer, 37, 1-51.

de Mello, L. (2021). The great recession and the great lockdown:
How are they shaping intergovernmental relations? In 1. Lago
(Ed.), Handbook on decentralisation, devolution and the state (pp.
347-374). Edward Elgar.

de Mello, L., & Jalles, ]J. (2020). The global crisis and intergovern-
mental relations: Revisiting the centralisation-decentralisation
debate ten years on. Regional Studies, 54(7), 942-957. https://
doi.org/10.1080/00343404.2019.1645326

de Mello, L., & Jalles, J. (2022). “Decentralisation and the environ-
ment: Survey-based and cross-country evidence”, REM Working
Papers, No. 0215-2022, School of Economics and Management,
University of Lisbon, Lisbon.

de Mello, L., & Martinez-Vazquez, J. (2022). Climate change impli-
cations for the public finances and fiscal policy: An agenda for
future research and filling the gaps in scholarly work.
Economics, 16(1), 194-198. https://doi.org/10.1515/econ-
2022-0026

de Mello, L., & Ter-Minassian, T. (2022). “Improving subnational
governments’ resilience in the wake of the COVID-19 pan-
demic”, OECD Working Paper on Fiscal Federalism, No. 37.
OECD, Paris.

de Mello, L., & Ter-Minassian, T (2023). “Subnational investments
in mitigation and adaptation to climate change: some financing
and governance issues”, paper prepared for “Contemporary
Challenges in Infrastructure Finance” organized by the
International Centre for Public Policy, Andrew Young School
of Policy Studies, Georgia State University in Atlanta, GA, on
29 September 2023.

Downey, D. C., & Myers, W. M. (2020). Federalism, intergovern-
mental relationships, and emergency response: A comparison of
Australia and the United States. American Review of Public
Administration, 50(6-7), 526-535. https://doi.org/10.1177/
0275074020941696

Dziobek, C., Mangas, C., & Kufa, P. (2011). “Measuring Fiscal
Decentralisation — Exploring the IMF’s Databases”, Working

REGIONAL STUDIES


http://orcid.org/0000-0002-7171-5076
http://orcid.org/0000-0002-7171-5076
https://doi.org/10.1257/aer.103.3.141
https://doi.org/10.1080/00343404.2020.1798611
https://doi.org/10.1080/00343404.2023.2168260
https://doi.org/10.1080/00343404.2023.2168260
https://doi.org/10.1257/jel.20201642
https://doi.org/10.1257/jel.20201642
https://doi.org/10.1080/00343404.2019.1645326
https://doi.org/10.1080/00343404.2019.1645326
https://doi.org/10.1515/econ-2022-0026
https://doi.org/10.1515/econ-2022-0026
https://doi.org/10.1177/0275074020941696
https://doi.org/10.1177/0275074020941696

18 Luiz de Mello and Joao Tovar

Paper, No. 11/126, International Monetary Fund, Washington,
DC.

EEA. (2022). Economic losses from climate-related extremes in Europe.
European Environment Agency.

Escaleras, M., & Register, C. A. (2012). Fiscal decentralization and
natural hazard risks. Public Choice, 151(1-2), 165-183. https://
doi.org/10.1007/s11127-010-9740-4

FEMA. (2016). National disaster recovery framework.

Fold, N. (2014). Value chain dynamics, settlement trajectories and
regional development. Regional Studies, 48(5), 778-790.
https://doi.org/10.1080/00343404.2014.901498

Granger, C., & Terisvirta, T. (1993). Modelling non-linear economic
relationships. Oxford University Press.

Gupta, S., & Jalles, J. (2021). Can COVID-19 induce governments
to implement tax reforms in developing countries? Applied
Economics, 54(20), 2288-2301.  https://doi.org/10.1080/
00036846.2021.1987380

Hooghe, L., Marks, G., & Schakel, A. H. (2010). T%e rise of regional
authority: A comprehensive study of 42 democracies. Routledge.

Hooghe, L., Marks, G., Schakel, A. H., Chapman, S., Niedzwiecki,
S., & Shair-Rosenfield, S. (2016). Measuring regional authority:
A post functionalist theory of governance, Vol. 1. Oxford
University Press.

IPCC. (2022). Climate change 2022: Impacts, adaptation, and vulner-
ability, contribution of working group II to the sixth assessment
report of the intergovernmental panel on climate change, IPCC,
Geneva.

Ishiwatari, M. (2013). “Disaster Risk Management at the National
Level”, ADBI Working Paper, No. 448, Asian Development
Bank Institute, Tokyo.

Jalles, J. (2023). Pandemics and economic turmoil in the short-run:
The role of fiscal space. The World Economy (forthcoming).
Jalles, J., & Karras, G. (2023). Pandemics and trade in the 21st cen-
tury: Evidence from five pre-COVID pandemics. Open
Economies Review, 34(4), 895-918. https://doi.org/10.1007/

$11079-022-09687-1

Jorda, O. (2005). Estimation and inference of impulse responses by
local projections. American Economic Review, 95(1), 161-182.
https://doi.org/10.1257/0002828053828518

Kalogiannidis, S., Kalfas, D., Chatzitheodoridis, F., & Lekkas, E.
(2023). Role of governance in developing disaster resiliency and
its impact on economic sustainability. Journal of Risk Financial
Management, 16(3), 151. https://doi.org/10.3390/jrfm16030151

Lee, D., Zhang, H., & Nguyen, C. (2018). “The economic impact of
natural disasters in Pacific Island countries: Adaptation and pre-
paredness”, IMF Working Paper, No. 2018/108, International
Monetary Fund, Washington, DC.

Martinez-Vazquez, J. (2021). “Adapting Fiscal Decentralization
Design to Combat Climate Change,” Climate Governance
Working Papers, International Bank for Reconstruction and
Development/The World Bank (also International Center for
Public Policy Working Paper 21-05, Georgia State University).

Miao, Q., Hou, Y., & Abrigo, M. (2018). Measuring the financial
shocks of natural disasters: A panel study of U.S. States.
National Tax Journal, 71(1), 11-44. https://doi.org/10.17310/
ntj.2018.1.01

NCEIL (2022). U.S. billion-dollar weather and climate disasters,

National Centres for Environmental Information.

REGIONAL STUDIES

Noy, I., & Nualsri, A. (2011). Fiscal storms: Public spending and
revenues in the aftermath of natural disasters. Environment
and Development Economics, 16(1), 113-128. https://doi.org/
10.1017/51355770X1000046X

OECD. (2017). The governance of land Use in OECD countries: Policy
analysis and recommendations.

OECD. (2020). COVID-19 and fiscal relations across levels of govern-
ment, OECD Policy Responses to Coronavirus (COVID-19).

OECD. (2021). Brick by brick: Building better housing policies.

OECD. (2021). Government at a glance.

Pierson, P. (2000). Increasing returns, path dependence, and the
study of politics. American Political Science Review, 92(2), 251—
267. https://doi.org/10.2307/2586011

Productivity Commission. (2014). Natural disaster funding arrange-
ments. Productivity Commission Inquiry Report, Government
of Australia, Canberra.

Romer, C., & Romer, D. (2019). Fiscal space and the aftermath of
financial crises: How It matters and Why. In Brookings Papers
on Economic Activity, Economic Studies Program, The Brookings
Institution, vol. 50 (pp. 239-313). Brookings.

Scavo, C., Kearney, R. C., & Kilroy, R. J. (2008). Challenges to fed-
eralism: Homeland security and disaster response. Publius, 38(1),
81-110. https://doi.org/10.1093/publius/pjm029

Schakel, A. H., Danailova, A., Gein, 1., & Hegewald, S. (2018).
Final report on updating the regional authority index (RAI) for
Jforty-five countries (2010-2016). European Commission.

Skidmore, M., & Toya, H. (2013). Natural disaster impacts and fis-
cal decentralization. Land Economics, §9(1), 101-117. https://
doi.org/10.3368/1¢.89.1.101

Smith, G. P., & Wenger, D. (2007). Sustainable disaster recovery:
Operationalizing an existing Agenda. In Handbook of disaster
research, Handbooks of Sociology and Social Research (pp.
234-257). Springer, New York.

Steytler, N. (2022). Comparative federalism and COVID-19.
Combating the pandemic. Routledge.

Tiernan, A., Drennan, L., Nalau, J., Onyango, E., Morrissey, L., &
Mackey, B. (2019). A review of themes in disaster resilience lit-
erature and international practice since 2012. Policy Design and
Practice, 2(1), 53-74. https://doi.org/10.1080/25741292.2018.
1507240

Tselios, V. (2021). Does the shock of natural hazard-associated dis-
asters affect the authority of regional governments? Applied
Geography, 134, 1-11. https://doi.org/10.1016/j.apgeog.2021.
102520

Tselios, V., & Tompkins, E. (2017). Local government, political
decentralisation and resilience to natural hazard-associated dis-
asters. Environmental Hazards, 16(3), 228-252. https://doi.
0rg/10.1080/17477891.2016.1277967

Tselios, V., & Tompkins, E. (2020). Can we prevent disasters using
socioeconomic and political policy tools? Journal of Disaster Risk
Reduction, 51, 101764. https://doi.org/10.1016/].ijdrr.2020.101764

UNISDIR. (2015). Sendai Framework for disaster risk reduction 2015-
2030: 37. International Strategy for Disaster Reduction, Geneva.

Unterberger, C. (2017). How flood damages to public infrastructure
affect municipal budget indicators. Economics of Disasters and
Climate Change, 2(1), 5-20. https://doi.org/10.1007/s41885-
017-0015-0

WHO. (2021). Climate change and health.


https://doi.org/10.1007/s11127-010-9740-4
https://doi.org/10.1007/s11127-010-9740-4
https://doi.org/10.1080/00343404.2014.901498
https://doi.org/10.1080/00036846.2021.1987380
https://doi.org/10.1080/00036846.2021.1987380
https://doi.org/10.1007/s11079-022-09687-1
https://doi.org/10.1007/s11079-022-09687-1
https://doi.org/10.1257/0002828053828518
https://doi.org/10.3390/jrfm16030151
https://doi.org/10.17310/ntj.2018.1.01
https://doi.org/10.17310/ntj.2018.1.01
https://doi.org/10.1017/S1355770X1000046X
https://doi.org/10.1017/S1355770X1000046X
https://doi.org/10.2307/2586011
https://doi.org/10.1093/publius/pjm029
https://doi.org/10.3368/le.89.1.101
https://doi.org/10.3368/le.89.1.101
https://doi.org/10.1080/25741292.2018.1507240
https://doi.org/10.1080/25741292.2018.1507240
https://doi.org/10.1016/j.apgeog.2021.102520
https://doi.org/10.1016/j.apgeog.2021.102520
https://doi.org/10.1080/17477891.2016.1277967
https://doi.org/10.1080/17477891.2016.1277967
https://doi.org/10.1016/j.ijdrr.2020.101764
https://doi.org/10.1007/s41885-017-0015-0
https://doi.org/10.1007/s41885-017-0015-0

	Abstract
	1. INTRODUCTION
	2. INSIGHTS FROM THE THEORETICAL AND EMPIRICAL LITERATURE
	2.1. Theoretical frameworks and hypotheses
	2.2. A review of the empirical literature

	3. ESTIMATING STRATEGY AND DATA
	4. EMPIRICAL EVIDENCE
	4.1. Baseline results and robustness analysis
	4.2. Implications of the analysis for regional policy

	5. DISCUSSION AND CONCLUSIONS
	ACKNOWLEDGEMENTS
	DISCLOSURE STATEMENT
	NOTES
	ORCID
	REFERENCES

