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Abstract

This paper develops a diagnostic-expectations theory of climate focusing events.
A disaster is diagnostic evidence about a latent hazard state, so voters overweight
it when forming beliefs about future climate risk. This raises the perceived return
to mitigation. But the same disaster destroys current output and raises recon-
struction needs, tightening the resource constraint under which policy is produced.
The paper’s central claim is not that focusing events fail to focus attention; rather,
attention may fail to translate into policy. In a political-economy model with
diagnostic expectations and risk-sensitive (Hansen—Sargent) preferences, we de-
compose the disaster response of mitigation into a diagnostic focusing channel and
a resource-defocusing channel. Mitigation falls when the latter dominates. The
model also yields a non-monotone role for disaster severity: more severe shocks
raise both the value of mitigation and the resource squeeze, but in the upper tail
the resource squeeze can compound while the marginal value of further probabil-
ity reduction saturates. Risk-sensitive preferences generate this saturation effect:
when perceived disaster probability is already high, stronger diagnosticity need not
always increase mitigation. Evidence from the 1990 Western European windstorm
cluster illustrates the mechanism.
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1 Introduction

Climate disasters will become more frequent and more intense over the coming decades (IPCC, [2022).
Their economic costs are already large: USD 280 billion in 2023 alone, with annual average losses of
USD 217 billion over 2014-2023 (Swiss Re Institute, 2024; Kahn, |2005), and these losses are amplified
by network effects through global supply chains (Barrot and Sauvagnat, |2016|). How disasters shape the
political economy of mitigation policy is therefore a first-order question for the low-carbon transition.
The usual intuition is that disasters should accelerate action because they are focusing events: they
make future climate damages vivid, raise salience, and move voters toward climate policy (Birkland,
1998)). Yet the movement from attention to legislation is not automatic. The central claim of this paper
is that disasters can focus beliefs while defocusing policy output when post-disaster resource constraints
bind.

The paper develops a diagnostic-expectations theory of this attention—policy translation failure. In
Birkland’s framework, focusing events matter because they are sudden, harmful, and symbolically linked
to a policy problem. We model this behavioral mechanism using diagnostic expectations (N. Gennaioli
and Shleifer, [2010; Bordalo, N. Gennaioli, and Shleifer, |2018; Bordalo, N. Gennaioli, and Shleifer, |2022]).
A realised disaster is not treated as just another draw from a known distribution; it is overweighted as
evidence about a latent hazard state. Formally, a disaster raises the perceived future hazard state, and
therefore the perceived probability of future disaster losses, by more than under the rational conditional
forecast. Diagnostic expectations are the paper’s formal microfoundation for focusing events.

The theoretical question is then: when does diagnostic focusing become mitigation policy? The
answer depends on two opposing channels. The diagnostic focusing channel raises demand for mitiga-
tion. A disaster increases the perceived disaster probability; mitigation lowers that probability; and,
under risk-sensitive preferences, voters value mitigation not only because it lowers expected losses but
also because it narrows the future-consumption lottery. The resource-defocusing channel works in the
opposite direction. The same disaster destroys current output and creates reconstruction needs, raising
the shadow cost of the resources, administrative effort, and political attention required to produce miti-
gation policy. The model shows that these two channels can move in opposite directions: attention rises
mechanically, but mitigation falls whenever the resource-defocusing channel dominates the diagnostic

focusing channel.



The analysis delivers four theoretical results. First, a disaster is always a focusing event in beliefs:
it raises the perceived hazard state and the perceived disaster probability, with diagnosticity scaling the
belief response. Second, the optimal mitigation response can be decomposed into a diagnostic focusing
term, a resource-defocusing term, and a reconstruction-side signal term. Third, the model characterises
the defocusing region in which mitigation declines despite heightened perceived climate risk. This result
also clarifies the role of disaster severity. More severe disasters raise the stakes of future climate losses,
which can increase the value of mitigation, but they also destroy more current resources and intensify
reconstruction needs. Severity therefore does not mechanically imply more mitigation. The upper-tail
prediction is that especially severe shocks are prone to attention—policy translation failure when the
resource squeeze rises faster than the marginal value of additional risk reduction. The role of diag-
nosticity is similarly sign-contingent: when the mitigation-side diagnostic bracket is positive, stronger
diagnosticity makes defocusing less likely; when the saturation term dominates, stronger diagnosticity
can reinforce defocusing. Fourth, in the dynamic extension, persistence is governed by the eigenvalues
of the capital-hazard system. A short-lived belief shock can generate a long-lived policy shortfall when
the resource/capital component is more persistent than the belief component.

Risk-sensitive preferences are used to discipline the mitigation-demand side of the mechanism. A
disaster raises the perceived probability of the bad branch of the future-consumption lottery. Mitigation
lowers that probability. Expected utility values this as expected loss avoided. Risk-sensitive preferences
add an insurance motive: mitigation is valuable because it reduces the dispersion of continuation utility.
This also creates a saturation effect. As perceived disaster probability rises, the marginal value of
trimming it further can fall. The implication is that more salience does not necessarily imply more
mitigation. Diagnostic expectations explain why disasters focus beliefs; risk-sensitive preferences explain
why the belief shock has a rich, and sometimes non-monotone, effect on mitigation demand; resource
constraints explain why policy can nevertheless move in the opposite direction.

To empirically motivate the model, we provide an illustration of a case in which an extreme weather
shock was followed by an increase in public concern about global warming but was not translated into
greater mitigation policy. In 1990, Western Europe experienced an unprecedented cluster of extreme
weather events, with eight major storms striking the continent in quick succession. Finland, the Nether-

lands, Luxembourg, and Denmark were particularly affected, experiencing the largest increase in storm



frequency relative to their historical averages. Using an event-study design, we find that these four coun-
tries implemented fewer mitigation laws than the rest of Western Europe over the subsequent decade
(1990-2000). While this analysis is neither a direct test nor a calibration of the theoretical model, it
provides an empirical illustration of the attention—policy translation failure documented in the empirical
literature reviewed in Section (2

The contribution is primarily theoretical and connects three literatures. To the focusing-events
literature (Birkland, [1998; Birkland, |2006)), it gives a behavioral microfoundation: focusing events are
diagnostic shocks to beliefs about a latent hazard state. To the diagnostic-expectations literature (N.
Gennaioli and Shleifer, 2010; Bordalo, N. Gennaioli, and Shleifer, |2018; Bordalo, N. Gennaioli, and
Shleifer, 2022; Afrouzi et al.,|2023)), it brings a new political-economy application in which overreaction
to salient climate events need not generate more policy action. To the political economy of climate and
disaster policy (Samuel Fankhauser, C. Gennaioli, and Collins, [2016; Sauquet, 2014} Carattini et al.,
2023}, de Silva and Tenreyro, [2021; Eskander and Sam Fankhauser,|2023; Galanis, Ricchiuti, and Tippet,
2025; Healy and Malhotra, [2009; Cohen and Werker, [2008; Gasper and Reeves, 2011; Garrett and Sobel,
2003; Besley and Persson, |2009; Besley and Persson, 2011, it identifies a resource-based mechanism
through which disasters can crowd out long-run mitigation even as they heighten perceived climate risk.

The structure of the paper is as follows. Section [2] presents motivating facts from the 1990 West-
ern European windstorm cluster. Section [3| develops the diagnostic focusing model, characterises the
defocusing region, shows how disaster severity shapes that region, analyses persistence, and derives

institutional-design implications. Section [] concludes.

2 Motivating Facts

A useful way to motivate the mechanism is to distinguish shifts in public demand for climate action
from changes in observable mitigation policy output. The literature points to a recurring pattern:
extreme climate experiences can plausibly shift public demand, yet these shifts often do not translate
into sustained mitigation policy production. This public demand—policy translation gap is the central
motivation for the theoretical framework developed in the next section.

On the public demand side, a large literature suggests that salient climate disasters can move beliefs



and political preferences. For Europe, exposure to climate extremes is associated with higher environ-
mental concern and greater Green voting, with the strength of these effects moderated by economic con-
ditions (e.g., regional income), consistent with the view that the economic environment shapes whether
climate experiences translate into expressed support for climate action (Hoffmann et al.,|2022). Causal
panel evidence reinforces this pattern across settings: U.S. disasters shift public perceptions of climate
change (Sloggy et al., |2021)), German flood experience strengthens climate-change beliefs (Osberghaus
and Fugger, 2022)), and flooding and heatwaves in England and Wales raise risk perception toward cli-
mate change (Lohmann and Kontoleon, 2023|). Herrnstadt and Muehlegger (2014) push the link further
toward observable political behaviour, showing that unusual local weather raises both climate-related
Google searches and the propensity of U.S. congressional members to take pro-environment positions in
roll-call votes. More broadly, Andre et al. (2024)) document increased support for climate action in more
vulnerable countries. Taken together, this evidence supports the premise that salient climate events can
shift perceived climate threat and public demand—a force that corresponds to the diagnostic focusing
channel in our theory.

A second set of findings, however, indicates that increased demand does not reliably translate
into political supply. Using a large corpus of party communications across Europe, Wappenhans et
al. (2024) show that, apart from short-lived responses by Green parties, mainstream parties do not
increase attention to environmental issues following severe extreme weather events. This suggests a
translation gap from public salience to agenda-setting and elite attention. More broadly, Otto et al.
(2021)) find that hazard frequency and severity are generally unassociated with improvements in disaster
risk reduction policy across 85 countries once baseline policy levels and other covariates are accounted
for. At the local level, when policy change occurs after extreme weather, it is typically oriented toward
risk management and adaptation rather than mitigation; Giordono, Boudet, and Gard-Murray (2020)
document scant evidence of mitigation-oriented policies proposed after events in a comparative analysis
of 15 cases. Rowan (2022) also finds no statistically significant relationship between climate disasters
and mitigation policy. Together, these findings are consistent with the possibility that post-disaster
governance reallocates scarce policy effort toward urgent recovery and risk management tasks, crowding

out mitigation even when perceived disaster probabilities rise.



2.1 An Empirical Illustration: The 1990 Western European

Windstorm Cluster

To illustrate that extreme climate disasters do not necessarily lead to an increase in mitigation, we
conduct an event study of the impact of a 1990 storm cluster in Western Europe on mitigation policies.
Given the limitations of drawing definitive causal conclusions from a sample of only 16 Western European
countries, these results should be interpreted simply as an illustration that motivates, rather than tests,
the theoretical model.

The year 1990 was particularly severe for climate-related disasters in Western Europe, with eight
major storms hitting the continent in quick succession and causing historically high levels of damage
in several countries. Following common definitions of extremes in the climate-statistics literature (J.
Hansen, Sato, and Ruedy, [2012; Rahmstorf and Coumou, [2011)), we define an extreme year as one in
which the annual count of climate-related disasters exceeds the country-specific mean by four standard
deviationsﬂ Using climate-related disaster data from the Emergency Events Database (EM-DAT) over
the period 19802020, we find that this threshold is exceeded only in 1990, and only in four countries:
Finland, the Netherlands, Luxembourg, and Denmark. Among the remaining Western European coun-
tries (Austria, Belgium, France, Germany, Ireland, Italy, Norway, Portugal, Spain, Sweden, Switzerland,
and the United Kingdom), the threshold is never exceededﬂ making the 1990 episode highly unusual.

Exploiting the fact that the 1990 shock was unique to a small subset of Western European countries,
we conduct a simple event study comparing the treated countries (Finland, the Netherlands, Luxem-
bourg, and Denmark) with the remaining Western European countriesE| over the subsequent decade
(1990-2000). Data on domestic mitigation legislation are taken from the Climate Change Laws of the

World database. A detailed description of the data, empirical methodology, and robustness tests is

! Annual counts of climate-related disasters, rather than damages as a share of GDP, are used to
identify the exogenous shock because damages from natural disasters are influenced by endogenous
factors, such as historical adaptation and risk-management investments. By contrast, an unusually
large number of extreme events occurring within a country in a given year is highly exogenous and
unpredictable.

2The only exception is Spain in 2019, which we exclude because it falls at the end of the sample
period and its subsequent effects cannot be analysed.

3 Austria, Belgium, France, Germany, Ireland, Italy, Norway, Portugal, Spain, Sweden, Switzerland,
and the United Kingdom.



provided in the Appendix. Here, we present only the main event-study result.

Figure[l| shows the evolution of the cumulative number of mitigation laws in the treated and control
groups. Pre-treatment trends are identical, as neither group implemented mitigation laws between 1980
and 1989. From 1990 onwards, however, the treated countries exhibit a relative decline in the cumulative
number of mitigation laws compared with the control group. This difference becomes statistically
significant at the 10% level three years after the 1990 shock and remains significant over the subsequent
decade.

These findings provide an empirical illustration, consistent with the literature discussed above, that
extreme climate disaster shocks do not necessarily lead to an increase in mitigation policies and may,
in this case, reduce them. The Appendix presents a range of robustness checks that support this result.
Although it is not possible to estimate a comparable event-study specification using public concern
about global warming because of data limitations, Figure [A77] in the Appendix shows that countries
experiencing larger GDP damages from the 1990 storm cluster also tended to exhibit larger increases in

concern about global warming between 1989 and 1991, using Eurobarometer data.



Figure 1: Impact of climate disaster shock on cumulative no. mitigation laws

Effect on cumulative mitigation laws
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Note: 1990 is identified as the only year where the number of climate damages 40 above the country mean. Treated group =
Finland, Netherlands, Luxembourg and Denmark. Control group = Austria, Belgium, France, Germany, Ireland, Italy, Norway,
Portugal, Spain, Sweden, Switzerland, United Kingdom. 90% confidence intervals



3 Model

We now turn to the model. Diagnostic expectations enter from the start because they are the formal
counterpart of the focusing-events mechanism. A disaster is a salient realisation that voters overweight
when forecasting a latent hazard state. The model then asks whether this diagnostic belief movement
translates into mitigation policy once the government faces a post-disaster resource constraint.

The model has two parts. A two-period framework develops the core mechanism and identifies the
parameter region in which the resource-defocusing channel dominates the diagnostic focusing channel.
An infinite-horizon version then treats persistence as a local propagation problem: once the shock has
reduced resources, the mitigation shortfall follows the eigenmodes of the capital-hazard system and can

outlast the belief shock.

3.1 Two-Period Model

Environment

An incumbent government chooses policy in period ¢ = 0 to maximize its probability of reelection.
Elections are decided by probabilistic voting (Lindbeck and Weibull, [1987; Dixit and Londregan, {1996}
Besley and Persson, |2011)): a representative swing voter supports the incumbent if the voter’s perceived
utility under the incumbent weakly exceeds that under the challenger, up to an idiosyncratic ideology
shock. The incumbent’s reelection probability is increasing in the swing voter’s perceived expected
utility from the incumbent’s policy platform.

In period 0, a climate disaster may occur: Dy € {0,1}, with a probability determined by the
underlying hazard state introduced below. Having observed Dy, the incumbent chooses mitigation
mo > 0 and reconstruction rg > 0. Period 1 involves no decisions, only stochastic consumption based

on the realized hazard state.



Production, Damage, and Capital Dynamics

Output in each period depends on capital K;, with initial stock Ky > 0 and productivity A > 0, and
on disaster damages:

Y; = AK,(1—6Dy), &€ (0,1). (1)

The damage fraction ¢ captures disaster severity and is directly interpretable as the share of output
destroyed by a disaster, matching the damages-to-GDP measure used in Section [2| This parameter is
conceptually distinct from both the realised event D, and the disaster probability p(H;). The event D;
says whether a disaster occurs, p(H;) says how likely disaster occurrence is, and § says how costly the
event is conditional on occurrence. Thus, severity does not shift beliefs directly in the baseline model;
it changes the resource loss today and the utility loss associated with future disaster states. Capital

evolves as

K =(1—-d)Ko+ o, (2)

with d € (0,1) a depreciation rate. The dynamic extension allows mitigation to have a productive

co-benefit through investment in clean capital.

Disaster Probability, the Hazard State, and Diagnostic Beliefs

A disaster in period t occurs with probability

Pr(D; = 1| Hy) = p(H,y), (3)

with p: H — (0,1) increasing. We maintain throughout that p is twice continuously differentiable and
weakly convex on the relevant hazard-state domain: p'(H) > 0 and p”(H) > 0 wherever evaluated.
Convexity is the substantive half of this regularity: it signs the mean piece of the diagnostic focusing
channel below, and the concavity argument in Appendix |B| uses p” > 0 directly. The variable H,
is a latent hazard state: a slow-moving index of the physical conditions that make extreme weather
more likely, summarising fundamentals such as cumulative emissions, temperature anomalies and the

associated hazard conditions. The disaster probability is the transformed object p; = p(H;). Voters
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care about the probability distribution over future consumption induced by p;, while policy acts on the

underlying hazard state H;. We therefore use the following terminology throughout:

Object Notation Meaning

Realised disaster Dy Binary disaster event.

Conditional severity 1) Output loss conditional on D; = 1.
Hazard state H, Latent physical climate/hazard index.
Disaster probability p: = p(H;)  Objective probability of Dy = 1.
Perceived hazard state H, Diagnostic belief about the hazard state.

Perceived disaster probability p; = p(H;) Probability entering welfare beliefs.
Mitigation my Policy effort that lowers the future hazard state.

Reconstruction T Policy effort that rebuilds productive capital.

In informal discussion we sometimes use “climate risk” as an umbrella term, but the formal distinction
is between the hazard state H;, the disaster probability p;, the perceived disaster probability p;, and
the conditional severity parameter . This distinction matters for the mechanism. The focusing-event
channel operates through the realised event Dy and the belief response it induces about H, and P1-
Severity governs the size of the loss conditional on such an event. A severe disaster can therefore make
mitigation more valuable by raising the bad-state loss, while simultaneously making mitigation harder
to finance by reducing current resources.
The hazard state evolves as

Hy = pHy — amq + ¢ Dy, (4)

with p € (0,1) persistence, @ > 0 the effectiveness of mitigation in improving the hazard state, and
Yy > 0 the feedback from a realised disaster to the future hazard state, a reduced form for the serial
clustering of hazard conditions. The dynamic extension in Section [3.5] adds an i.i.d. climate-variability
shock.

Voters form beliefs about the future hazard state using diagnostic expectations (Bordalo, N. Gen-
naioli, and Shleifer, 2018; Bordalo, N. Gennaioli, and Shleifer, 2022)) with diagnosticity parameter § > 0.

Following the standard formulation, the perceived future hazard state is the rational conditional forecast

11



plus an overreaction term that weights the surprise component of news:
H, = EPP[H\) = pHy — amq + g Do + 005 (Do — E[Dy)). (5)

The first three terms on the right-hand side are the rational conditional expectation EFF[Hy | Dol; the
final term is the diagnostic overweighting of the surprise Dy —E[Dg]. The perceived disaster probability,
the object that enters the voter’s welfare, is p; = p(H;). Setting 6 = 0 recovers the rational benchmark,
in which a realised disaster still raises the perceived hazard state by 15 per unit through the conditional
expectation. With 6 > 0, the same disaster raises the perceived hazard state by (14 6)1 g per unit when
it exceeds its prior mean, and perceived disaster probability with it through p(-), generating excessive
pessimism relative to RE. Where the argument is the perceived hazard state, we write k1 = p/ (I:I 1) >0

and kg = p”(H;) > 0 for the local slope and curvature of the probability function.
Proposition 1. Holding policy fized, a realised disaster raises the perceived future hazard state by

OH,

9Dy (1+0)Ym,

and raises the perceived disaster probability by

8]51 (T

whenever Yy > 0. For § > 0, the belief response is larger than the rational conditional response.

Because Dg is binary, the derivatives in Proposition |1| are exact for H’l, which is linear in Dy,
and should be read for p; as the local response along the continuous embedding introduced before
Theorem [2} the discrete effect has the same sign by monotonicity of p, since p1(Dg = 1) —p1(Dg = 0) =
p(H1(0) + (1 + 0)¢sr) — p(H1(0)) > 0 whenever ¢ > 0.

Proposition [I]is the paper’s first wedge. Every disaster is a focusing event in beliefs, and diagnostic
expectations strengthen that focusing. Defocusing is therefore not a failure of attention. It is a failure

of translation from heightened perceived risk into policy output.
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Resource Constraints

Consumption equals output net of investments:
6'0:141(()(1—(51)0>—7’TL0—7"07 Cl :AKl(l—éDl), (6)
where D; is stochastic with disaster probability p(H;) as in (3).

Preferences

The representative swing voter has risk-sensitive recursive preferences in the Kreps—Porteus tradition
(Epstein and Zin, [1989; Weil, |1990). The incumbent places an effective political continuation weight
Bp € (0,1) on future utility, capturing electoral horizons, legislative myopia, or the probability that the
incumbent internalises future policy benefits. To keep notation light, all formulas below write 5 = Bp.
Period felicity is aggregated through the exponential certainty equivalent,

Vi =u(Cy) + BRe[Via],  RulX]= —é InEP? [e®X], (7)

with Vi = u(Cy) at the terminal date, so that Vo = u(Cp) + 8 Ro[u(C1)]. The parameter © > 0 indexes
risk sensitivity over continuation utilityﬁ As ©® — 0, R; converges to the conditional expectation and
reduces to expected utility; ©® > 0 corresponds to a preference for early resolution of uncertainty.
This is the risk-sensitive preference family of Tallarini Jr (2000) and L. P. Hansen and Sargent (2008)),
and it coincides with Epstein—Zin utility at unit intertemporal elasticity of substitution. A second-order

expansion of in © delivers the mean—variance representation
Vo ~ u(Co) + BEG P [u(Ch)] — 3 Varg [u(Cy)],

familiar from log-linearisations of Epstein—Zin utility (L. P. Hansen, Heaton, and Li, |2008; Restoy and

Weil, 2011)), with © in the role of the wedge between risk aversion and the inverse IES. We work with

40 has the dimension of inverse utility, so its magnitude depends on the normalisation of v. The
identification © = gz — 1/1¢gy is exact in the unit-free log-linearised representation of Epstein—Zin util-
ity; more generally © should be read as a reduced-form risk-sensitivity parameter rather than calibrated
directly from estimates of (vgz, ¥gz)-

13



the exact recursion throughout and use the mean—variance form only for interpretation.

Period felicity is maintained to be CRRA with curvature o > 1 throughout: u(C) = C*=7/(1 — o)
for 0 > 1, and u(C) =InC at o = 1, understood as the CRRA limit under the standard normalisation
(C'77—1)/(1—0); the additive constant is irrelevant under the translation-invariant aggregator (7)). The
restriction o > 1 does two jobs below: it makes felicity unbounded below as consumption vanishes, which
the existence argument in Appendix [B]uses to keep the optimum away from the resource boundary, and
it signs the cross-state marginal-utility gap Aug > 0 defined below, the direction of the reconstruction-
side channel. The relationship between the risk adjustment and the CRRA specification merits one
remark. The aggregator R; operates on continuation utility, while the period felicity u(-) remains
a free choice. The two parameters are mutually independent: © = 0 recovers expected utility with
curvature o unaffected, and the pairing of recursive risk adjustment with CRRA felicity is standard in
the long-run-risks literature (Bansal and Yaron, [2004)).

With binary D; and perceived probability p;, write u, = u(AK;) and ug = u((1 — §)AK;) for
felicity in the no-disaster and disaster states, Au = ug — up, < 0, and |Au| = u,, — uq for the utility loss

from a period-1 disaster. The certainty equivalent is then available in closed form:

Ro[u(Ch)] = w(AK)) — &, &= %m@ i (013 1)) (8)

where @ is the entropic risk premium attached to disaster exposure. Two derived objects organise

everything that follows. The marginal value of probability reduction,

b eOldul _q
Op1  O[1+ py(eClAul —1)]

M= >0, 9)

is the welfare gain from trimming perceived disaster probability by one unit. It satisfies M — |Aul
as © — 0 and, to first order in ©, M = |Au|[l + $(1 — 2p;)|Au|]: the expected loss avoided plus a

variance-hedging premium. The tilted probability,

I e(~)|Au| )
)

1
1+py (e@mu\ _ 1) € [p1,

v (10)

is the risk-adjusted weight on the disaster state when the voter values marginal resources: 7w = p; under

14



expected utility, and 7 rises with ©. Two properties drive the results below. First, M > 0 everywhere:
reducing perceived disaster probability always raises welfare, so the marginal benefit of mitigation is
positive on the whole probability range. Second, M /0p; = —OM? < 0, strictly for © > 0 and
all p; € (0,1): the marginal value of probability reduction declines as perceived disaster probability
rises. This global saturation property is the exact counterpart of the variance-hedging intuition. In
the mean—variance approximation the factor (1 — 2p;) appears in the level of M—the hedging premium
% (1—2p1)|Aul? is positive only for p; < 1/2—but not in its slope: the first-order approximation satisfies
OMWM /9p; = —O|Aul? < 0 on the entire unit interval, matching the exact property.

Two further derived objects appear below: II = 0n/dp; = w(1 — ) /[p1(1 — p1)] > 0, the sensitivity
of the tilted probability to perceived disaster probability, which tends to one as © — 0; and Aug =
(1-0)Au' (1= 90)AK;) — Au/'(AK,) = Au/(AKy)[(1—8)177 —1] > 0 for 0 > 1, the gap in the marginal
utility value of period-1 capital between the disaster and no-disaster states, which vanishes in the log

limit.

Assumptions

Throughout the two-period analysis we maintain the regularity conditions introduced above: primitives
lie in the domains stated at their introduction, felicity is CRRA with ¢ > 1, and the probability function
is a twice continuously differentiable, increasing, and weakly convex map of the relevant hazard-state
domain into (0,1). Two further assumptions discipline the policy problem; both hold at every exposure
s € [0,1] of the embedding introduced below, whose endpoints s = 0 and s = 1 reproduce the

no-disaster and disaster problems. For each s, write Vj(+; s) for the objective after the embedding and
F(s) = {(mo,m0) € RE : mg + 19 < AKo(1 —6s)}

for the feasible set.

Assumption 1 (Strict concavity). At every (mg,r9) € F(s) and every exposure s € [0, 1],

(0Cy 7" = BOA% K M?) (0Cy 7 4+ G) > (aCy 7+ W), (11)

15



where

G =pB01—mA? W (AK,)| + Br(1 — 6)? A% |u” (1 — §)AK,)| + BO (1 — 7)(Aug)? > 0,

W = Bak  ITAug >0

are the capital-side own curvature and the belief-capital cross-wedge.

Assumption 2 (Upper-contour interiority). For each exposure s € [0, 1], let

U(s) = {(mo,10) € F(s) : Vo(mo,7055) > Vo(0,055)}

be the relevant upper-contour set, understood after the compactness argument in the proof has

excluded the boundary Cy = 0. At every point of U(s) with mg =0,

Baky M > u/(Cy), (12)

and at every point of U(s) with ro =0, 8B > u/(Cp), where

B=(1-7)Au(AK,) + (1 — §)Au'((1 — 6)AK)

is the tilted-mean marginal product of capital in utility terms, the marginal value of reconstruc-

tion.

Assumptions 1 and 2 are sufficient conditions for a unique interior optimum. Assumption 1 is
the strict-concavity restriction that keeps the two-instrument problem well behaved: it rules out cases
in which the saturation term in the probability-reduction motive makes the mitigation margin locally
convex, and it bounds the belief-capital cross-wedge generated by reconstruction. Assumption 2 rules
out corner solutions in which either mitigation or reconstruction is zero on the economically relevant
upper-contour set. Assumption 2 is a standard interiority device; Assumption 1, by contrast, carries

substantive content at an interior optimum. Combining with the first-order conditions and taking
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leading order (© — 0, § — 0, IT — 1) reduces it to the curvature bound
(13)

derived in Appendix the right-hand side is non-positive for ¢ > 2, so Assumption 1 caps felicity
curvature below two, and for o > 1 + @ ~ 1.71 it requires a consumption—capital ratio below one.
Risk sensitivity tightens rather than relaxes the restriction: the first factor in must itself be strictly
positive, and because (FOC-m)) implies 30a%k3M? = ©u'(Cy)?/B exactly at an interior optimum, a
necessary condition for there is © < 08 Cg ~1 an effective ceiling on risk sensitivity in the units
of u (Appendix . The economically relevant region for the mechanism is therefore o € [1,2) with
moderate risk sensitivity; within it, Assumptions 1-2 allow the comparative statics to be stated using
first-order conditions. Appendix |B| derives the exact Hessian terms, explains how Assumption 1 signs

the substitution pattern used below, and provides these primitive interpretations.

The Incumbent’s Problem

Under probabilistic voting, maximising the probability of reelection is equivalent to maximising the

swing voter’s perceived value (7). The incumbent therefore solves

max Vp, (14)

mo,r020

subject to f@, taking the diagnostic perception as the relevant belief.

3.2 Results

Any interior solution of the incumbent’s problem satisfies two first-order conditions, derived in Ap-

pendix B}
W' (Cy) = Baky M, ' (Cy) = BB.

The first equates the marginal consumption cost of mitigation to its marginal benefit: each unit of

mitigation lowers the perceived disaster probability by aki, and each unit of probability reduction is
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worth M. The marginal value M embeds both the expected-utility motive and the precautionary one.
At © = 0 it is the expected utility loss avoided, |Aul; for © > 0 it adds a premium for the reduction
in the dispersion of period-1 outcomes, the term (1 — 2p1)|Au|? at first order. The second condition
equates the marginal cost of reconstruction to the tilted-mean marginal product of capital B defined
in Assumption 2: a risk-sensitive voter values next-period capital under the tilted probability = > pq,
overweighting the disaster state, where marginal utility is higher when ¢ > 1. Because m moves with
beliefs, the reconstruction margin responds to perceived disaster probability as well; this generates the
reconstruction-side signal term in the decomposition below. Both marginal benefits are strictly positive

on the whole probability range, with no restriction on the level of perceived disaster probability.

Theorem 1. Under Assumptions 1 and 2, the incumbent’s problem admits a unique interior solution

(mf,ry) with m§,r§ > 0. The solution is the global mazimum of Vp.

We now turn to how mitigation responds to a disaster. Because Dy is binary, a derivative with
respect to Dy is not defined; the object of interest is the discrete effect m§(Dy = 1) — m§(Do = 0). To
characterise it, we embed the two realisations in a continuous family of problems indexed by an exposure

parameter s € [0, 1], setting Dy = s in the period-0 constraint and in the belief equation:

A

Co(s) = AKo(1 — ds) —mg — 19, Hi(s) = pHo — amq + s + 0¢p (s — E[Dy)), (15)

where E[Dy] = p(Hp) is the rational pre-realisation disaster probability, predetermined by the inherited
state and hence constant along the path. The endpoints s = 0 and s = 1 reproduce the no-disaster and
disaster problems exactly; interior values have a natural reading as partial exposure, with s the share of
the economy hit by the shock. The maintained regularity conditions and Assumptions 1-2 hold at every
s € [0,1]; in particular, the relevant hazard-state domain for the probability function is read uniformly
along the path. Theorem [If then applies at each s, and since Ay > 0 the implicit function theorem

makes the optimal policy path s — (mf(s),r((s)) continuously differentiable, so that

Amg = mi(1) — mi(0) = /O d";i(s) ds. (16)

Differentiating the first-order conditions along the embedding delivers the paper’s central decomposition:

18



a diagnostic focusing channel, a resource-defocusing channel, and a reconstruction-side signal term.

Theorem 2. Under the conditions of Theorem maintained at every s € [0,1], the marginal response

of optimal mitigation along the embedding path is

dmg(s) _ L
ds AH

*Vrr'S+‘/7"T'O*er'0+vmr'sr]v (17)

where A = Vi Vi — V.2, > 0 is the Hessian determinant and

S=(1+0)¢y Balke M — OKT M?], (18)
0= —u//(co)dAKo > 0, (19)
Sr=B(1+ 0y k1 T Aug > 0, (20)

with Aug > 0 for 0 > 1 and 11 > 0 as defined in Section . All terms on the right-hand side are

evaluated at (mf(s),r5(s);s).

The same expression also signs the discrete disaster effect. If the bracketed term in is strictly
negative at every s € [0, 1], then the disaster effect satisfies Am{ < 0 in ; if it is strictly positive at
every s, then Amg > 0.

The diagnostic focusing component S is the product of the belief shift (1 + 0)¢ g and the response
of mitigation’s marginal benefit fari M to the perceived hazard state, and it has two pieces. The
mean piece, ko M, is active when the probability function is convex: a higher perceived hazard state
steepens p(-) locally, raising the probability reduction each unit of mitigation buys. The saturation
piece, —Ok2 M2, is the decline in the marginal value of probability reduction as the disaster pushes
perceived disaster probability up, the global property M /9p; = —OM? of the certainty equivalent.
Expanding M to first order in © recovers the mean—variance decomposition of S into a mean-channel
piece SBaks|Au|, a variance-hedging piece ?Oﬂig(l — 2p1)(Au)?, positive for p; < 1/2, and a negative
variance-hedging piece fOax?(Au)?; the exact two-piece form supersedes that expansion. The resource-
defocusing component O is strictly positive. The reconstruction-side diagnostic focusing component S,
satisfies Aug ~ (0 — 1)0Au'(AK;) at leading order: it is strictly positive for o > 1 and vanishes

identically in the log-felicity limit o = 1, in which case Au = In(1 — §) is independent of K; and the

19



decomposition reduces to the pure two-channel form.

The interpretation of the four terms in is straightforward. The first is the direct diagnostic
focusing effect: since V.. < 0, it raises mitigation when S > 0, reflecting the rise in perceived disaster
probability transmitted through belief updating (the rational response, plus its diagnostic amplification).
The second is the direct resource-defocusing effect: with V,,. < 0 and O > 0, it lowers mitigation as
resources tighten. The third is a cross-effect: reconstruction adjusts in response to the output loss, with
sign determined by V... In our setting V,,,,- < 0, so this term is positive and partially offsets the direct
resource-defocusing effect. The fourth is a reconstruction-side diagnostic focusing effect: the same rise
in perceived disaster probability that fuels demand for mitigation also raises the tilted weight 7 on the
disaster state, where marginal utility is higher when o > 1, so the precautionary value of capital rises;
resources are pulled toward reconstruction, and with V,,, < 0 and S, > 0 the term V,,, - S, weakly
lowers mitigation. It vanishes under log felicity.

The internal structure of S is worth unpacking. Under linear probability (k2 = 0) the mean piece
vanishes, leaving S = —(1 + )1z B30ak?M? < 0. In this case the diagnostic focusing channel actually
works against the precautionary motive: by pushing p; up, a disaster lowers the marginal value of
further probability reduction. Under expected utility (@ = 0), only the mean piece survives, S =
(14 0)yBaks|Aul|, which is positive when ko > 0 and vanishes under linear p. In general the sign
of S turns on the comparison of xy with ©@xZM: writing OM = (e®124 — 1) /[1 4 p1(e®124 —1)], the
signal is negative precisely when this ratio exceeds ra2/k3. Note that even at § = 0 (RE) the diagnostic
focusing channel does not vanish: a realised disaster still shifts beliefs via the conditional expectation,

and the diagnostic parameter scales that baseline by a factor of (1 + ).

Expected-utility benchmark. When © = 0, the mitigation-side diagnostic focusing channel
is

SEUV = (1 + 0)¢y Baka| Aul.

It is positive if p” (ﬁl) > 0, zero if p is locally linear, and is amplified one-for-one by diagnosticity
through the factor (1+ ). Thus the basic attention—policy wedge does not rely on risk sensitivity: risk

sensitivity enriches the diagnostic focusing channel by adding the saturation term (Appendix [C]).
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The Defocusing Region

The decomposition delivers a sharp characterisation of when disasters reduce mitigation.

Proposition 2. Under the conditions of Theorem[d, define the output-signal ratio
As) = D~ Your) (21)

and its adjusted form A(s) = A(s)+ (Vinr/Vir) Sy > A(s), with all objects evaluated along the embedding
path at (mg(s),r5(s);s). Then:
(i) At each s € [0,1],

dmg(s)
ds

<0 <= A(s)> S(s). (22)

i) If A(s) > S(s) at every s € [0,1], then Amj < 0: the disaster lowers mitigation. Symmetrically,
0

if A(s) < S(s) at every s, then Amy > 0.

At the margin, defocusing occurs if and only if the resource-defocusing channel (scaled by reconstruc-
tion substitution), together with the reconstruction-side signal, exceeds the mitigation-side diagnostic
focusing channel; by part (ii), the disaster effect itself is negative whenever this dominance holds along
the whole path. The uniformity requirement has little bite. Between the endpoints, the resource-side co-
efficients move by order § (through Cy(s)) and the belief-side coefficients by order x1(1460)y g (through
P1(s)), so if the inequality holds strictly at the disaster endpoint s = 1 with a margin exceeding this
variation, it extends to the whole path; the pointwise and discrete characterisations can disagree only in
a knife-edge band around A = S. Since Vine/Ver > 0 and S, > 0, the reconstruction-side signal weakly
raises A and so makes defocusing more likely; it shuts down in the log-felicity limit, where A = A.
Using the leading-order approximations |Au| ~ u/(AK;)§AK; and (Au)? =~ [u/(AK1)]?02A2K2, the
local comparative statics should be read as sign-contingent. Defocusing is favoured by high resource
pressure—for example high disaster severity J and high capital intensity Ky/K;, which raise A. When

the mitigation-side diagnostic bracket

BSE/@/\/I—@K?/\A2
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is positive and the reconstruction-side signal S, is small, lower political patience (8 E| lower mitigation
effectiveness «, lower diagnostic intensity 8, and lower disaster-to-hazard transmission ¢y weaken the
positive diagnostic focusing channel and make defocusing more likely. When Bg < 0, by contrast, the
belief shock reduces the marginal value of additional mitigation at the margin; in that region higher
0 or higher 1y can reinforce defocusing rather than counteract it. Low probability-function curvature
ko and high slope k; make this negative-signal case more likely by strengthening the saturation term
relative to the mean term. Felicity curvature above the log case also pushes toward defocusing because
Aug ~ (0 —1)6Au/(AK;) > 0 activates the reconstruction-side signal, raising A.

Risk sensitivity has a non-monotone effect. At © = 0, Bg = ka|Au| > 0 when x5 > 0. As O rises,
the precautionary motive initially changes the value of probability reduction, but sufficiently high © can
make the saturation term dominate. Whenever pire < k%, the bracket turns negative beyond a finite
threshold in © and approaches zero from below as © — oo, where beliefs cease to matter at the margin.
Past that threshold the diagnostic focusing channel itself works against mitigation, and any positive
resource-defocusing channel favours defocusing.

A useful behavioral implication is immediate. Let Bg = koM — Oxk2M?2. Holding the other local
objects fixed, higher diagnosticity 6 strengthens the diagnostic focusing channel when Bg > 0 and
makes defocusing less likely. When Bg < 0, higher diagnosticity strengthens the negative saturation
component and can make defocusing more likely (Appendix [C)).

This is the behavioral punchline of the model. More salience need not mean more mitigation. Diag-
nostic expectations always magnify the belief movement, but the policy consequence of that movement
depends on whether the marginal value of additional probability reduction is still rising or has begun
to saturate.

The comparative statics are therefore subtle because the diagnostic focusing channel has internal
tension. Under empirically relevant parameters (a p(-) that is roughly logistic and convex in the lower
tail, so k2 > 0 but moderate, with p; small at baseline), the mean piece may dominate and S >

0. Defocusing then requires the resource-defocusing channel to exceed this positive signal. Under

A itself also scales with 3, since G and W are proportional to 3. From V,, = —(c + G) and
Vinr = —(c+ W) with ¢ = [u”(Cp)|, one computes dInA/0InB =c/(c+G) € (0,1) <1=0InS/01np,
so a fall in B lowers S proportionally faster than A and the stated direction survives 8’s presence in the
resource-side objects.
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linear probability the mitigation-side signal is negative throughout, and defocusing follows from output
destruction together with the negative saturation effect; there is no inversion, only a magnitude question.

Proposition 2] pins down the central qualitative prediction of the paper. Countries in the defocusing
region cut mitigation in response to disasters; countries in the focusing region raise it. The 1990 Western
European windstorm cluster sits comfortably on the defocusing side: treated countries combine modest
political patience (typical of Western European institutional cycles), moderate diagnostic responsiveness,
and high relative resource destruction (§ ~ 0.03, matching the treated countries’ damages of roughly
3% of GDP).

Before turning to the comparative statics of §, it is useful to state explicitly what severity does and
does not do in the model. In the baseline formulation, severity does not mechanically make the event
more diagnostic; the belief shift is governed by Dy, €, and . Severity instead scales the consequences
of the event once it occurs. It raises the resource-defocusing term O, because the realised disaster
destroys more period-0 output; it raises |Aul, because the future disaster state becomes worse; and,
when o > 1, it raises Aug, strengthening the capital-buffer and reconstruction motive. The severity

exercise therefore asks which of these severity-amplified effects grows faster.

Severity and the Defocusing Region

Severity does not decide the sign of the response at first order. A disaster twice as severe makes the
conditional bad-state utility loss roughly twice as large, and it destroys twice the resources today: both
channels scale one-for-one with § at leading order, so doubling severity doubles the demand for mitigation
and the squeeze on its supply in the same proportion. Whether a country defocuses is, to first order, a
question about parameters rather than about how hard it was hit. What ties severity to defocusing is
the second-order behaviour of the two channels, and there they bend in opposite directions.

The resource-defocusing channel compounds. A government that has just lost three per cent of
output values each remaining unit of resources more than one that has lost one per cent, and not
proportionally more: under CRRA the pain of giving up the next unit rises ever faster as consumption

"> 0, and it holds unconditionally. Each additional point of damage therefore

falls. This is prudence, u
raises the opportunity cost of funding mitigation by more than the last. Mitigation is the marginal

casualty of this squeeze, not because voters value the climate less after a severe shock, but because the
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shadow price of current resources rises convexly in damage. For ¢ > 1 a second force pushes the same
way: fear of the next disaster makes holding capital into the future more valuable as a buffer, so the
very belief shock that fuels demand for mitigation also recruits reconstruction as a rival claimant on the
shrunken budget.

The diagnostic focusing channel saturates. Part of mitigation’s appeal is insurance: it narrows the
spread of possible futures, and a voter who prefers early resolution of uncertainty values that narrowing
in itself. Insurance of this kind is worth most against tail risks that still seem remote. Once a shock
raises perceived disaster probability, the voter’s certainty equivalent already tilts toward the disaster
state, and trimming the perceived chance a little buys correspondingly little reassurance; formally, the
marginal value of probability reduction declines in perceived disaster probability at the rate OM?2, a
global property of the certainty equivalent, and the saturation piece of S grows like 2 while the mean
piece grows like . Prudence cuts the other way on the mean piece, since the utility loss |Aul| is itself
convex in damage; the signal saturates at second order when the curvature condition in Appendix [B]
holds, which requires k2 to be moderate. Severe disasters then raise fear faster than they raise the
usefulness of the instrument available to act on it.

This asymmetry, a compounding cost set against a saturating benefit, is the direct channel logic
behind the upper-tail prediction. It should be read as a sufficient direct-effect comparison rather than
an unconditional optimized comparative static: the full policy response also contains re-optimisation
terms, which Appendix [B] does not sign under the maintained assumptions. This qualified prediction is
the model’s reading of Figure[A.7} concern rises with damages everywhere, but legislation falls precisely
where damages are largest.

A natural question is whether the asymmetry is an artefact of the binary shock, which fixes the
belief revision at (1 + 0)1y regardless of severity. Suppose instead that worse disasters are read as
more diagnostic: vz (8) = g 6X with xy > 0, the baseline being y = 0. At the boundary of the
defocusing region, where A = S, the region expands with severity if and only if the severity-elasticity of
A exceeds that of S. At leading order these elasticities, evaluated at the disaster endpoint s = 1 of the
embedding with the local probability objects (p1, K1, k2) held fixed at the evaluation point (a convention

with content only when x > 0; see Appendix , and assuming kg > 0 and (b/a)d < 1, are (derivations
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in Appendix )

(b/a)s SAK,
SACADLE. —l+w(o+1 — 1,
1= (/ay ot ) =g o

es=1+x—

where a and b are the linear and quadratic coefficients of the diagnostic bracket in & (Appendix ,
with b > 0, so that the signal saturates at second order, whenever Oqr? > 7 [0 + O¢(1 — 2]51)] for
q= AK W/ (AK,); w = BA%u"(AK1) [V, € (0,1); and

4% (o — 1)

S R e ) R

at an interior optimum is the severity drag from the belief-capital cross-wedge W inside V,,,: because
W x Aug grows one-for-one with 4, it depresses €5 by an amount of order ¢ — 1 rather than of order 9,
and it vanishes identically in the log-felicity limit, where WW = 0. For o > 1 the reconstruction-side term
adds a further share-weighted component to €5 with elasticity 1+ x at leading order, which carries the

same 90X scaling as S (Appendix .

Discussion. Under severity-dependent diagnosticity 15 (8) = g 6% and the second-order satura-
tion condition b > 0 of Appendix [B] the direct-effect defocusing region expands with severity whenever

€3 > €5. At leading order, a sufficient condition for this direct-effect comparison is

0AK,
Co ’

X+ < w(o+1)

which reduces to x < w(o + 1) 0AKy/Cp in the log-felicity limit, where @ = 0.

Because w is of order o — 1 while the right-hand side is of order §, the displayed condition binds
only near log felicity: it requires ¢ — 1 comparable to §, or severity large relative to the departure
from log utility. In the log limit, severity-independent updating (x = 0) satisfies the condition trivially,
though there the direct margin is itself of order § and the unsigned re-optimisation terms discussed
in Appendix [B| can matter quantitatively. On magnitude: at an interior optimum w = (Cy/K7)/(1 +
Co/K;1) = 1/2 at leading order, so under log felicity with § = 0.05 and AKy/Cy ~ 1.5 the bound
is roughly 0.075, rising linearly with severity; already at ¢ = 1.05 the wedge @ ~ 0.05 absorbs two-
thirds of that margin, and for o appreciably above one the direct-effect comparison is quantitative

rather than sign-determined. The condition is sufficient rather than necessary, with the saturation slack
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widening the region whenever b > 0. For x > 0 the tail prediction survives when belief updating is
sufficiently inelastic in severity relative to the convexity of the resource cost: what overturns it is not
diagnosticity per se but a belief response more convex in severity than the prudence-driven resource
cost. Diminishing sensitivity to the magnitude of news, the natural case under the salience foundations
of diagnostic expectations (N. Gennaioli and Shleifer, [2010; Bordalo, N. Gennaioli, and Shleifer, [2018)),
pushes toward small x; how small is ultimately a quantitative question, and the descriptive evidence
in Figure where concern rises with damages while legislation falls, indicates that the resource side

dominates observationally in the relevant range.

3.3 Institutional Design Implications

The defocusing condition also gives direct policy-design comparative statics. Institutions matter because
they shift the relative size of the resource-defocusing channel and the diagnostic focusing channel.

The model delivers a direct institutional-design implication. Any institution that lowers the post-
disaster resource cost O, lowers the reconstruction-side crowding-out term .S,., or strengthens the positive
part of the diagnostic focusing channel S shrinks the defocusing region. Conversely, institutions that
raise the shadow cost of current resources or shorten political horizons expand it (Appendix .

Pre-arranged disaster finance, catastrophe insurance, and automatic stabilisers reduce the effec-
tive resource squeeze after a disaster and therefore lower O. Ring-fenced climate budgets or green-
reconstruction rules limit the extent to which reconstruction competes with mitigation, reducing the
adjusted output term A. Institutions that lengthen political horizons raise the effective continuation
weight S and strengthen the positive diagnostic focusing channel when Bg > 0. Finally, policies that
make reconstruction complementary with mitigation—for example by requiring rebuilding to use low-
carbon capital—raise the productive co-benefit of mitigation in the dynamic model and weaken the

persistence of the mitigation shortfall.

3.4 A Cognitive Counterpart to Fiscal Constraints

The resource constraint in the model bites through fiscal capacity, but the same logic has a natural cogni-

tive reading, which we sketch informally. Bordalo, N. Gennaioli, Lanzani, et al. (2025|) develop a theory
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of selective attention in which decision-makers categorise problems by similarity to past experiences and
allocate their attention budget to the features most salient in the active category. A disaster shock
plausibly triggers a “crisis mode” schema, with immediate output losses, reconstruction, and emergency
governance as the goal-relevant features, rather than a “planning mode” schema in which long-run
climate hazard reduction is central. The shift is self-reinforcing. The salience that drives diagnostic
overweighting (our diagnostic focusing channel) is the same salience that cues a reconstruction-focused
attentional frame, which then crowds out the legislative and administrative bandwidth needed to pro-
duce mitigation policy.

The cognitive account complements the fiscal one. Even with slack budgets, attentional crowd-out
alone would generate a wedge between heightened perceived disaster probability and observed mitigation
supply. The two channels reinforce each other: fiscal constraints limit the resources available, and
attentional crowd-out limits the political will and administrative capacity to deploy whatever resources
remain. Both push in the same direction on Theorem [2| widening the gap between the signal and

resource-defocusing effects and making the translation failure both more likely and more persistent.

3.5 Dynamic Model

The two-period model establishes when a disaster reduces mitigation on impact. To ask how long this
effect lasts, we embed the same mechanism in an infinite-horizon setting. The purpose of this section is
not to obtain a global closed-form solution. It is to show, locally around the non-disaster steady state,
how a temporary shock can generate persistent mitigation shortfalls. Persistence is governed by the
eigenvalues of the linearised capital-hazard system: when the capital/resource-defocusing component is
more persistent than the belief component, the resource channel can remain active long after diagnostic

beliefs have reverted.

Infinite-Horizon Model

Time is discrete, t = 0,1,2,.... The incumbent solves

max Vp,
{ma,re}
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where Vj is given recursively by the risk-sensitive aggregator @ with diagnostic beliefs, subject to

Ct = AKt(l - th) — My — Tt (23)
Kt+1 = (1 — d)Kt —|— Tt —|— ﬁmt (24)
Ht+1 :thfoémt+’¢)HDt+77t (25)

with £ € [0,1] a productive co-benefit of mitigation through investment in clean capital, and 7, ~
N(0, 072,) i.i.d. climate variability. The Bellman equation is the dynamic counterpart of ,

V (K, Hy) = max{u(Cy) + SBR[V (Kyi1, Hi1)]} s Ri[X] = - mEPP[e ¥,

me,Tt

and the impulse responses below are computed by linearising the recursion around the local steady-state
restrictions stated below. The expectation operator EPE over the joint disaster-Gaussian innovation, the
perceived-hazard-state recursion it induces, and the MIT-shock convention behind the impulse responses

are formalised in Appendix D]

Steady State, Local Linearisation, and Impulse Responses

We analyse the model’s dynamics by linearising around the non-disaster steady state. The impulse-
response result below is therefore a local persistence result. It should be read as a disciplined way to
decompose propagation into a belief component and a capital/resource-defocusing component, rather

than as a global comparative-static theorem.

Steady-state restrictions. Let V*" and V*¢ denote the steady-state continuation values con-
ditional on a no-disaster and a disaster realisation next period, AV* = V*"—V*¢ > ( the continuation-

value loss from a disaster, and
e@AV* -1

Ol +p(c®aV" — 1)

My
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the marginal value of probability reduction at the value level, with p* = p(H*). The non-stochastic

steady state (D; = 0 Vt) satisfies the following local first-order restrictions

W(C) = Vi (20
L)

) =

vi = -HE (28)

where 7 hold up to second-order corrections of order p*d (the tilted-mean adjustment across
the period-ahead disaster states) and @O’% (the Gaussian tilt), both absorbed by the linearisation, and
holds to the same order: given AV*, its derivation replaces the two branch-specific continuation
derivatives by a common value, and the resulting error is the O(d) cross-branch variation in V}; identified
in Appendix@, likewise absorbed by the linearisation. By the envelope theorem, AV* = JAK*u/(C*) +
B+ 0)u |V + 0(52 —l—w%{é); as © — 0, M}, — AV*, so nests the expected-utility form
Vi = —p (H*) SAK*u/'(C*)/(1 — Bp) at leading order in § and 1g. well posed with a positive solution
provided AII{, < 1 at the solution, where A = 5(1 + 0)Yu p'(H*)/(1 — Bp) and Iy = OIMy /OAV =
€2V /1 + p*(e®2Y — 1)]2; since AV* = O(6), the condition reduces to A < 1 at leading order and

exactly as © — 0, which we assume.

Existence, the mitigation margin, and stability. Because production is linear in capital,
([26)-(27) jointly imply B(A+1—d) = 1 up to the stated O(p*d+©0?) corrections: with AK technology
a deterministic interior steady state exists only on a neighbourhood of this knife-edge, the disaster-risk
and Gaussian-tilt wedges supplying the slack that pins (K*,C*). We therefore read f(A+1—d) —1 =
O(p*é + 60727) as a maintained restriction on primitives rather than a free parameter combination. The
steady state must in addition satisfy the first-order condition for mitigation, u'(C*) = SEVE+aB | V| up
to the same corrections, equivalently (1 —¢&)V3E = «|V};|, which ties the hazard block to the capital block
and is required for m* > 0; it is the dynamic counterpart of . Finally, the stability assumption
in Proposition [3] is substantive in this environment: the open-loop capital root is 1 —d + hx + Egk,
and with AK technology mean reversion in the capital block comes entirely from the policy feedbacks

(hk, gK), so stability of A, should be verified in any calibration rather than presumed.
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Now consider an unanticipated disaster at t =0: Dy =1, Dy =0 for ¢t > 1.

Proposition 3. Suppose the dynamic problem is differentiable around the non-disaster steady state and
the linearised system is stable. Let deviations from steady state be denoted by tildes and let the local

policy rules be

’ﬁ’lt :gKRt+gHﬁt+gDDt7 ’I:t :hKKt+hHFIt+hDDt.
Define x; = (Kt,ﬁt)'. Consider a one-time unanticipated disaster shock: Do = 1 and Dy = 0 for all
t > 1. The linearised state system is

Ti41 = Agxe +bp Dy,

where
1—d+hg +8&9x hu +&gu hp +&gp

AI - ) bD -
—QgK p—agg (14 0)Yy —agp

The mitigation impulse response is
IRF,(0) = gp,  IRFn(t) = (gK gH) Ay fort > 1.

The cumulative response over T periods is therefore

T

=

T
ZIRFm(t) =gp + (gK 9H> Al | bp,
=0

=0

and, if I — A, is invertible,

T
S IRF(t) = gp + (gK gH) (I — ATY(I — A,) 'bp.
t=0

A simple two-mode representation makes the persistence logic transparent. Suppose the local im-

pulse response can be represented by two dominant modes,

IRF,,(t) = a\}y — bAL,
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where a > 0 is the diagnostic focusing component, b > 0 is the resource-defocusing component, A\ €
(0,1) is the belief-persistence eigenvalue, and Ag € (0,1) is the capital/resource eigenvalue; at ¢ = 0
the representation identifies gp = a — b in Proposition If b > a, mitigation falls on impact, and if
in addition A\ > Apy the response is negative at every horizon: defocusing is immediate and, within
the local approximation, permanent. If instead a > b and Ax > Ap, the belief mode dominates
initially and the response turns negative at the crossing date t* = In(a/b)/In(Ax /Ag), after which it
remains negative; call the dates with IRF,,(t) < 0, here [t*, 00), the defocusing spell. A larger Ax /Ay
brings the onset forward, since t* is decreasing in Mg /Ag; deepens the shortfall at every subsequent
date, since OIRFE,,(t)/0\x = —btAl? < 0; and lowers the cumulative response Ym0 IRE,(1) =
a/(1—=Ag)—0b/(1—Ak). In this sense the depth and duration of defocusing increase with Ax /Ay even
when the initial belief response is strong.

No embedding is needed here. Within the linearisation, the policy rules are linear in the shock
vector, so the response to the binary disaster coincides exactly with the difference between the Dy = 1
and Dy = 0 paths; the notation IRF,,(t) denotes this difference. The representation separates two
propagation mechanisms. The diagnostic focusing component enters through the perceived-hazard-state
element of bp, which contains the impact belief shift (1 + 0)1gy. The resource-defocusing component
enters through the direct policy response coefficients (gp,hp), which capture the contemporaneous
resource loss in , and through the capital equation in . The output-propagation rate is generally
the dominant capital/output eigenvalue of A,, not exactly 1 — d; it is approximately 1 — d only when
policy feedbacks through gk, g5, hi, hyg and the clean-capital co-benefit € are small. Under calibrations
in which the dominant capital/output eigenvalue is larger than the belief-persistence eigenvalue, the
induced capital shortfall outlasts the spike in attention. This gives the dynamic version of the translation
failure: the disaster can focus beliefs on climate risk immediately, while the policy system remains
defocused by the slower-moving resource constraint.

The sign of a belief shock is also governed by the full two-instrument response, not only by the
mitigation-side bracket. Locally, the pure belief effect has the same structure as Theorem [2} its numer-
ator contains

Vo B (K2 M — OKTM?) + Vi Brin T Au.
The second term is weakly negative because V,,,,, < 0 and Aug > 0. In the log-felicity case, or whenever
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the reconstruction-side signal is negligible, this reduces to the sign of the mitigation-side bracket in .

Figure [2 illustrates the decomposition for a representative country in the defocusing parameter

region. The diagnostic focusing contribution peaks on impact and decays with the belief-persistence

eigenvalue. The resource-defocusing contribution is more persistent when the dominant capital /output

eigenvalue is larger, so resource constraints remain materially tighter after belief distortions have mostly

reverted. The net response is negative on impact and can deepen as the diagnostic focusing channel

decays faster than the resource-defocusing channel. Mitigation reaches its trough roughly eight years

after the disaster and remains below baseline well beyond a decade in the calibration shown. The figure

should therefore be read as an illustration of the local eigenvalue mechanism, not as an implication of

a fixed depreciation-only decay rate.

Mitigation deviation from steady state

Figure 2: Calibrated impulse response of mitigation to a one-time disaster

0.10 A

0.05 A

0.00 A

—0.05 A

—0.10 A

—0.15 A

Calibrated impulse response of mitigation to a one-time disaster

——- Signal contribution (decays at p)
----- Output contribution (decays at 1 —d)
- Net response dm:/dDq

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0

Years since disaster . .
Notes: Linearised

impulse response of mitigation m; to a one-time disaster Dy = 1 in the infinite-horizon model under risk-sensitive preferences,

for a country in the defocusing parameter region. The solid line plots the total response; the dashed line plots the diagnostic
focusing contribution, and the dotted line plots the resource-defocusing contribution through capital dynamics. In the
calibration the capital/output eigenvalue is close to 1 — d. The shaded region marks the cumulative mitigation shortfall.
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4 Conclusion

This paper has developed a diagnostic-expectations theory of climate focusing events. The central
message is that disasters can focus attention while defocusing policy. A realised disaster is diagnostic
evidence about a latent hazard state, so it raises the perceived probability of future climate losses. Yet
the same disaster destroys current resources and creates reconstruction needs. Mitigation falls when the
resource-defocusing channel dominates the diagnostic focusing channel.

Disaster severity is central to this trade-off. More severe shocks make future losses larger and
can increase the value of mitigation, but they also tighten the current resource constraint and make
reconstruction more urgent. The model therefore does not predict a monotone relationship between
severity and mitigation. Its upper-tail implication is that very severe shocks can be especially prone
to defocusing when the resource squeeze compounds while the marginal value of further probability
reduction saturates.

The formal analysis is organised around this wedge. Proposition [I]shows that disasters are focusing
events in beliefs: perceived hazard and perceived disaster probability rise, and diagnosticity amplifies the
response. Theorem [2| decomposes the mitigation response into diagnostic focusing, resource defocusing,
and reconstruction-side signal terms. Proposition [2|characterises the attention—policy translation failure:
mitigation falls if and only if the adjusted resource channel exceeds the diagnostic focusing channel
along the exposure path. The comparative statics highlight the behavioral implication that stronger
diagnosticity need not always raise mitigation, because the probability-reduction value of mitigation can
saturate. The dynamic extension shows how the policy shortfall can persist when the capital/resource
eigenmode decays more slowly than the belief eigenmode.

The empirical section is intended only as motivation. The 1990 Western European windstorm cluster
illustrates the pattern that the model explains: large shocks can coincide with rising concern, slower
mitigation legislation, and tighter resources. The theory does not depend on that episode as a definitive
causal test. Instead, the episode serves to discipline the central question: why might a society become
more worried about climate risk while producing less mitigation policy?

The institutional implication is that translating disaster salience into mitigation requires capacity,
not just attention. Pre-arranged disaster financing, automatic stabilisers, ring-fenced mitigation budgets,

and green-reconstruction rules all reduce the resource-defocusing channel. Longer political horizons and
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stronger commitment devices raise the effective continuation value of mitigation. These institutions
matter precisely because the model does not deny that disasters focus attention; it shows why attention
alone is insufficient.

Several extensions are natural. The theory could incorporate heterogeneous voter groups, partisan
competition, endogenous legislative capacity, or a planner benchmark. Empirically, the most useful next
step is to measure the two margins directly (beliefs and capacity) using parliamentary speech, media
text, emergency spending, reconstruction budgets, and environmental-agency resources. Such evidence
would test whether the diagnostic focusing channel and the resource-defocusing channel move as the

model predicts.
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A Empirical Illustration

This section provides a brief empirical illustration of the paper’s mechanism. Our aim is to document
a pattern consistent with the model’s defocusing channel: large disaster shocks coincide with (i) a

temporary slowdown in mitigation policy production and (ii) a tightening of resources.

A.1 Data Sources and Sample

We measure climate-related disasters using the Emergency Events Database (EM-DAT) and follow
the IMF classification, defining climate-related disasters as droughts, extreme temperatures, floods,
landslides, storms, and wildfires. We use annual country-level counts. EM-DAT records events that
meet at least one of the following criteria: ten or more deaths, 100 or more affected/injured, a declared
state of emergency, or a request for international assistance.

Domestic mitigation legislation is taken from the Climate Change Laws of the World database. Our
baseline outcome focuses on mitigation-only laws (excluding laws primarily classified as adaptation or
disaster response). We focus on this narrow definition in order to try to capture a relatively comparable
measure of mitigation action. One concern with this indicator may be that not all mitigation laws are
equally effective at actually reducing emissions. Previous papers however have shown that mitigation
laws captured in this dataset do effectively reduce GHG emissions de Silva and Tenreyro, 2021, Moreover,
Table [77] shows in a simple fixed effects model that implementing a mitigation law in a given period is

significantly associated with a reduction in GHG emissions contemporaneously and in the next period.

Table A.1: The impact of mitigation laws on total GHG emissions

O
GHG
b/p
Mitigation laws (t) -10.361**
(0.047)
Mitigation laws (t-1) -9.461*
(0.060)
Mitigation laws (t-2) -9.915
(0.153)
N 624

P-value in parentheses | * 0.10 **0.05 ***0.01 | Country and Year fixed effects are included

We use direct economic damages to GDP from these extreme weather events to measure the extent
to which a disaster shock led to a tightening of resources. We use direct economic damages to GDP (%)
rather than aggregate statistics (changes in the level or trend of GDP, the capital stock, or government

spending), as aggregate indicators will be determined by broad macroeconomic factors, not just extreme
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weather events. Direct damages to GDP from extreme weather events are drawn from the EM-DAT
database and cover the same extreme weather events discussed above.

Our sample consists of Western European countries from 198072020E| We focus on this region
because countries share broadly similar institutional and economic environments and because climate

policy was politically salient over the periodm

A.2 Treatment Definition: The 1990 Windstorm Cluster

Motivated by the model, we focus on unusually large disasters relative to a country’s typical experience.
Our baseline definition classifies an extreme year as one in which the annual count of climate-related
disasters exceeds the country mean by four standard deviations. This threshold follows common def-
initions of extremes in the climate-statistics literature (J. Hansen, Sato, and Ruedy, |2012; Rahmstorf
and Coumou, 2011)E| Annual counts of climate-related disasters, rather than damages to GDP, are
used to identify the exogenous shock, as damages to GDP from natural disasters are determined by
endogenous factors, such as the history of adaptation and risk management investments. On the other
hand, an abnormal number of extreme events hitting a country in a given year is highly exogenous and
unpredictable.

A surprising result of this data-driven identification strategy is that almost all the shocks occur in
1990E| The year 1990 was particularly bad for climate-related disasters in Western Europe. Eight major
storms—Daria, Herta, Judith, Nana, Ottilie, Polly, Vivian, and Wiebke—hit the continent, causing
historically high levels of damageﬂ These events represent a highly unusual concentration of extreme
weather activity, with multiple countries experiencing disaster counts that are more than four standard
deviations above their historical average.

The treatment group consists of countries crossing the extreme threshold in 1990 (Finland, Nether-
lands, Luxembourg, and Denmark); the remaining Western European countries form the control group.

These shocks were concentrated within 35 dayslﬂ hence providing a natural experiment setting that
is both temporally sharp and plausibly exogenous, satisfying the conditions for a valid event study. As

climate disasters of this magnitude are unpredictable and outside the scope of normal political planning,

6We define Western Europe geographically to include Austria, Belgium, Denmark, Finland, France,
Germany, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
the United Kingdom.

“"The IPCC was established in 1988, while Time Magazine put the endangered earth on their front
cover at the beginning of 1989, indicating that it had partly seeped into the cultural consciousness.

8 Appendix considers alternative cutoffs and related definitions.

9The only exception is Spain in 2019, which we ignore as it is at the end of the sample and therefore
its effects cannot be analysed.

10Gee Koks and Haer, 2020, which uses OpenStreetMap data to confirm the exceptional nature of
damages in 1990. To our knowledge this is the only other paper that highlights this year as a significant
confluence of events.

11Gee Table in the Appendix for details.
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we treat the 1990 shock as an exogenous treatment affecting only the identified countries. Importantly,
1990 also precedes major international climate agreements (e.g., the 1992 UNFCCC and 1997 Kyoto
Protocol), making it a natural focal point for evaluating how extreme events may have influenced the

domestic climate policy trajectory during a critical formative period.

A.3 Difference-in-Differences Specification

Following the predictions of the theoretical model, we estimate the impact of an extreme disaster shock
on two outcome variables.

First, we estimate the average treatment effect by comparing the cumulative number of mitigation
laws passed in the treated countries to those in the control group of Western European countries that
did not experience such an extreme shock.

Second, we estimate the impact of the 1990 shock on realised GDP damages, to assess whether
the impact on mitigation policies is likely to be driven by the mechanisms suggested by the model.
We compute the average treatment effect by comparing the GDP damages in treated countries with
those in a control group of Western European countries that did not experience a comparable extreme
event. This approach allows us to assess whether the 1990 shock did constrain economic resources in
the affected countries.

While it would also be useful to conduct a similar diff-in-diff regression with the measure of public
concern over climate change, there is not sufficient data to do this. However, Figure [A27] above does
provide some preliminary evidence that countries which experienced the highest damages to GDP did
implement fewer laws—a result that is consistent with the story of this paper.

Given the common shock year, we use a simple difference-in-differences specification to summarize

the post-1990 divergence in mitigation policy output:
yir = BPP (Treated; x Posty) + 1" Xy + pui + 7 + €3t (A1)

where y;; is either (i) the cumulative number of mitigation policies since 1980 or (ii) the damages to
GDP of extreme weather events since 1980, u; and 7 are country and year fixed effects, and X;; includes
standard covariates (fossil fuel rents, GDP per capita, population, democracy, and government ideology).
We report results over 1980-2000 to focus on medium-run responses around the episode; Appendix
considers alternative horizons and specifications.

The figure we present on mitigation laws use the cumulative numbers to summarize medium-run

output. Alternative results using annual counts and count models are reported in Appendix

A.4 Baseline Results

Figure [A-] presents the change in the cumulative number of mitigation laws between the treated and

control groups. As discussed above, the climate disaster shock occurs in 1990 which is indicated by the
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Figure A.1: Impact of climate disaster shock on cumulative no. mitigation laws

1 I |
1980 1985 1990 1995 2000
Year (1980 to 2020)

— Control —-—- Treated

Note: 1990 is identified as the only year where the number of climate damages 40 above the country mean. Treated group =
Finland, Netherlands, Luxembourg and Denmark. Control group = Austria, Belgium, France, Germany Ireland, Italy, Norway,
Portugal, Spain, Sweden, Switzerland, United Kingdom.

dark vertical line. The parallel trends assumption holds for the pre-treatment period, as both groups
have the same flat trends. In 1990, the control group starts to implement mitigation laws, while the
treated group does not implement laws until 1997@ The parallel trends assumption is that both groups
would have followed the same trajectory had the treated group not suffered from the disaster shock in
1990.

Table columns 1 and 2 reports the estimated post-1990 divergence in mitigation policy output
between treated and control countries using equation . Across specifications, the interaction term
Treated; x Post; is negative, indicating a relative slowdown in mitigation policy production in the treated
group following the 1990 disaster episode. Each treated country had on average 0.303 fewer mitigation
laws than the control countries in the post shock period from 1990 to 2000, significant at the 5% level.
This effect is the same, in terms of magnitude, as the average number of mitigation laws of each country
in this period, which was 0.30 cumulative laws per country.

The negative association is robust to including standard covariates (column 2), although none of

12The increase in mitigation laws for both the treatment and the control group in 1997 is driven by
all countries signing the 1997 Kyoto Accords
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Table A.2: The impact of climate disaster shock on mitigation laws and damages to
GDP

n© B
Laws Laws Damage/GDP
Interaction -0.303**  -0.338%* 0.119*
(0.026)  (0.045) (0.090)
Controls
Fossil fuel rents/GDP 0.009
(0.693)
Population -0.000
(0.563)
Left-right index -0.028
(0.482)
GDP per capita -0.006
(0.540)
Democracy index -3.358
(0.439)
N 336 315 336

P-value in parentheses | * 0.10 **0.05 ***0.01 | Country + Year fixed effects included
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the covariates are significant. We interpret these patterns as consistent with the first aspect of the
model’s defocusing channel: even if disasters raise perceived risk (as shown in figure , the supply
of mitigation policy can actually decline.

We next investigate the extent to which this decline in mitigation laws was driven by a constraint
on resources. Figure presents the damages to GDP between the treated and control groups. In
1990, there is a clear upward shift in damages to GDP (and therefore decline in GDP) in the treated
countries, without any significant change in the control group, which continues on its pre-treatment
trend. Table [A’2] column 3 reports the estimated post-1990 divergence in damages to GDP between
treated and control countries using equation . The interaction term Treated; x Post; is positive,
indicating that the shock has led to a substantial increase in damages to GDP in the treated group.
The treated group suffer 0.119% of GDP more in damages per year on average over 1990-2000 than the
control group. This is significant at the 10% significance level. In terms of magnitude, this is much
greater than the average damages to GDP experienced by all countries in the 1990 to 2000, which was
0.08% of GDP per year.

This corroborates the other channel of the model, namely that countries which experience extreme

weather events suffer from a constraint on their resources, proxied here by greater damages to GDP.

A.5 Robustness Checks

We conduct the following robustness checks that vary (i) the definition of an extreme episode (alternative
cutoffs), (ii) the time horizon, (iii) the outcome definition (laws versus laws & policies; cumulative versus
annual counts) (iv) placebo treatment years and (v) the treatment group to check that the results aren’t
being driven by outliers. The qualitative finding, a relative post-episode slowdown in mitigation policy
output, is broadly stable across these exercises.

The first robustness test in column 1 uses as the dependent variable the annual number of mitigation
laws rather than the cumulative number of mitigation laws passed. The coefficient of the interaction
term is still significant at the 5% level. After the 1990 shock, the treated countries have 0.068 fewer
laws on average each year than the control group.

The second robustness test in column 2 changes the time frame to include a longer period going from
1980 to 2010, rather than our initial shorter period from 1980 to 200(13 As can be seen the coefficient
on the interaction term remains significant at the 5% significant level.

The third robustness test changes the identification strategy. It identifies the extreme weather shock
as years where there are more than 50 above the country mean. Table lists these shocks by country

and year. Using the 5o cutoff decreases the number of countries that experience a shock to just Finland

13The significance of the interaction term when extending the horizon beyond 2010 may not necessarily
imply that the impact of the 1990 shock continues to grow or re-emerge over time. Rather, it could
reflect the persistence of the initial post-shock divergence between treated and control countries, which
remains visible in cumulative terms even after two decades. Alternatively, the result might simply stem
from the increased statistical power associated with a longer panel.
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Figure A.2: Impact of climate disaster shock on annual damages to GDP

\
1980 1985 1990 1995 2000

— Control —-—- Treated

Note: 1990 is identified as the only year where the number of climate damages 40 above the country mean. Treated group =
Finland, Netherlands, Luxembourg and Denmark. Control group = Austria, Belgium, France, Germany Ireland, Italy, Norway,
Portugal, Spain, Sweden, Switzerland, United Kingdom.
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and Luxembourg. Figure [A23] below presents the plots of the treated and control group.

Table A.3: Robustness: The impact of 1990 disaster shock on mitigation laws

(1) (2) (3) (4) (5) (6)

main
Interaction -0.068**  -0.893** -0.338***  (.205
(0.032)  (0.011) (0.003)  (0.228)

No climate disaster lag 1 -0.006 -0.018
(0.949)  (0.856)

No climate disaster lag 2 0.065 0.073
(0.508)  (0.464)

No climate disaster lag 3 0.098 0.093
(0.317)  (0.352)

No climate disaster lag 4 0.128 0.144
(0.186)  (0.156)

No climate disaster lag 5 -0.238%*  -0.266**
(0.022)  (0.028)

N 336 496 336 315 576 576

P-value in parentheses | * 0.10 **0.05 ***0.01 | Country + Year fixed effects included

Columns 3 of table presents the results. As can be seen, the coefficient is -0.338, almost the
same as when the 40 cutoff is used, and is significant at the 1% significant level.

The fourth robustness test changes the identification strategy so that the cutoff is 30 above the
mean. Table [AZ0] lists these shocks by country and year.

Sweden is dropped from the sample as it experiences two shocks over the time period. All the other
shocks also occur in 1990, however when defined in this way, the coefficient becomes insignificant. We
interpret this results as suggesting that the shocks need to be sufficiently strong enough in order to have
the impact on mitigation laws.

The fifth and sixth robustness test estimate a two-way fixed effects regression equation, given its
use in the empirical literature Rowan, 2022] Given that we are now estimating the impact of multiple
shocks over many years, we change the dependent variable to the frequency (rather than the cumulative
frequency) of laws. This is different to the diff in diff, where there is one shock and we want to understand
its total cumulative effect. Given that the dependent variable is a count variable with many potential
zeros, we use two types of fixed effects regression, a Poisson fixed effects regression (column 4) and
a zero-inflated negative binomial regression (column 5). We include 5 lags given the potential in the
baseline for the shock to have an impact on laws into the future. Column 4 and 5 presents the results for
laws and policies respectively. The fifth lag is significant and negative at 5% level for both estimations.

All other lags are insignificant. Increasing the number of climate disasters a country experiences by 1,
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Figure A.3: Robustness: Impact of climate disaster shock on cumulative no. mitigation
laws with 5o cutoff

T |
1980 1985 1990 1995 2000
Year (1980 to 2020)

— Control ——- Treated

Note: Shock is identified as years where the number of climate damages 50 above the country mean. Full list of shocks is in
table@ in the Appendix.
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leads to a decline in the number of climate laws passed by -0.238/-0.266 after 5 years. The number of
observations increases for this specification as we estimate this now over the whole period from 1980 to
2017, as we include all disasters and not just extreme shocks. While these effects are more muted, there
is still some evidence that any shock can lead to a decline in the number of mitigation laws. This is to
be expected given that not all these disasters will act as focusing events, particularly compared to the
1990 shock, and therefore the results are expected to be less significant.

The seventh set of robustness checks presented in Table [A7]] estimates a placebo test by varying the
start year of the treatment from 1990. Specifically, column 2 examines the effect of a placebo shock
beginning in 1992 on the cumulative number of mitigation laws, column 3 considers the impact if the
shock commenced in 1993, and so forth. The primary objective of this placebo test is to assess whether
the observed impact of the 1990 shock genuinely drives the results. If the placebo tests (columns 2 to 7)
yield statistically significant coefficients, it would imply that the 1990 shock may not be responsible for
the observed differences between the treated and control groups. The dependent variable used in these

tests is the cumulative number of laws and policies.

Table A.4: Placebo test: impact of shock on cumulative laws and policy with different
shock start dates (1990 to 1996)

(1) (2) (3) (4) (5) (6) (7)

Start treatment year 1990 1991 1992 1993 1994 1995 1996

Interaction -0.606% -0.619% -0.611* -0.615 -0.595 -0.586 -0.590
(0.089) (0.089) (0.099) (0.116) (0.152) (0.203) (0.269)
N 336 336 336 336 336 336 336

P-value in parentheses | * 0.10 **0.05 ***0.01 | Country and Year fixed effects are included

The coefficients become statistically insignificant after 1993, with the pattern of insignificance per-
sisting through 1996. While the results suggest that 1990 is not the sole year exhibiting significance,
they also indicate that the further the hypothetical shock deviates from 1990, the less significant the
coefficients become. This finding underscores that the 1990 shock likely captures a genuine effect. To
summarise, we find that unexpected climate disasters significantly reduce the number of climate miti-
gation laws implemented. This result is robust across several identification strategies and controls.

The last set of robustness tests checks whether the results are being driven by a single country,
particularly as the number of treated countries is four. To check this, we estimate the baseline regression,

removing one country at a time in Table [A75] The results remain significant in all specifications.
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Table A.5: Robustness: Leave-one-out test excluding one treated country at a time

(1) (2) (3) (4)

Excl. NLD Excl. FIN Excl. DNK Excl. LUX
ATET
interaction  -0.364*** -0.252* -0.252* -0.252%*
(0.002) (0.069) (0.069) (0.069)
N 336 336 336 336

P-value in parentheses | * 0.10 **0.05 ***0.01 | Country and Year fixed effects are included

A.6 The 1990 Windstorm Episode
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Table A.6: Major European Windstorms in 1990

Storm Dates Main Coun- | Notable Impacts

Name tries Affected

Burns’ 2526 Jan 1990 | UK, Nether- | Winds up to 230 km/h; 97

Day Storm lands, Denmark, | fatalities across Europe; se-

(Daria) Luxembourg, vere damage to infrastruc-
Germany ture and forests; widespread

power outages.

Herta 1-6 Feb 1990 UK, France, | Significant wind damage;
Germany, Bel- | insured losses estimated at
gium,  Nether- | $1.5 billion (2012 USD); dis-
lands ruption to transport and

utilities.

Judith 7-8 Feb 1990 Western Europe | Moderate storm with lo-
calized damage; limited
widespread impact.

Nana 11-12 Feb 1990 | Western Europe | Part of the 1990 storm se-
quence; caused minor struc-
tural and tree damage.

Ottilie 13-14 Feb 1990 | Western Europe | Minor to moderate impacts;
damage to roofs, trees, and
power lines.

Polly 14-15 Feb 1990 | Western Europe | Localized wind damage;
part of prolonged storm
activity in February.

Vivian 2528 Feb 1990 | Netherlands, Winds up to 268 km/h; 64
Finland,  Ger- | fatalities; extensive forest
many, Switzer- | damage (esp. in Germany
land and Switzerland); transport

disruptions.

Wiebke 28 Feb — 1 Mar | Germany, Major forest destruction;

1990 Netherlands, severe economic damage; in-

France, Switzer-

land

sured losses of $1.4 bil-
lion (2012 USD); followed
closely after Vivian.

Sources: EM-DAT — The International Disaster Database; European Windstorm
Database; ESWD — European Severe Weather Database.
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A.7 Extreme-Event Definitions

Table A.7: Periods where frequency of disasters is more than 40 above country mean

Country Date No. Disaster Mean No. Disaster o No. Disaster
Denmark 1990 3 372093 6554989
Finland 1990 2 0697674 337734
Luxembourg 1990 6 3023256 9644856
Netherlands 1990 6 .8604651 1.125069

Table A.8: Periods where frequency of disasters is more than 50 above country mean

Country Date No. Disaster Mean No. Disaster ¢ No. Disaster
Finland 1990 2 0697674 337734
Luxembourg 1990 6 3023256 .9644856

Table A.9: Periods where frequency of disasters is more than 30 above country mean

Country Date No. Disaster Mean No. Disaster ¢ No. Disaster
Sweden 1990 2 255814 .5386502
Norway 1990 2 3023256 5133867
Austria 1990 5 1.116279 1.13828
Belgium 1990 6 1.255814 1.39886
[reland 1990 3 5348837 .6305265
Netherlands 1990 6 .8604651 1.125069
Denmark 1990 3 372093 .6554989
Finland 1990 2 0697674 337734
Luxembourg 1990 6 3023256 9644856
Sweden 2005 2 255814 .5386502
Spain 2019 8 2.069767 1.486372
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A.8 Summary Statistics and Ancillary Evidence

Obs Mean o Min Max
Annual frequency mitigation laws | Climate Laws Dataset 656 0.143 0.414 0.000 3.000
Annual climate damages to GDP % | EM-DAT 656 0.056 0.207 0.000 2.895
Annual frequency of climate related disasters | EM-DAT 656 1.220 1.629 0.000 10.000
Coal gas and oil rents % GDP | World Bank 654 0.613 1.800 0.000 12.248
Number of people (1000s) | World Bank 656 23933.321 25870.970 364.150 83160.871
Left-right index of chief minister (1=right, 2=centre, 3=left) 568 1.879 0.932 0.000 3.000
Democracy index (0-1) | Uni Gothenberg Var of Demo 656 0.877 0.024 0.797 0.924
GDP per capita constant 2015 USD (1000s) | World Bank 656 41.287 19.803 10.744 112.418
Annual GHG in CO2 equiv (million tonnes) | Our World in Data 656  244.979 283.422 8.651 1299.919
Share of people who believe GW is a serious concern | EM-DAT 71 0.591 0.151 0.296 0.866
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Figure A.4: Damages to GDP from Extreme Weather Events: Treatment and Control
Group (% of GDP)

| T
1980 1990 2000 2010 2020
date

—— Control —-—- Treated

Note: 1990 is identified as the only year where the number of climate disasters exceeds 40 above the country mean. Treated
group = Finland, Netherlands, Luxembourg and Denmark. Control group = Austria, Belgium, France, Germany, Ireland, Italy,
Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom.
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Figure A.5: Average number of climate related disasters 1980-2020

Finland
Sweden
Luxembourg
Norway
Denmark
Ireland
Netherlands
Portugal
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Belgium
Switzerland
Germany
Spain
United Kingdom
ltaly

France

0 1 2 3 4
Average Number of Disasters 1980 to 2020

Note: Data from EMDAT database. Climate related disasters are defined as drought, extreme temperature, flood, landslide,
storm and wildfire.
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Figure A.6: Average number of mitigation laws per year 1980-2020

Portugal
Denmark
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Finland
Sweden
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Average number of mitigation laws

Note: Data from Climate Laws of the World. Mitigation laws are all laws that only refer to mitigation.
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A.9 Eurobarometer Data Construction

It is not possible to conduct the above exercise using data on attitudes to global warming due to
a lack of consistent data over this period. We do however construct a climate concern variable from
Eurobarometer surveys conducted in 1989 and 1991. Respondents are classified as “seriously concerned”
about global warming if they rank it among their top environmental concerns. The pre/post comparison
uses the survey waves immediately flanking the 1990 shock to minimise confounding from other time
trends.

Figure using data from Eurobarometetﬂ shows that the share of people seriously concerned
about global warming increased in all countries after the shock, and increased most in countries with the
highest damages to GDP. A line of best fit shows a positive and significant (at the 5% level) relationship
between damages and heightened concern over global warming, although this is being driven by Lux-
embourg In Luxembourg the share of people seriously concerned about global warming increased on
average by 30 percentage points between 1989 and 1991, while the 1990 extreme weather shock caused
3% of climate damages to Luxembourg’s GDP.

Yet this increase in concern was not associated with a corresponding increase in mitigation laws in
the most affected countries. Figure [A77D] using data from Climate Laws of the World, shows that the
number of mitigation laws, while increasing across all countries, increased least in those with the highest
damages to GDP. Luxembourg, which experienced the largest shock, was the only country that did not
increase its mitigation laws over this period.

These motivating patterns suggest an organising framework with two opposing forces. Disasters
may increase perceived climate risk and public demand for action (the signal channel), but at the same
time they can tighten contemporaneous constraints and shift governmental priorities toward reconstruc-
tion and crisis governance (the output channel). To document the second leg of this trade-off more
systematically, we now turn from descriptive scatter plots to a difference-in-differences exercise based

on the same 1990 episode.

B Proofs

B.1 Preliminaries

Throughout, write u, = u(AK1), uqg = u((1 — 6)AK1), |Au| = u, — uqg > 0, and

Au = ug —uy <0,
(1—08)Au' (1 - 6)AK,) — Au'(AK,) = Au/(AK,)[(1—6)""7 —1] > 0 for o > 1,

A’U,K

14See Appendix for a detailed construction of this variable.
5The difference-in-difference regressions below, however, are significant even when Luxembourg is
not part of the sample.
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Figure A.7: Changes in concern about global warming and mitigation laws vs damages
to GDP from the 1990 shock
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Notes: In both panels, the x-axis shows log 14+damages to GDP from climate-related extreme weather events in 1990. We use
logs given the potentially thick-tailed nature of climate shocks to GDP. Data are from EM-DAT. Panel (a) plots the change in
the average share of people in each country who are seriously concerned about global warming from just before the shock (1989)
to just after (1991), using Eurobarometer data. Panel (b) plots the change in the average annual frequency of mitigation laws
implemented between the post-shock period (1991-2010) minus the pre-shock period (1980-1989), using data from Climate Laws
of the World. Data are available only for a select number of countries.
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so that 9|Au|/0K1 = —Aug < 0. Define g = P12l _ 1> 0and Z =1+ p1g > 1, so that the objects
of [B)—(10) are ® = ©"'InZ, M = g/(0Z2), and 7 = p1e®12¢ /7 and the objective under the exact
certainty equivalent is

Vo = u(Co) + B [un — (p1, |Aul; ©)].

Five identities are used repeatedly; all follow from direct differentiation together with Z — p1g = 1 and
Z — pre®Bl =1 —py:

0P oM g 9 oe
o o ez~ M alAu] —
or oM om  ePlAul m(l—m)

—_— = @7T 1 — y — = = = = = = = H > 0

0| A ( ) O|Aul 9Py A p1(1—p1)

As ©® = 0: ® = py]|Aul, M — |Au|, 7 — p1, IT — 1, recovering expected utility. To first order in
0, M = |Aul[1 + £(1 — 2p1)|Aul] + O(©?) and II = 1 + O(1 — 2p1)|Au| + O(©?), which deliver the
mean—variance forms quoted in the text. The leading-order expansions in J, used where indicated, are
|Au| = ¢6 + 562 + O(6%) with ¢ = AK v/ (AKy), and Aug = (0 — 1)0Au/(AK,) + O(6?).

B.2 First-Order Conditions

Mitigation affects Cy at rate —1 and p; at rate —arx; through fll; reconstruction affects Cy at rate —1
and K; at rate +1. Using 0®/9p; = M and

0
0K

[up — @) = Au/(AK;) + 7 Aug = (1 — ) Au'(AK7) + m (1 — §)Ad/((1 — §)AK,) = B,

the first-order conditions are

oV

Tm(; = —ul(Co) + Baky M =0, (FOC-m)
oV _ —u'(Coy)+ BB =0, (FOC-r)
67"0

with B the tilted-mean marginal product of capital defined in Assumption 2.

B.3 Continuous Embedding

For the comparative statics in Theorem [2] and Proposition [2| the binary realisation is embedded in the
family of problems {P(s)}se(0,1) obtained by setting Dy = s in (6) and (F)), as in (I5). The feasible set
at exposure s is

F(s) = {(mo,r0) € RL :mg + 1o < AKo(1 —ds)},
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and the shock derivatives are C/ds = —6AKy and 0H, /8s = (1+ )4y, both constant since E[Dy] =
p(Hp) is predetermined. The maintained regularity conditions and Assumptions 1-2 hold at every
s € [0,1], so Theorem [1| applies verbatim at each s. Because Vy is C? in (mg,70,s) and Ay > 0, the

implicit function theorem gives a continuously differentiable policy path with
d 5 d Vm9 me er
m99) ot (V) EGs) = ,
drg /ds Vis Vir  Vir
all evaluated at (mg(s),75(s);s). The fundamental theorem of calculus then delivers (16).

B.4 Second Derivatives and Hessian

Differentiating (FOC-m|)—(FOC-r|) and using the identities above,

3

3
I
<

"(Co) — Ba® [ka M — Ok M?]
Vinr = 4" (Co) — Bary T Aug,
"(Co) + B[(1 — m)A*u" (AKy) 4+ m(1 = §)*A%u"((1 — §)AK,) — O (1 — ) (Augk)?] .

=

3
I
<

Three sign facts hold exactly; write ¢ = ¢C5 7~ = |[u”(Cp)| and recall G and W from Assumption 1.
First, V., = —(c¢ + G) < 0 unconditionally for ©® > 0. Second, V,,, = —(c + W) < u”(Cp) < 0 for
o > 1, with equality in the log limit, where Aug = 0. Third, Assumption 1 delivers strict concavity
exactly: since the mean-channel curvature only adds concavity, —Vium = ¢+ Baka M — fOa?k3 M? >
¢ — Oa?k? M2, which is strictly positive because the product in exceeds (¢ +W)? > ¢ > 0 while
c+ G > 0; and

A = (Vi) (Vi) = V2, > (c = BO?KZ M) (c+G) — (¢ + W)* >0

by (11)), with no approximation. Assumption 1 also forces G > W: were W > @, then (c + W)? >
(c+G)? and would require ¢ — 30a?k? M? > ¢+ G, which is impossible. Hence V,,. — V,, =
—(G —W) < 0 exactly. Combining with the first-order conditions at an interior optimum yields the
curvature bound stated in the text: gives fary = u/'(Cy) /M, soW = v/ (Co) Il Aug /M =
II (o —1)u/(Cy)/ K1 + O(0) by the leading-order expansions above, while gives u/(Cy) = BB =
BAU' (AK7) + O(5), so G = 0C;7 /K1 + O + ©46%). Hence W/c = (o — 1)Cy/(0 K1) + O(J) and
G/c = Co/K1+0(6+66%); substituting into (11]), dropping the O(©) saturation term and letting IT — 1,
the condition reduces to 2(c — 1) /o — 1+ (¢ — 1)%(Cy/K1)/0? < 0, that is, Co /K1 < (2 —0) /(0 —1)?,
which is (13). Two further exact consequences at an interior optimum are worth recording. First,
[FOC-m)) gives B0a?KkIM? = ©u/(Cp)?/B with no approximation. Because the right-hand side of
satisfies (¢ + W)2 > ¢ > 0 while ¢ + G > 0, the first factor of must itself be strictly positive,
¢ > [Oa?k? M?; substituting the interior-optimum identity and u/(Cp) = Cy 7 yields © < o3 C§ -1
risk sensitivity faces an effective ceiling in the units of u, and © > 0 tightens relative to the
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expected-utility case. Concavity of the mitigation margin alone, —V,,,,, > 0, is equivalent at an interior
optimum to the weaker bound © < o8 C§ 14 B2a%ko M C27; the mean-channel slack in that bound is
what Assumption 1 does not use. Second, the same substitutions pin the cross-wedge share used in the
severity analysis by curvature alone at leading order: @ = W/(G—W) =II(c—1)/(c —TI(c —1)) +O(4),
independent of Cy/Ky, and w = 0 in the log limit.

B.5 Proof of Proposition

Holding mg fixed in , direct differentiation gives 8ﬁ1/8D0 = (1 4+ 0)yy. Since p1 = p(ﬁ[l) and
p/(Hy) > 0 by the maintained monotonicity of p, the chain rule gives dp, /0Dy = p'(H1)(1 + 6)g > 0
whenever ¥ > 0. At § = 0 the response is the rational conditional response ¥ ; for 8 > 0 it is strictly

larger. O

B.6 Proof of Theorem [l

Write Y = AKy(1 —6Dy), so that F = {(mg, o) € Ri imo+ro<Y}yand Cop =Y —mg—rg > 0on F.

Ezistence. The set F is not closed, so existence requires a compactness argument. On the closure
of F the continuation value is bounded above: K; = (1 — d)Kq + 1o € [(1 —d)Ko, (1 —d)Ko + Y],
so u(AKy) < u(A[(1-d)Ko+Y]), and ® > 0 since Z > 1; hence 3 [u(AK;) — ®] < B for a finite
constant B. Under CRRA felicity with o > 1, u(Cy) — —o0 as Cy — 0T, so Vo < u(Cp) + B — —c0
uniformly as mg + 7o — Y. The reference point (0,0) € F gives a finite value, so there is € > 0 such
that Vi < V5(0,0) whenever Cy < ¢, and the supremum of V; over F equals its supremum over the
compact set F. = {(mo,ro) € Ri :mo +7o <Y — ¢}, on which Vj is continuous. A maximiser exists
by Weierstrass.

Uniqueness. By the second-derivative facts above, Assumption 1 delivers V,,,,, < 0 and Ay > 0 at
every point of F, so the Hessian of Vj is negative definite everywhere and Vj is strictly concave on the
convex set F. A strictly concave function on a convex set has at most one maximiser.

Interiority. Let (mf,r§) be the maximiser and suppose m{; = 0. The direction (1,0) is feasible
at (0,73), since the upper constraint is slack there, and the one-sided directional derivative in that
direction is the left-hand side of , OVy/Omg = —u'(Cy) + Baky M, which is strictly positive at
the candidate maximiser by Assumption 2, condition , since the maximiser lies in the relevant upper-
contour set. This contradicts optimality: equivalently, it violates the Karush—-Kuhn—Tucker requirement
OVo/Omy < 0 at a maximiser whose non-negativity constraint binds. The same argument with the
direction (0,1), the left-hand side of , and the second part of Assumption 2 rules out r§ = 0.
Hence mf,r§ > 0, the maximiser is interior, the first-order conditions (FOC-m])—(FOC-r) hold there,

and by strict concavity this interior critical point is the unique global maximum. The argument applies
verbatim at every exposure s € [0, 1] of the embedding, with Y = AKy(1 — ds). O

61



B.7 Proof of Theorem 2|

Fix s € [0, 1]. Differentiating the first-order system with respect to s and applying Cramer’s rule:

de(s) o _Vms‘/rr + ‘/;“svmr

The shock enters each condition through Cy(s), with 0Cy/0s = —0AKy, and through f[l(s), with
OH,/8s = (1 + 0)1y. For the mitigation condition (FOC-m)), the consumption channel contributes
u”(Cy)0AKy = —O; for the belief channel, |Au| depends only on (K7, ), so only k1 and p; vary with

ﬁl, and
oM

9p1

32’ [ﬁoml ./\/l] = fa |:I‘€2 M+ K%

1

] = ﬁa[mgM —@/@%Mﬂ ;

multiplying by (1 + 6)yx gives exactly S in (18), so V;ns = S — O. For the reconstruction condition
(FOC-1)), the consumption channel again contributes —O; the belief channel runs through p; alone, with

o8 _ o
0pr 0Py

[(1— 6)Au' (1 — 6)AK,) — Au'(AKy)] = IT Aug,

so the belief channel contributes (1 4 0)y g fr1 I Aug = S, and V.4 = S, — O. Substituting:

dmi(s)  —(S =0V +(Sr —O)Vp 1
dS - AH - TH [ VI"’I‘S + V;’TO ero + ersr]u

which is . Since s was arbitrary, the decomposition holds at every point of the path. O

B.8 Discrete-Effect Statement

The IFT delivers a C* path, so holds by the fundamental theorem of calculus. The integrand equals
Agll times the bracketed expression in , with Ay > 0. If the bracket is strictly negative at every
s, the integrand is a continuous strictly negative function on [0, 1], and its integral is strictly negative.

The positive case is symmetric. O

B.9 Proof of Proposition
(i) Fix 5. By Theorem [2]and Ay > 0, dmjj(s)/ds < 0 iff
VT’I“(O - S) + er(Sfr- - O) < 0.
Dividing by V,, < 0 reverses the inequality and rearranging gives A(s) > S(s). (ii) If the inequality
holds at every s, part (i) and the discrete-effect statement following Theorem [2] gives Amg < 0. O

For the comparative statics in the list following Proposition [2 note that V., — V., = —(G—-W) <0
exactly under Assumption 1, by the sign facts above, so A = OV, — Viny)/ Vi > 0 as the ratio of
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two negative quantities; at leading order in &, V,,. — Vp,, = BA%u”(AKy) + O(0), the form used in the

leading-order readings.

B.10 Derivations for the Severity Discussion

All objects are evaluated along the embedding at the disaster endpoint s = 1, with the local values
(p1, k1, ke) of the probability function treated as parameters of the evaluation point. The elasticities are
direct-effect elasticities, computed holding the policy pair fixed at its optimum while § varies. The re-
optimisation terms, (81n f/dmg) dm?/dé + (8 1n f/dr) dr/ds for f € {S, A}, enter the total elasticities
at the same O(d) order and involve third derivatives of p and u that the maintained assumptions do
not sign; the elasticities are therefore reported as direct severity effects. At x = 0, where the direct
margin is itself O(d), the unsigned feedback terms can reverse the ranking, so the comparison there is
a statement about the severity channel in isolation. With |Au| = ¢d + %16% + O(8°%), ¢ = AK v/ (AK;),
and M = |Au| + O (% — p1)|Aul? + O(|Auf®), the diagnostic bracket in expands as

K2

o [Uq + @(12(1 - 2]31)] )

Ko M — Ok M? = ad — b2 + 0(5°), a = Kag, b=0kr2¢ - 5

so that S = (1 + )y 6X 504(6“5 — b6 + 0(53)) and

(b/a)$

°s XTI (a)s

The signal saturates at second order, b > 0, iff Oqr? > 7 [U +0Oq(1 — Zﬁl)}: prudence convexifies the
mean channel through the og term, so saturation is a curvature condition rather than an unconditional
fact, satisfied when s is moderate. For the resource side, write ¢ = oC =1 5o that V., = —(c+ W),
Vir = —(c+G),and A = O (G—W)/(c+G). Under the direct-effect convention the severity perturbation
moves Cy (hence ¢ and O), |Au|, Aug, 7, and II, holding the primitives and the policy pair fixed. Then
O =c0AKy with 0Cy /06 = —AKy at s=1givesep =1+ (0+1)dAKy/Cp and . = (0 +1)§AK/Co;
G = BA%u"(AKy)| + O(9) is severity-flat at leading order, eg = O(d); and W = Bar1l Auk inherits
ey =1+ 0(9) from Aug = (0 — 1)6Au'(AK;) + O(6?). Hence

_ . SAK,
EA:aO+sgg ewW e c+6gg:1+w(0_+1) O @ (1+0(5), 0=

G-w c+§ Co Gg-w’

with w = BA%u"(AK1)/Ver = G/(c+G)+0(3) € (0,1). The wedge term is not of order §: by the interior-
optimum substitutions in the second-derivative subsection above, @ = II(c — 1) /(o — II(c — 1)) + O(9),
which is of order o — 1, independent of Cy/K; at leading order, and vanishes identically in the log-
felicity limit, where W = 0 and ey = 14 w(o + 1)0AK/Cp at leading order. Write A = A + T with
T = (Vour/Vir) Sp > 0, 50 that e5 = cep + (1 —¢) ep with ¢ = A/A € (0,1]. Since T o< 9 (6) k1 TT Aug
scales as 61X at leading order, ez = 1+ x + O(d) with the O(§) correction free of y, and T//A = O(6X)

with leading coefficient proportional to (14 )i £11I(o — 1), so the reconstruction share 1 — ¢ is small
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at y = 0 precisely when ¢ — 1, the transmission ¥y, or the slope ki is small. Under b > 0 and
X + w < W(U -+ 1)5AKO/C(),
SAK, (b/a)d

iyt L O((0 —1)6 1 81X 4+ 62)
Co T XTI T (a)e (0 =1) )

ei—€s =¢s(en —e5)+(1=<) (er —e5) =<¢|w(o + 1)

where the bracket is strictly positive under the displayed condition and the residual collects the O(9)
parts of ey and eg together with (1—¢)(er—eg). The leading such term is the disaster-branch curvature
drift of G: since B (1 — §)2A%|u”((1 — §)AK:)| = BroA?(AK,)~° (1 — 6)'~7, direct differentiation
gives eg = m(0 — 1)§ + O(6?), which enters 5 with the order-one weight 1 + @ — w and is therefore
of the same order in ¢ as the margin, with a coefficient of order o — 1; it is dominated precisely in the
near-log regime o — 1 = O(J), where it is O(62). Outside that regime these terms perturb the margin at
its own order, which is why the comparison is a leading-order statement. Because w = O(c — 1) while
the margin is O(d), the condition has content only when ¢ — 1 is comparable to d: the comparison is
exact at leading order in the log-felicity limit, where w = 0, T' = 0, and ¢ = 1; sufficient near it; and

quantitative rather than sign-determined for o appreciably above one. O

C Additional Theoretical Derivations

C.1 Expected-Utility Benchmark

Set © = 0 in (I8). Since M — |Aul, the saturation term disappears and SV = (1 4 0)y g Bars|Aul.
The sign statements follow from 1y >0, 8> 0, & > 0, |Au| > 0, and ky = p”(H;) > 0. n

C.2 Diagnostic-Intensity Comparative Static

From , S = (140)vy SfaBg. Holding the other local objects fixed, 95/90 = ¢y SaBg. The derivative
is positive if Bg > 0 and negative if Bg < 0. Since defocusing requires A > S in Proposition [2| an

increase in S shrinks the defocusing region and a decrease in S expands it. O

C.3 Institutional-Design Implication

The defocusing condition is A > S, with A = A + (Vinr/Ver)Sr and A = O(Vyp — Vi) / Vi, Any change
that lowers O lowers A holding the other local objects fixed; any change that lowers S, lowers A because
Vinr/Ver > 0; and any change that raises a positive S makes A > S harder to satisfy. These changes

shrink the set of primitives for which defocusing occurs. O
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D Dynamic Model

D.1 Diagnostic Expectations in the Dynamic Model

The two-period belief equation specifies the diagnostic perception for a single realisation. The
infinite-horizon model requires an operator, together with a timing convention for the impulse responses.
Information and timing are as follows: at the start of period ¢ the pair (K}, H;) and all past realisations
are known, the disaster indicator D, realises, policies (m;,r;) are chosen, and the Gaussian innovation
71y realises into H;41 through .
Diagnostic beliefs operate on the voter’s estimate of the hazard state. The perceived hazard state
f[t follows
Hy1 = pHy — amy + g Dy + 1 + 010 (Dy — pr) + 4] Hy = Ho, (D.1)

the rational update of the perceived hazard state plus 6 times the period-t hazard news, where p; is
the comparison probability of the diagnostic distortion. Under the distant-memory convention adopted
here, p; is the pre-disturbance norm: py = p(Hy) at the impact date, so that nests the two-
period equation at t = 0, and p; = p(H*) at the steady state. Because p; is predetermined,
8ﬁt+1 /6lflt = p: the perceived hazard state inherits the persistence of the true hazard state. The
operator EP¥ in the Bellman equation is expectation under the diagnostic conditional law implied by

(D.1)): conditional on period-t information, Hiq ~ N(pﬁt —amy + Yy Dy + 0y (Dy — i), 0727) and

Diq ~ Bernoulli(p(ﬁtﬂ)). The voter’s state is therefore (thft); since H, = H, along any path

without news, we keep the notation V(Ky, Hy), with H; understood as the perceived hazard state.
Both pieces of follow from the representativeness distortion of Bordalo, N. Gennaioli, and

Shleifer (2018) applied to the two components of the innovation. For the Gaussian component, the

diagnostic density f o< f(- | Z,) [f(- | Z.)/f(- | Z; )]0, where the comparison conditional Z; carries the

2
n

the forecast revision; this is the 0n; term, and it leaves the perceived Gaussian variance undistorted. For

no-news mean and the same variance, is again Gaussian with variance o> and mean shifted by 6 times
the Bernoulli component, the same likelihood-ratio distortion of a probability p against a comparison p
gives
= p(p/p)’
p(p/p)’+ (1 =p)((1-p)/(1-p))
routing the distortion through the hazard state, p = p(f[) with H given by , reproduces this to

first order in the news while keeping a single distortion parameter.

s=p+0(—p)+O0((p-0)?);

The impulse responses use a one-time unanticipated-shock convention. The baseline is the deter-
ministic steady state of with Dy = 0 and 7; = 0, around which the system is linearised; disaster
exposure is priced through the certainty equivalent, while realisations are zero along the baseline. An
unanticipated disaster sets Dy = 1, and the response of any variable is the difference between the per-
turbed and the baseline path. Terms common to the two paths, including the calm-time news flow

—0v g py and all steady-state constants, cancel in the difference. Holding policies fixed, the perceived-
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hazard-state impulse is 8ﬁt+1 /0Dy = (14 0)1 g p'; in the actual linearised system, the policy feedback
—admy /0Dy is incorporated into the transition matrix A, of Proposition

Equation embeds diagnostic memory in the level of the hazard state estimate: the impact
overshoot vy is carried forward and decays at the persistence p of the perceived hazard state, rather
than being re-benchmarked against the rational conditional each period. This is the parsimonious
counterpart of distant memory, under which news fades from the comparison set only gradually and
belief distortions persist, as in the business-cycle treatment of Bianchi, Ilut, and Saijo (2024)) and
the linear-model framework of L’Huillier, Singh, and Yoo (2024). The same convention governs the
comparison probability: benchmarking news against the rolling one-step conditional p(f{t) instead of
the distant-memory norm p; would add a term —6vy p’ (I:It) to the perceived persistence, a third-
order correction in (6,1, k1) that leaves all results intact. Explicitly, the steady-state eigenvalue of the
perceived hazard state becomes p = p—60¢ g p'(H*) < p: the impact response is unchanged at (1+6)yp,
the signal kernel becomes (14 0)¢ g p*, and the cumulative signal weight falls from (1+6)v¢ g /(1—Bp) to
(14 6) i /(1—Bp); the capital/output block is unchanged except through policy feedbacks, so wherever
the resource-defocusing channel dominates the diagnostic focusing channel in the medium run under
the distant-memory convention, it does so a fortiori under the rolling one. Under the strict one-period-
reversal convention, in which each period’s beliefs equal the rational conditional plus 6 times current
news only, the amplification applies only at impact and the signal kernel becomes ¢y p®+ 01y 1{s = 0};
all results go through, with the diagnostic focusing channel reverting faster, which strengthens the

medium-run dominance of the resource-defocusing channel and hence the persistence of defocusing.

D.2 Steady-State Restrictions

Write the pre-realisation value as the certainty equivalent over the current disaster state,

V(K Hy) = —é In[ (1 = p(Hy))e™ OV EHO) (g, OV (ReHD]
where V(Kt,Ht,Dt) = maxmtyrt{u(Ct) + 5Rt[V(Kt+1,Ht+1)}} is the post-realisation problem, the
Bellman display in the text. Equations f are the steady-state first-order condition for r and the
envelope condition for K along the no-disaster path; the tilted-mean corrections across the two period-
ahead disaster branches are of order p*§, and the Gaussian-tilt term from 7 is of order @aﬁ, both absorbed
by the linearisation. Combining the two restrictions eliminates «'(C*) and yields (A+1—d) =1 up to
the same corrections; with AK technology this is the existence condition for the deterministic interior
steady state discussed in the text. The steady state additionally satisfies the mitigation first-order
condition (1 — &)V = a|Vy| up to O(p*d + ©0c?), which is required for m* > 0. For (28), differentiate
the outer certainty equivalent with respect to H;: the hazard state enters through the current disaster

probability and through both continuation branches, so

Vig = —p/ (H) My + (1 = my) Vi + v Vi,
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where 7y and My are the tilted probability and the marginal value of probability reduction evaluated
at the continuation-value gap AV = V" —V %, By the envelope theorem applied to the post-realisation
problem, and using 8f[t+1 / OH, = p under the distant-memory comparison, V=4 p V; in each branch,
the cross-branch difference being of order 6. At the steady state this gives the fixed point V35 (1 — 8p) =
—p/(H*) M;,, which is (28), up to the O(6) cross-branch variation just noted: the common-derivative
substitution commits an error of order 7y §, second order in the small quantities and of the same status
as the O(p*d) corrections to f. Finally, for AV*, evaluate the two post-realisation objectives at
a common policy pair (m,r), feasible in both branches for small § by ; their difference is

S(m,r) = w(AK* —m — 1) — u(AK*(1 — 8) —m — r) + B{RO [V(K’, PI')} R [V(K’, ﬁ’)} } :

where R p is the certainty equivalent under the branch-D conditional law, K’ is common to the branches
by (24), and the two laws differ only in their mean, by (1+ 6)¢y, by (D.1)). Optimality in each branch
gives the sandwich Z(m®,r¥*) < V" — V¢ < E(m™,r™*); the branch optimisers differ by O(J) and
VZ = 0(), so the bounds agree to O(6?) and either may be expanded. The consumption term is
' (C*) JAK* + O(6?); the continuation term is 3 times the mean shift (14 0)y g times the tilted-mean

marginal continuation value —V7 = |V}|, with curvature corrections of order ¥% |V ;| = O(¥%6).
Hence AV* = §AK*u/(C*) + B(1 + )¢y |V + O(6% + ¢%6), and M}, — AV* as © — 0, delivering
the stated limits. O

D.3 Two-Mode Persistence

For t > 1 write IRF,,(t) = a\f; — bAL with a,b > 0 and Ay, A\ € (0,1); at ¢ = 0 the representation
identifies gp = a — b, so mitigation falls on impact iff b > a. (i) If b > a and Ax > Ag, then bAL > a\l,
for every t > 0, so IRF,,(t) < 0 throughout. (ii) If « > b and A\ > Ay, then TRF,,(t) < 0 <
Ak /Am)t > a/b < t > t* = In(a/b)/In(Ax/Am), and t* is strictly decreasing in A /Ag: the
defocusing spell [t*,00) starts earlier as Ax/Ag rises. (iii) At every fixed ¢ > 1, dIRF,,(t)/0 Ak =
—btAl-! < 0: a larger capital eigenvalue deepens the shortfall pointwise. (iv) diso IRFm(t) = a/(1 -
Am) —b/(1 — \g) is strictly decreasing in Ax and increasing in Ay. Statements (ii)—(iv) are the formal

content of the claim that the depth and duration of defocusing rise with Ax/Ag. O

D.4 Proof of Proposition

No embedding is required here: within the linearisation the policy rules are linear in the shock vector, so
the response to the binary disaster coincides with the difference between the Dy = 1 and Dy = 0 paths,
and IRF,,(t) denotes this difference throughout. Substitute the local policy rules into the capital law
and the perceived-hazard-state law , after subtracting the steady-state constants and setting
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1t = 0 for the deterministic MIT impulse response. This gives
Kipn = (1 —d+hg +&9x) Ky + (hu + Egu) He + (hp + €9p) Dy,

and
Hypy = —agi Ky + (p— agr)He + (14 0)¢n — agp) Dy,

which is the stated system ;11 = A,z + bpD; with A, and bp as displayed in the proposition.
With zg = 0, Do = 1, and D; = 0 for ¢ > 1, iterating gives 21 = bp and, for t > 1, 2, = AL "bp.
Substituting into the mitigation rule m; = gx K; +gHﬁt +gpD; yields IRF,,(0) = gp and IRF,,(t) =
(QK QH) At=1bp for t > 1. Summing over t =0, ..., T,

T T-1
ZIRFm(t) =gp + (QK gH) Z Al |bp,
t=0 j=0

and when I — A, is invertible the geometric sum is Zf;ol Al = (I — AT)(I — A,)~!, delivering the

x

stated cumulative expression. O
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