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Abstract 
 
We study the evolution of voter support for climate policies aimed at containing the effect of 
climate risk, as weather conditions worsens at a time of rising economic inequality. Households 
differ in age, beliefs and income, and the scale of intervention to preserve habitable land reflects 
the preference of the majority coalition. Economic polarization tightens conditions for more 
households, while rising climate risk increases support for public adaptation. If beliefs on 
attainable impact are not too dispersed, an initially coalition of young and old pessimists might 
tip towards a coalition of old optimists and young pessimists, leading to a jump in support for 
public action. A steady rise in inequality may ultimately induce a second political tipping point, 
towards a coalition of the low-income old and young pessimists, although the effects on public 
adaptation are weaker. Public intervention is undermined by pessimism about the efficacy of 
public adaptation and the “tragedy of the horizon” effect, as voters only partially internalize 
benefits for future generations. This prevents public adaptation from converging to the long-term 
social optimum even when political support is highest. 
JEL-Codes: D630, H230, Q540, Q580. 
Keywords: climate change adaptation, economic inequality, tragedy of the horizon, political 
tipping points. 
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1 Introduction

Climate change leads toagradual rise inglobal temperatures, andmaydestabilize theweather

system. Rising sea levels, floods, and extreme weather events undermine living conditions.

Various parts of the world are particularly exposed to climate damage, and will over time be-

come inhabitable. Yet the challenge to coordinate a response to mitigate climate change is

immense, as policy suffers from time inconsistency problems (e.g., Besley and Persson, 2023;

Hsiao, 2023). With climate risks such as a rising sea level expected to rise for some time, what

degree of public investment in adaptation will be supported by voters in the future? Indi-

viduals and corporations can seek to adapt their habitat to a changing climate (e.g., Van der

Straten, 2023), but political support is required for public investment in protective infrastruc-

ture.

Ourmain interest is, however, in the changing political support for public adaptation. Pref-

erences for public adaptation differ across young and old, beliefs on policy effectiveness, and

income groups. Political resistance to drastic public adaptationmeasures can thus arise from

different beliefs and time horizons for different voters, and can persist even as the impact of

climate change becomes visible. We examine the evolving majority coalition in an overlap-

ping generation model of redistributive technological change (Döttling and Perotti, 2017).

Public climate adaptation evolves over time as climate risk and inequality rise, shifting po-

litical alliances across age and class cohorts. Our focus is on the transitional period when cli-

mate risk rises exogenously (e.g., a gradual rise in the sea level), while technological change in-

creases economic inequality. We find thatmajority coalitions invest little initially. The change

in climate induces a political tipping point as the winning coalition shifts from young and old

pessimists towards young pessimistists and old optimists in response to habitat loss and cli-

mate change, leading tomore public adaptation. Distinguishing low and high income house-

holds, we also show that there may be a second political tipping point towards a coalition

of low-income old and young pessimistists when inequality becomes high enough, but the

effects of public adaptation will be weaker.

Households in our overlapping generation framework are young and old. They differ in in-

come, as well as in their beliefs about the effectiveness of public adaptation (beliefs about

actual risk or the efficiency of public adaptation). Household obtain utility from income,

and fromconsuminghousing. Additionally, households valuenear-future climate conditions.

Both generations work. The young buy a house (land) and sell it when old. Climate shocks

damage houses and reduce their supply (e.g., due a higher sea level). Thus habitat tends to

shrink over time, but its loss canbe containedbypublicmeasureswhich arefinancedby taxes.
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In each period, both cohorts vote for the scale of public adaptation, and for the cost of fi-

nancing this.1 Households vote under a Rawlsian veil of ignorance, thus before they know

the realization of their incomes. However, they are aware of the rising inequality driven by

technological change, which affects their preferences for public adaptation. The equilibrium

climate policy is chosen by a majority. Over time, the equilibrium policy will reflect the im-

pact of a rising climate risk and growing inequality. We show that both trends tend to increase

investment in public adaptation.

We focus on the situationwhere pessimistic voters constitute amajority in each cohort, and

there are more old than young voters. The set of feasible coalitions then includes a political

majority of the older cohort, an intergenerational coalition of pessimists, or a coalition of old

optimists and young pessimists. Our key results are as follows:

1. If beliefs about the efficacy of public adaptation are sufficiently dispersed, a coalition

of the old is ruled out and the pessimistic young emerge as pivotal group.

2. Provided that climate risk is sufficiently low, thepessimistic younghaveweak incentives

to support public intervention. Hence, the winning coalition consists of the pessimistic

young and old leading to less public adaptation.

3. The rise in climate risk over time increases the value of habitat and hence the value

of preventive measures. The pessimistic young gain an additional advantage from this

compared to old households, since the youth own the habitat which is to be protected

by public investment. Provided beliefs are not too dispersed, the political equilibrium

may tip after some time towards a compromise coalition of old optimists and young

pessimists that prefer an intermediate degree of adaptation and taxation. While public

adaptation rises with climate risk and the beliefs about the efficacy of public interven-

tion, it only peaks when the political equilibrium tips.

Weextendour analysis andallow for a role for income inequality. Oldhouseholdsnowknow

their income level, and adjust their preferences over adaptation and taxation. This yields an

additional result: a steady rise in inequality increases the preferred adaptation rate of the low-

income old relative to the high-income old, as the net benefits of public adaptation are higher

for low-income households. This may lead to an additional political tipping point from a

coalition of the pessimistic young and old (high- and low-income) optimistic households to-

wards a coalition of the pessimistic young and low-income old. However, as this coalition

1This formulation may also stand for risk mitigation measures.
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consists of both optimistic and pessimistic low-income old households, the politically fea-

sible level of intervention only increases for very high levels of economic inequality; else it

reduces public adaptation. These results highlight the role of controlling inequality in the

efforts to protect the economy against climate change.

Finally, while households care about the present and near future supply of habitat, they

do not internalize the benefits of public adaptation (habitat protection or recovery) for all

future generations. This creates a disconnect between the individual benefits derived from

public intervention and its broader societal value. As a result, the "tragedy of the horizon"

effect undermines public intervention, preventing adaptation from converging to the long-

term social optimum.

1.1 Related Literature

The normative literature on climate policy studies mitigation policies such as optimal car-

bon pricing (e.g., Nordhaus, 2008; Golosov et al., 2014; Dietz and Stern, 2015). Our particular

framing studies political support for the adaptation process in a context of rising inequality.

Our contribution is related to earlier work on adaptation to climate change (e.g., Lasage et al.,

2014; Muis et al., 2015); Fried, 2022). Van der Straten (2023) focuses on adaptation to floods

and suppose that households differ in age and income, and have differing abilities to respond

to rising physical climate risks. We extend this framework to allow for public adaptation, and

introduce heterogeneity in beliefs about the efficacy of public adaptation.

Fried (2022) also studies investments in seawalls, stilts, or other forms of adaptation to cope

with severe storms in the US. Importantly, it treats damages from storms as idiosyncratic

shocks, whereas our analysis allows the gradual sea level rise and flooding-related stochas-

tic shocks to affect the economy. Fried (2022) shows that the idiosyncratic risk component of

climate damages significantly impacts adaptation and the welfare cost of climate change.

Hong et al. (2023) show that mitigation of emissions alone cannot deal with the effects of

global warming on weather disasters (tropical cyclones) and the economy. They analyze how

the private and public sectors should adapt tomanage disaster risks to the capital stockwhen

they learn about the adverse consequences of global warming for disaster arrivals. They show

that adaptation ismore valuable under learning. Wedonot allow for learning, butwedo allow

for differences in subjective beliefs about the effectiveness of public adaptation.

Sincewe allow for subjective beliefs about effectiveness of public adaptation, our results are

related to recent studies on how climate risk belief affect coastal housingmarkets. Bakkensen

andBarrage (2021) show that heterogeneity inbeliefs reconciles themixedempirical evidence
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on how flood risk is capitalized in house prices. They find that there is significant under-

estimation of flood risks and sorting based on flood risk beliefs and amenity values.2

Our analysis also relates to Acemoglu and Autor (2011) who show that secular stagnation

withdecliningoverall growthcan lead toamoreconcentrated incomedistributionandgreater

polarization of society. This calls for an explicit dynamic political economy approach, mak-

ing explicit the differential impact of climate change across generations. Intuitively, more

extreme weather events or sea rise will slowly induce more support for adaptation but also

increase preference divergence across age cohorts.

Besley and Persson (2023) study the joint evolution of environmental values, technologies

and policies. Their analysis indicates that the transitions of values and technologies create a

dynamic complementarity which can promote the green transition. However, such comple-

mentarities could also create a vicious circle, which can lead to a climate trap. Delfgaauw and

Swank (2024) also develop a political-economymodel of a climate trap. Our analysis differs in

that we focus on climate change adaptation policies and the interplay between age, income

and beliefs. Since we compute the political equilibrium by considering possible coalitions of

subgroups (old versus young, optimists versus pessimists, high and low income), this frame-

work is more broadly related to Razin and Sadka (1999), Razin and Sadka (2000), Razin et al.

(2002), and Razin (2021), who study the political economy of migration and pensions in an

overlapping-generations model with high- and low-income households. We also use an OLG

framework to study shifts in the political majority, i.e., political tipping, in response to gradu-

ally rising sea levels and the need for public intervention to supply public adaptation.

2 Baseline Model

Time is discrete and denoted by t ∈ {0,1, ...,∞}. The economy is characterized by two over-

lapping generations, each consisting of a unit mass of households. Households are hetero-

geneous in terms of skills, which are exogenous, and use their wage income to finance con-

sumption consisting of housing (in fixed supply) and a numeraire good (in abundant supply).

At the start of each period, an extreme weather event occurs, which hits a fraction of house-

holds and damages their housing capital. All risk is idiosyncratic, and the economy’s climate

risk exposure rises deterministically over time due to gradual sea level rise. The government

can reduce risk exposure of households by investing in public adaptation (e.g., building of

seawalls, dykes, or stilts) which is financed by a flat-tax on labour income.

2In a related study Ikefuji et al. (2022) use a hedonic pricing model to study how subjective perception of

earthquake risks in five Japanese cities affect real estate prices in the short and in the long run.
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Political parties propose an adaptation rate and compete for votes in each period’s electoral

competition. Households have heterogeneous beliefs about the efficacy of public adaptation

and vote for the party which proposes an adaptation rate closest to their preferred rate.

2.1 Households

Households live for twoperiods andderiveutility fromconsuminghousingandanon-durable

consumption good. When young, households purchase housing capital, denoted by L, from

the old generation at a relative price p. Once old, households channel the proceeds from

selling the house, as well as the return earned on their savings to the purchase of a numeraire

good, denoted by c. There is an initial generation at t = 0, which is endowed with the supply

of houses, L̄0. We abstract from housebuilding, so that the supply of houses is fixed.

2.1.1 Skills and Wages

Householdshaveheterogeneous (andexogenous) skills, whichdeterminehousehold income.

We denote two skill levels and denote high skills and income by h and low skills and income

by l . A fraction φ of households is high-income, denoted by h, where

Assumption 1. The fraction of high-skill households, φ, is less than or equal to 50%.

Households supply one unit of labour. High-skill workers have income yh,t = q and low-skill

workers have yl ,t = w , where the high-skill wage q exceeds the low-skill wage w .3.

2.1.2 Preferences

Households have quasi-linear preferences over housing and non-durable consumption, and

also care about the housing stock, L̄ that they leave behind after their lifetime. Households

maximize expected lifetime utility,

U
(
Li ,t ,ci ,t+1, L̄t+1

)= v
(
Li ,t

)+ ci ,t+1 + f
(
L̄t+1

)
, (1)

where v
(
Li ,t

)
is the utility for young household i in period t from owning Li ,t units of housing

capital with v ′(·) > 0 and v ′′(·) < 0. The utility that an old household i obtains in period t +
1 from knowing that a housing stock of size L̄t+1 remains available for the next generation

equals f
(
L̄t+1

)
with f ′(·) > 0 and f ′′(·) < 0.

3As the economy is open, wages are exogenous. Through the factor price frontier they are ne a decreasing

function of the world interest rate.
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2.2 Climate Change

The probability that a given household is hit by a (climate-related) extreme weather event

in period, t is denoted by γt , and increases deterministically over time (cf. Van der Straten,

2023). By the lawof largenumbers,γt is the fractionof households that suffers climate-related

damages in any period t . The average loss to housing capital conditional on being hit by an

extreme weather event is µ while the losses suffered by a given household, i , in period, t are

ξi ,t . These losses are idiosyncratic, and ξi ,t is stochastic with distribution, F
(
ξi ,t

)
, which is

i.i.d. across households. We then have

Et
(
ξi ,t+1

)= Et

(
ξi ,t+1

∣∣∣Hit by Extreme weather event
)
·P(

Hit by Extreme weather event
)=µγt+1.

(2)

Housing capital of household i after an extreme weather event is reduced to

Li ,t+1 =
(
1−µγt+1

)
Li ,t . (3)

The aggregate supply of houses, L̄t+1, thus evolves endogenously according to4

L̄t+1 =
∫ 1

0

(
1−ξi ,t+1

)
di Lt (4)

LLN= (
1−µγt+1

)
L̄t . (5)

2.3 Housing Market Dynamics

Thehousingmarket opens after anyextremeweather events takeplace. Sincedestroyedhous-

ing capital has zero liquidation value, households with a mortgage risk default and pay the

risky rate of return, r̂ > r , where the interest rate r is given on world markets and exogenous.

Net savings of a household i in period t is defined as

Si ,t ≡ yi ,t −pt Li ,t , (6)

where Si ,t ≥ 0 indicates that household i is a net lender and Si ,t < 0 implies it is a net borrower.

Default occurs once losses become sufficiently large, i.e.,

pt+1Li ,t+1 ≤ (1+ r̂ )(−Si ,t ). (7)

4As habitat is destroyed due to extreme weather events, the materialization of climate risk translates into

a decline in the supply of inhabitable houses over time (cf. Burzyński et al., 2019). Since adaptation preserves

housing capital, it reduces the rate at which the supply of inhabitable houses declines. Since adaptation does not

change the supply, L̄t+1, it does not increase the utility fromowning housing capital. Rather, adaptation increases

household utility by raising the stock of undamaged housing capital which can be sold in the next period.
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The loan-to-value ratio is defined by

LT Vi ,t+1 ≡
(1+ r̂ )(−Si ,t )

pt+1Li ,t
. (8)

This implicitly defines the threshold of losses above which a homeowner defaults by

ξ̂i ,t+1 = 1−LT Vi ,t+1, (9)

while the probability of default is

χi ,t =
(
1−F

(
ξ̂i ,t+1

))
. (10)

2.4 Public Policy Intervention

Government intervention is called for to (i) prevent a sharp fall in supply of habitat and (ii)

to alleviate any underinvestment in private protection (cf. Van der Straten, 2023). There are

various measures available for government intervention, such as public adaptation (e.g., the

Deltawork in the Netherlands after the flood of 1953), subsidizing private adaptation, and

bailing out households in case of large adverse shocks. The first two policy measures are pre-

ventive. The thirdmeasure is a form of corrective action. Corrective actionmay not always be

effective, however, as bailouts may trigger moral hazard.5 We focus on the first measure.

2.4.1 Public Adaptation

To protect households from idiosyncratic losses when an extreme weather event occurs, the

government invests in public adaptation (e.g., building of seawalls or dykes). Since large-

scale adaptation investments can take substantial time to realize, we assume that the pay-

off is only realized in the next period. Define XG ,t ∈ [0,1) as the public choice of protection

or public adaptation. It represents the percentage by which households’ idiosyncratic losses

from climate shocks are curbed in period t +1. For a given choice of public adaptation, the

distribution of household losses F (ξi ,t+1) is shifted to the left by XG ,tµγt+1, so that

Et
(
ξi ,t+1

)= (
1−XG ,t

)
µγt+1. (11)

This embeds the assumption that public intervention cannot be targeted but instead reduces

the losses of all households. For each household, the expectation of the housing capital that

remains preserved after the extreme weather event is then

5Another form of corrective action is the restoration of habitat. Thismay bemore difficult than preventing its

loss ex ante and we therefore assume that it is prohibitively costly to do.
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Li ,t+1 =
(
1− (

1−XG ,t
)
µγt+1

)
Li ,t . (12)

Furthermore, public adaptation reduces the speed at which the supply of houses falls as

L̄t+1 =
∫ 1

0

(
1−ξi ,t+1

)
di Lt (13)

LLN= (
1− (

1−XG ,t
)
µγt+1

)
L̄t . (14)

2.4.2 Finance of Public Adaptation

Investments in public adaptation come at a cost,ψ
(
XG ,t

)= 1
2 L̄t X 2

G ,t , which is proportional to

the aggregate housing stock, L̄. Public adaptation is financedwith a flat labour income tax, τt ,

called the adaptation rate. The tax burden is shared among young and old households, and

taxes cannot be targeted6 The budget constraint for household i in each period t is

(1−τt ) yi ,t ≤ pt Li ,t +Si ,t . (15)

2.4.3 Optimistic and Pessimistic Beliefs about the Efficacy of Public Intervention

The government invests in public adaptation before young households purchase housing

capital. So, when choosing demand for housing capital, households take account of the ben-

efits of public adaptation (i.e., curbing idiosyncratic losses in the next period).7 We assume

householdshavedifferent viewson theeffectivenessofpublic adaptation,whereθ j ∈ {θ; θ̄}, j ∈
{P,O} ≤ 1 denote beliefs of a household of type j about the effectiveness of public adaptation.

Individuals with θP = θ > 0 are pessimists, and those with θO = θ̄ > θ are optimists.

Assumption 2. Society is dominated by pessimists, so the fraction of pessimists is ω> 0.5.

Beliefs of households, θ j , are independent of household income, but capture the ideologi-

cal beliefs or (perceived) quality of public institutions of a given household. E.g., if θ = 0, pes-

simistsmaximizes utility assuming that public adaptation is fully ineffective.8 But, if θ̄ = 1, op-

timists maximize utility assuming that public adaptation is fully effective and internalize the
6If neither government spending nor taxes can be targeted to specific voters or groups of voters and politi-

cians cannot appropriate tax revenues, policy preferences becomemonotonic in the parameter that distinguishes

householdswith richer householdswanting a smaller government as taxes areproportional to income (cf. Persson

and Tabellini, 2002).
7For simplicity, we focus for the time being at the unconstrained case. The case of constrained household is

more cumbersome due to the binding financial constraints.
8For example, Douenne and Fabre, 2022 use survey data to show that French households reject a carbon tax -

and dividend policy, because these households overestimate their monetary losses after the protests of the Yellow

Vestsmovement. Moreover, the authors show that these households donot perceive thepolicy as environmentally

effective, and tend to discard positive information about it - which highlights their mistrust.
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full benefits of public adaptation from reducing idiosyncratic losses. Households put more

weight on public intervention as the housing stock diminishes due to climatic shocks.

Definition 1. Households j ’s beliefs scaled by the housing stock in period t are θ̃ j ,t ≡ θ j

L̄t
.

The expectation of household i with beliefs j of losses suffered due to an extreme weather

event in the next period are

E j ,t
(
ξi ,t+1

)= (
1− θ̃ j XG ,t

)
µγt+1 (16)

and the expected housing capital that remains after the extreme weather event is

E j ,t
(
Li ,t+1

)= (
1− (

1− θ̃ j XG ,t
)
µγt+1

)
Li ,t . (17)

2.5 Timing of Events

The time-line of each individual household in the baseline model is

0
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where in period t = 0 the household is young, and in period t = 1 it is old.

3 Equilibrium

Householdsmaximize expected utility subject to their budget constraints and limited liability

constraint, i.e.,

max
Li ,t ,Si ,t ,ci ,t+1

E
(
U

(
Li ,t ,ci ,t+1, L̄t+1

))= v
(
Li ,t

)+E j ,t
(
ci ,t+1

)+ f
(
E j ,t

(
L̄t+1

))
(18)

s.t . (1−τt ) yi ,t ≤ pt Li ,t +Si ,t

ci ,t+1 ≤ (1−τt+1) yi ,t+1 +max
{

pt+1
(
1−ξi ,t+1

)
Li ,t + (1+ r̂ )Si ,t ,0

}
Li ,t ,ci ,t+1 ≥ 0,

where ci ,t+1 denotes the consumption of household i in period t +1.
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3.1 Demand for Housing Capital

Housing demand is (due to the assumption of quasi-linear preferences) identical for each

household, and determines the housing price.

Lemma 1. Demand for housing in period t equals

L∗
t = L∗

i ,t = v ′−1 (
(1+ r )pt −

(
1− (

1− θ̃ j XG ,t
)
µγt+1

)
pt+1

)
. (19)

The resulting price of housing capital in period t equals

pt =
(
1− (

1− θ̃ j ,t XG ,t
)
µγt+1

)
pt+1 + v ′(L∗

t )

1+ r
. (20)

Theprice of housing capital equals the expectedpresent discounted valueof thebenefits from

owning housing capital. These benefits comprise the marginal benefit of owning housing,

v ′ (L∗
t

)
, plus the revenue from selling the undamaged housing capital in the next period. This

revenue falls in future climate risk, γt+1 (cf. Van der Straten, 2023), and increases in the level

of public adaptation.

3.2 Demand for Household Debt

Household debt follows residually. Households with net savings lend to others households

while households with negative savings take out a mortgage.

3.3 Equilibrium and Market Clearing

A competitive equilibrium is an allocation {ct+1,Lt ,St }T
t=0 andprices {pt ,τt }T

t=0, so that in each

period, t , given prices, households maximize lifetime utility and all markets clear.

Housing market Total housing demand equals total housing supply, so that
∫ 1

0 L∗
i ,t di = L̄t .

Using Lemma 1, housing market equilibrium requires

L̄t =
(
1− (

1−XG ,t−1
)
µγt

)
L̄t−1. (21)

Financial market Aggregate after-tax income of young households must in equilibrium

equal aggregate investment in housing. Hence,

(1−τt ) ·
∫ 1

0
yY

i ,t di = pt
(
XG ,t

)
L̄t , (22)

where aggregate gross labour income of the young is∫ 1

0
yY

i ,t di =φq + (
1−φ)

w. (23)
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Government budget balance Government tax revenues income must equal the convex

costs of public adaptation,

τt ·
(∫ 1

0
yY

i ,t di +
∫ 1

0
yO

i ,t di

)
= 1

2
X 2

G ,t L̄t , (24)

where aggregate gross income of the old is the same as that of the young,∫ 1

0
yO

i ,t di =
∫ 1

0
yY

i ,t di =φq + (
1−φ)

w. (25)

3.3.1 Housing Market Clearing Condition

The housing market clearing condition pins down the equilibrium price of housing capital:

p∗
t =

(
1−

(
1−∫ 1

0 θi ,t di X ∗
G ,t

)
µγt+1

)
pt+1 + v ′(L̄t )

1+ r
. (26)

While exposure to future climate risk curbs house prices (see Section 3.1), thematerialization

of climate risk puts upward pressure on the contemporaneous house prices, since the cut in

supplyof inhabitablehouses increases themarginal benefit of owningahouse. If beliefs about

efficacyof public adaptation are correct (θ j = 1,∀ j ), this general equilibriumeffect dominates

if households are sufficiently risk averse with respect to their consumption of housing,

−v ′′(L̄ j ) · L̄ j

v ′(L̄ j )︸ ︷︷ ︸
RR A

≥ 1. (27)

In that case, climate disasters increase house prices (cf. Van der Straten, 2023).

Public adaptation reverses the effects of climate change on house prices, since it reduces

the exposure to climate risk and the supply of inhabitable houses. However, if the efficacy

of public adaptation is disputed (i.e. θ j < 1,∀ j ), households’ perceived exposure to climate

risk is larger than their true exposure to climate risk. This strengthens the risk-exposure effect

(which puts downward pressure on the price), while it leaves the supply effect (which puts

upward pressure on the housing price) unchanged. As a result, the condition under which

house prices risewith climate risk becomesmore stringent (see Appendix A.1). Hence, if there

is dispersion in the beliefs on the efficacy of public adaptation, the coefficient of relative risk

aversion (RRA) must be higher than one for house prices increase with climate risk.

3.3.2 Financial Market Clearing

If labour income is insufficient to cover the purchase of a house, some agents need to bor-

row. Because at least one type of workers must have positive savings (cf. Döttling and Perotti

(2017)), the volume of mortgage credit in the economy, m, is

12



mt = max
{

0,
(
1−φ(

η
))

pt L̄t − (1−τt ) w
}

. (28)

If households are sufficiently risk averse, public adaptation curbs thehousingprice. This price

effect dominates the reduction in the fall of the housing stock, so public adaptation reduces

the total amount spent on housing. However, because taxation reduces disposable income,

the net effect of public adaptation onmortgage credit demand is ambiguous.

4 Political Economy

Public adaptation is the outcome of electoral competition in which young and old house-

holds vote. Households are heterogeneous in termsof their beliefs about the efficacy of public

adaptation and vote for the party which proposes a adaptation rate closest to their preferred

adaptation rate. Households vote under a Rawlsian veil of ignorance, hence before types are

revealed (t = 0) and before the impact of the climate shock (t = 1). The time-line is thus
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4.1 Adaptation Rate Preferred by the Young

A young household prefers a adaptation rate that maximizes its expected lifetime utility.

Proposition 1. The preferred adaptation rate of a young household i with beliefs θ j is

τ
Y j∗
t = 1

L̄t
· 1

φq + (
1−φ)

w
·

θ jµγt+1

(
pt+1 + ∂ f (E j ,t (L̄t+1))

∂E j ,t (L̄t+1)

)
(1+ r )


2

. (29)

Proof: See Appendix A.2.

The preferred adaptation rate of the young is high if beliefs about the efficacy of public adap-

tation (θ j )is high, since then they internalize a larger part of public adaptation benefits. Ad-

ditionally, the young’s preferred adaptation rate is high if the marginal utility of the expected

future housing stock is high
(
∂ f (E j ,t (L̄t+1))
∂E j ,t (L̄t+1)

)
, because then households internalize to a larger

extent the effect that climate change has on the welfare of the next generation.
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The young’s preferred adaptation rate falls in the level of individual income, as the tax is

proportional to income, but rises in aggregate labour income, as this increases their capacity

to bear the tax-burden. Furthermore, the young’s preferred adaptation rate rises as climate

risk (γt+1) becomes higher and the supply of houses (L̄t ) become smaller, since both increase

theneed for protection andhence increase the support public adaptation. Finally, the young’s

preferred choice of adaptation rate rises in the expected future house price (pt+1), since this

increases the value that is potentially lost upon a climatic impact.

4.2 Adaptation Rate Preferred by the Old

Old households pay taxes and care about the supply of houses, L̄, that remains after their

lifetime ends. Hence, an old household, i with beliefs j ∈ {O,P }, maximizes expected utility.

Proposition 2. The preferred adaptation rate by the old with beliefs θ j is

τ
O j∗
t = 1

L̄t
· 1

φq + (
1−φ)

w
·
(
θ jµγt+1

∂ f
(
E j ,t

(
L̄t+1

))
∂E j ,t

(
L̄t+1

) )2

. (30)

Proof: See Appendix A.3.

As for the young, the old’s preferred adaptation rate is high if efficacy of adaptation is believed

to be high, the aggregate housing stock is low, aggregate labour income is low, climate risk

is high, and the marginal utility obtained from the expected future stock of housing is high.

Furthermore, comparing Propositions 2 and 3 indicates that the adaptation preferred by the

old is less than that of the young as they have less to gain from public adaptation.

4.3 Feasible Coalitions

Towin elections, partiesmust receive themajority of the votes. Voters differ along twodimen-

sions: age (young versus old) and beliefs (optimists versus pessimists). None of the groups is

large enough to constitute a majority, hence voters must form a coalition to ensure that their

preferred policy is implemented. The preferred adaptation rates of the different groups are

stated in Table 1. The adaptation rates follow from Propositions 2 and 3, where θO = θ̄, θP = θ
and yi ,t =φq + (

1−φ)
w .

Because τY O∗ > τOO∗ and τY P∗ > τOP∗, we rule out a coalition of young optimists and old

pessimists, as these groups are too ideologically dispersed.9 We rule out the young forming
9For the adaptation rate preferred by youngoptimists to be strictly larger than the adaptation rate preferred by

old optimists (i.e. τY O∗ > τOO∗), pt+1

[
∂ f

(
EO,t

(
L̄t+1

))
∂EO,t

(
L̄t+1

) ]−1
> r must hold. Due to the concavity of the utility function

of housing, v(L̄t ), the price of housing capital rises faster than the housing stock falls and this condition is always

satisfied. A similar condition ensures that the adaptation rate preferred by young pessimists is strictly larger than

the adaptation rate preferred by old optimists (i.e. τY P∗ > τOP∗). This is the case if pt+1

[
∂ f

(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) ]−1
> r .
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a majority by assuming that there are more old people in society. This implies that young

optimists are never part of a successful coalition, since Assumption 2 ensures that a coalition

of young optimists and old optimists never constitutes a majority. For this reason, we do not

report the preferred adaptation rate of the young optimists in Table 1.

Optimists Pessimists

Young n.a. τY P∗
t = A ·

θ·
(

pt+1+ ∂ f (EY P,t (L̄t+1))
∂EY P,t (L̄t+1)

)
(1+r )

2

Old τOO∗
t = A ·

(
θ̄ · ∂ f (EOO,t (L̄t+1))

∂EOO,t (L̄t+1)

)2
τOP∗

t = A ·
(
θ · ∂ f (EOP,t (L̄t+1))

∂EOP,t (L̄t+1)

)2

Table 1: Adaptation rates for various coalitions.

Key: The share of pessimists in society is denoted by ω. Common terms in the adaptation rates are defined by

A ≡ A
(
L̄t ,γt+1,φ

)= (µγt+1)2

L̄t
· 1

[φq+(1−φ)w] .

Weassume that coalitions choose a adaptation rate thatmaximizes their joint utility subject

to their budget constraints and expected amount of housing left after the climate disaster.

Proposition 3. If there are fewer young than old households, pessimists constitute a majority

(ω> 0.5), and each coalitionmaximizes joint utility. The set of feasible coalitions is then either

(i) a coalition of old optimists and young pessimists with preferred adaptation rate,

τY P,OO∗
t = A ·


[
ωθpt+1 +

(
ωθ+ (1−ω)θ̄

) · ∂ f (EY P,OO,t (L̄t+1))
∂EY P,OO,t (L̄t+1)

]
(1+ωr )


2

, (31)

or (ii) a coalition of young pessimists and old pessimists with preferred adaptation rate,

τY P,OP∗
t = A ·

θ ·
[

1
2 pt+1 + ∂ f (EP,t (L̄t+1))

∂EP,t (L̄t+1)

]
(
1+ 1

2 r
)


2

, (32)

or (iii) a coalition of old optimists and old pessimists with preferred adaptation rate,

τOO,OP∗
t = A ·

[(
ωθ+ (1−ω)θ̄

) · ∂ f
(
EOO,OP,t

(
L̄t+1

))
∂EOO,OP,t

(
L̄t+1

) ]2

. (33)

Proof: See Appendix A.4.

The adaptation rate chosen by each coalition falls in the housing stock (L̄t ) and aggregate

labour income (φq+(
1−φ)

w), but rises in climate risk (γt+1), future house prices (pt+1), and

the marginal utility from the expected future stock of housing
(
∂ f (Et (L̄t+1))
∂Et (L̄t+1)

)
. Furthermore, the

adaptation rate proposed by a coalition of old optimists and young pessimists and by a coali-

tion of old optimists and pessimists rises in the share of optimists, 1−ω.
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4.4 Political Tipping

Proposition 4 suggests that the political equilibrium depends on (i) whether old optimists

prefer to form a coalition with young pessimists or old pessimists, and (ii) whether young

pessimists prefer to form a coalition with old optimists or old pessimists. Define by Θ ≡ θ̄/θ

the dispersion in beliefs between optimists and pessimists. To ensure that the old optimists

prefer a coalition with young pessimists rather than old pessimists, we assume that beliefs of

optimists and pessimists are sufficiently dispersed.

Assumption 3. Θ>
pt+1·

[
∂ f (EO,t (L̄t+1))
∂EO,t (L̄t+1)

]−1

+ ∂ f (EP,t (L̄t+1))
∂EP,t (L̄t+1) ·

[
∂ f (EO,t (L̄t+1))
∂EO,t (L̄t+1)

]−1

1+r .

Assumption 3 ensures that the adaptation rate preferred by old optimists is larger than the

one preferred by young pessimists (τOO∗ > τY P∗). To understand the need for sufficiently

dispersedbeliefs, wemust recognize that youngpessimists gain an additional advantage from

public adaptation compared to old households. This is because young households still need

to sell their housing capital, and public adaptation increases the remaining amount that can

be sold. Consequently, the preferred adaptation rate of a young household with beliefs j , is

higher than the one preferred by an old household with the same beliefs. Then, to ensure

that the adaptation rate preferred by young pessimists is smaller than the one preferred by

old optimists, the beliefs of optimists and pessimists must be sufficiently dispersed. If this is

not the case , a coalition of the old always dominates.

The condition in Assumption 3 becomes more stringent over time as climate risk rises for

two reasons. First, a rise in climate risk increases house prices and this increases the pre-

ferred adaptation rate of only the young pessimists.10 Second, a rise in climate risk curbs the

expected future stock of houses. But, the expectation formed by optimists is higher than the

expectation formed by pessimists. This is because public adaptation scales with the level of

climate risk, and optimists perceive public adaptation as more effective.

Proposition 4. Under Assumption 3, the preferred adaptation rates satisfy

τY O∗
t > τOO∗

t > τY P∗
t > τOP∗

t (34)

and

τOO,Y P∗
t > τOO,OP∗

t > τY P,OP∗
t . (35)

If and only if the additional condition,
10Due to the concavity of the utility function of housing, v(L̄t ), house price rises faster than the (expected)

housing stock falls. As a result, the total value of the (expected) future housing stock increases in climate risk.
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(1−ω)θ̄+ωθ
θ

>
pt+1 ·

[
∂ f (EOO,OP,t (L̄t+1))
∂EOO,OP,t (L̄t+1)

]−1
+ ∂ f (EP,t (L̄t+1))

∂EP,t (L̄t+1) ·
[
∂ f (EOO,OP,t (L̄t+1))
∂EOO,OP,t (L̄t+1)

]−1

(1+ r )
, (36)

holds, the adaptation rates satisfy

τY O∗
t > τOO∗

t > τOO,Y P∗
t > τOO,OP∗

t > τY P∗
t > τY P,OP∗

t > τOP∗
t . (37)

Otherwise, the adaptation rates satisfy

τY O∗
t > τOO∗

t > τOO,Y P∗
t > τY P∗

t > τOO,OP∗
t > τY P,OP∗

t > τOP∗
t . (38)

Proof: See Appendix A.5.

Corollary 1. Under Assumption 3, old optimists prefer a coalition with young pessimists.

Assumption 3 ensures that old optimists prefer to form a coalition with the young rather

than the old pessimists. The reason is that the adaptation rate that is best for old optimists,

τOO∗
t , satisfies τOO∗

t > τOO,Y P∗
t > τOO,OP∗

t . Given that utility of old optimists is concave in the

adaptation rate and rises for τt ≤ τOO∗
t , forming a coalition with young pessimists provides

higher utility for old optimists than a coalition with old pessimists. As a result, young pes-

simists emerge as the pivotal group in the political economy equilibrium. The equilibrium

hinges on whether young pessimists prefer to form a coalition with old optimists or old pes-

simists.

Proposition 5. Let there be less young than old, pessimists then represent amajority (ω> 0.5),

and Assumption 3 is satisfied. Also, assume that

Θ< ω

(1−ω)
·


[
∂ f

(
EY P,OO,t

(
L̄t+1

))
∂EY P,OO,t

(
L̄t+1

) ]−1

·

 (1+ωr )

ω
·

√√√√√√
 B

θ2
+ 1(

1+ 1
2 r

)2
·
(

1

2
pt+1 +

∂ f
(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) )2
−pt+1

−1


(39)

holds. The political economy equilibrium is then characterized by a coalition of young pes-

simists and old optimists. The adaptation rate proposed by this coalition equals

τY P,OO∗
t = A ·


[
ωθpt+1 +

(
ωθ+ (1−ω)θ̄

) · ∂ f (EY P,OO,t (L̄t+1))
∂EY P,OO,t (L̄t+1)

]
(1

2 (1+ωr )
)


2

. (40)

If condition (39) on the dispersion of beliefs is not satisfied, the political economy equilibrium

is characterized by a coalition of young and old pessimists with adaptation rate

τY P,OP∗
t = A ·

θ ·
[

1
2 pt+1 + ∂ f (EP,t (L̄t+1))

∂EP,t (L̄t+1)

]
(
1+ 1

2 r
)


2

. (41)
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Parameter Description Value Source

µ Conditional expectation of losses to housing capital 1 Normalization

L̄ Housing stock 1 Normalization

φ Fraction of high skilled labour 0.20 Van der Mooren and De Vries (2022)

ω Fraction of pessimists 0.51

q Wage of high-income households 0.167 Van der Straten (2023)

r Rate of interest 0.718 Van der Straten (2023)

w Wage of low-income households 0.089 Van der Straten (2023)

Table 2: Parameter Values.

Proof: See Appendix A.6.

Hence, if beliefs are not too dispersed, an equilibrium exists in which the political equilib-

rium tips froma coalition of all the young andoldpessimists to a coalition of youngpessimists

and old optimists. This latter coalition favours a higher adaptation rate.

5 Quantitative Assessment of Political Equilibrium Tipping

To illustrate the equilibrium effects of rising climate risk on the political equilibrium, we use

the illustrative parameter values stated in Table 2 (cf. Van der Straten, 2023).11 We take the

Netherlands as example, since it has a long history in flood risk management and faces an

increase in its exposure to flood risk as sea levels rise. We run ourmodel for the periods 2010-

2040, 2040-2070, and 2070-2100. We conduct counterfactual analysis to demonstrate the ef-

fects of different scenarios of sea level rise, based on low (RCP 2.6), medium (RCP 4.5), and

high (RCP 8.5) greenhouse gas concentration trajectories (IPCC, 2013).12 13

We let γt represent the fraction of the currently flood-safe houses that a future rise in sea

levels would put at risk of flooding) (cf. Van der Straten, 2023). The relationship between

11Parameters are reported for the Netherlands as of 2010, or based on the terminal values in Van der Straten

(2023).
12The Representative Concentration Pathways (RCP) trajectories describe different climate futures depending

on the volume of future greenhouse gas emissions (IPCC, 2014). Under the RCP 2.6 (RCP 4.5 respectively RCP 6.0)

trajectory, emissions peak in 2020 (2040 respectively 2080) and the rise in global mean temperatures is likely to

stay between 0.3 to 1.7 (1.1 to 2.6 respectively 1.4 to 3.1) degrees Celsius, relative to the reference period. This

translates into a rise in global mean sea levels from 2100 of 0.26 to 0.55 (0.32 to 0.63 respectively 0.33 to 0.63)

meters. Under RCP 8.5, emissions continue to rise throughout the 21st century and global mean temperatures

are likely to rise by approximately 2.6 to 4.8 degrees Celsius. This translates into a rise in global mean sea levels of

0.45 to 0.82 meters.
13The rate of interest over a period of 30 years is r . This corresponds to (1+0.718)1/30 −1 = 1.18% per year.
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this fraction and various levels of sea level rise follows from Bosker et al. (2019)14 and we use

the projections of globalmean sea level rise from IPCC (2013).15. The evolution of the share of

flood-safe houses that future sea level risewouldput at risk of flooding (γt ) under thedifferent

RCP trajectories is shown in Figure 1. The figure indicates that more severe global warming

scenarios putmore houses at risk of flooding. Finally, we assume that v (L) = ln (L) and f
(
L̄
)=

l n
(
L̄
)
.

Figure 1: Evolution of the share of flood-safe houses that future sea level rise puts at risk of

flooding (γt ) under the RCP 2.6, RCP 4.5, RCP 6.0 and RCP 8.5 trajectories

To check for robustness, we present additional model simulations with (i) constant climate

risk (constant γt ); (ii) a more concentrated income distribution (lower φ); and (iii) a higher

fraction of pessimists (higher ω). The results are reported in Appendices A2 and A3.

5.1 Results

Here we give the results for an initial stage without public adaptation, XG ,t = 0. We conduct

counterfactual analysis for different Representative Concentration Pathway (RCP) trajecto-

ries. Since projections of global mean sea level rise are only available up to 2100, we assume

that a steady state is reached in 2100 and solve the model backwards from then on.

5.1.1 Evolution of the Housing Stock and House Prices

The supply of inhabitable houses falls exogenously in the model with climate risk, leading to

a reduction in the housing stock by approximately half at the end of the century in the RCP 8.5
14Bosker et al. (2019) provides estimates of the number of the currently flood-safe houses that a future rise in

sea levels would put at risk of flooding in a best-, medium-, and worst-case scenario with sea levels rising by 24,

100 or 150 cm respectively based on Dutch elevation data.
15The Climate Scenario Tables provide projections of global mean sea level rise for every decade from 2000 to

2100 with 1986-2005 as the reference period.

19



trajectory (see left panel of Figure 2). In accordance with Van der Straten (2023), the supply

effect dominates the discount effect due to climate risk exposure, translating into a sharp rise

of house prices over time (right panel, Figure 2).

Figure 2: Evolution of the housing stock and housing prices

Key: The steady-state of supply of inhabitable houses (left panel, indexed to 1 in 2010) and house prices (right

panel, indexed to 1 in 2010) for different RCP trajectories.

5.1.2 Evolution of the Political Equilibrium

Figure 3plots the timepaths of theupper and lowerboundson thedispersion inbeliefs (i.e. Θ)

for which a coalition of young pessimists and old optimists prevails for various RCP trajecto-

ries. Assumption 3 provides the lower bound onΘ, and gives the smallest dispersion in beliefs

for which old optimists prefer to form a coalition with young rather than old pessimists. The

blue-shaded area highlights the values of Θ for which Assumption 3 is not satisfied. Here the

dispersion in beliefs is not high enough to ensure that the adaptation rate of old optimists is

higher than the one preferred by young pessimists. Old optimists are then better off if they

form a coalition with the old pessimists.

On the other hand, the pink- and yellow-shaded areas highlight the values of Θ for which

Assumption 3 is satisfied. Here the dispersion in beliefs is sufficiently high to ensure that the

preferred adaptation rate of old optimists is higher than the one of young pessimists. Old

optimists are then strictly better off if they form a coalition with young pessimists.

Proposition 6 provides the lower bound forΘ, and gives themaximumdispersion in beliefs

for which young pessimists prefer to form a coalition with old optimists, rather than old pes-

simists.16 The yellow-shaded area shaded highlights the values of Θ for which the condition

in Proposition 6 is not satisfied. Here the utility of young pessimists is higher if they form a

16If utility of young pessimists, Et (U Y P ) is symmetric around the optimal adaptation rate, τY P∗
t , the bound in

Proposition 6 can be approximated by τY P,OO
t −τY P∗

t ≤ τY P∗
t −τY P,OP

t . We use this approximation in Figure 3.
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Figure 3: Evolution of the political equilibrium

Key: Joint evolution of the upper (Proposition 6) and lower (Assumption 3) bounds on dispersion in beliefs for

which a coalition of young pessimists and old optimists prevails (pink-shaded area). If the dispersion in beliefs is

below the lower bound (blue-shaded area), a coalition of the old prevails. A coalition of the pessimists prevails if

the dispersion in beliefs is above the upper bound (yellow-shaded area). The left panel shows the evolution of the

bounds under RCP 4.5 and the right panel shows the evolution of the bounds under RCP 8.5.

coalition with old pessimists. The pink- and blue-shaded area highlights the values of Θ for

which the condition in Proposition 6 is satisfied. In this region, the utility of young pessimists

is strictly higher if they form a coalition with old optimists.

The region for which Assumption 3 is satisfied becomes smaller as climate risk becomes

more pressing, both over time and as wemove to amore severe climate change scenario. The

reason is that the rise in house prices increases the preferred adaptation rate of young pes-

simists relative to that of the old. To ensure that the adaptation rate preferred by old optimists

remains higher than that of young pessimists, the dispersion in beliefs must be increasingly

larger. Moreover, as the rise in house prices increases the preferred adaptation rate of young

pessimists, they will become more likely to favour a coalition with old optimists rather than

old pessimists. This weakens the condition in Proposition 6, so the upper bound on the dis-

persion in beliefs increases. The region in which a coalition of young pessimists and old op-

timists prevails thus widens as climate risk becomes more urgent, both over time and as we

move to a more severe climate change scenario.

As the pink-shaded area widens over time and move to a more severe climate change sce-

nario, the panels (each representing a distinct RCP trajectory) indicate that it becomes more

likely for a coalition of young pessimists and old optimists to prevail as climate risk becomes

more urgent. Note that the likelihood of a coalition of the old (highlighted by the blue-shaded

area) also increases as climate risk becomesmore urgent. However, a coalition of the old only

prevails for a sufficiently low dispersion in beliefs.
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5.1.3 Political Tipping in Adaptation Rates

Using the insights from Figure 3, we focus on a value forΘ such that the political equilibrium

tips from a coalition of pessimists to a coalition of young pessimists and old optimists. So, we

set Θ= 1.775 and accordingly θ̄ = 0.85 and θ = 0.48.

Figure 4 plots the adaptation rates of the young and old under this specification of beliefs.

The adaptation rates preferred by young and the old increase as climate risk rises over time,

and more steeply the more severe the RCP trajectory. There is, however, a substantial differ-

ence between the adaptation rate preferred by young and old. By the end of the century and

under themost severe climate change scenario, the young prefer a adaptation rate of approx-

imately 0.4, while the old prefer one of only 0.15.

Figure 4: Adaptation rates preferred by young and old households

Key: Adaptation rate preferred by the young (left panel) and the old (right panel) with θ̄ = 0.85, θ = 0.48, and

ω= 0.51 for different RCP trajectories.

Figure 5: Adaptation rates proposed by different coalitions

Key: The adaptation rate proposed by a coalition of pessimists (left panel) and a coalition of young pessimists and

old optimists (right panel) for different RCP trajectories.

Figure 5 plots the time paths of the proposed adaptation rates of each coalition. The adap-
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tation rates increase as climate risk rises over time, and rise more steeply themore severe the

RCP trajectory. Moreover, the adaptation rate proposedby a coalition of youngpessimists and

old optimists is strictly higher than the adaptation rate proposed by a coalition of pessimists.

For Θ = 1.775, the political equilibrium tips from a coalition of only pessimists to a coali-

tion of young pessimists and old optimists around 2070. Figure 6 depicts the evolution of the

adaptation rate prevailing in the economy over time when the political equilibrium tips with

each panel representing a distinct RCP trajectory.

Figure 6: Political tipping

Key: The prevailing adaptation rate in the economy over time over time when the political equilibrium tips around

2070, under RCP 4.5 (left panel) and RCP 8.5 (right panel).

6 Comparison of Political Equilibria and Optimal Policy

To compare the political economy equilibrium to the social optimum, we determine the opti-

mal public policy where the social planner chooses XG ,t tomaximize utilitarian social welfare

and fully internalizes the benefits of public adaptation, i.e. θ j = 1∀ j :

max
XG ,t

∞∑
t=0

(
1

1+ r

)t (
(1+ r )

(
(1−τt )

[
φq + (1−φ)w

])
+ v(L̄t )+ f (L̄t+1)

)
s.t .

1

2
X 2∗

G ,t L̄t = τt · [φq + (
1−φ)

w]

L̄ j = L̄t

j−1∏
ι=t

(
1− (

1−XG ,ι
)
µγι+1

)
. (42)

Proposition 6. The socially optimal level of public adaptation equals

X F B∗
G ,t = µLγt+1

(1+ r )
·

∞∑
j=t+1

(
1

1+ r

) j−t [
−1

2
(1+ r )X 2

G , j + v ′(L̄ j )

] j−1∏
ι=t+1

(
1− (

1−XG ,ι
)
µLγι+1

)
+ µLγt+1

(1+ r )
·
(

f ′ (L̄t+1
)+ ∞∑

j=t+1

(
1

1+ r

) j−t (
f ′(L̄ j+1)

) j∏
ι=t+1

(
1− (

1−XG ,ι
)
µLγι+1

))
. (43)

The optimal adaptation rate follows from government budget balance and equals
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τS
t =

(
X ∗

G ,t

)2 · L̄t

2 ·
[
φq + (1−φ)w

] (44)

Proof: See Appendix A.7.

A comparison between the socially optimal adaptation rate with the preferred adaptation

rate of the young and old reveals that households do not fully internalize the benefits of pub-

lic adaptation. The social planner thus favours a higher adaptation rate (see Figure 4). Since

the old do not own housing capital, they do not take into consideration that public adapta-

tion increases the remaining amount that can be sold. While the young internalize in part the

effect of adaptation on the evolution of the housing stock due to its capitalization in house

prices (Van der Straten, 2023), they do not internalize the effect of public adaptation on the

utility that other generations obtain from the expected future stock of houses (as captured

by f (L̄ j+1), j ∈ [t ,∞]). In contrast, the social planner internalizes its effect on the utility ob-

tained by each subsequent generation from the expected stock of houses in the future. Hence,

the private choice of adaptation does not equal the social optimum, even if beliefs about the

efficacy of public adaptation are correct (θ j = 1,∀ j ).

6.1 Public Adaptation Gap

To quantify the public adaptation gap, we plot and compare the socially optimal adaptation

ratewith the adaptation rate that theprevailing coalitionproposes over time. Weuse the same

characterization of dispersion in beliefs as before, so that the coalition of the pessimists pre-

vails from 2010 - 2070 and then tips to a coalition of young pessimists and old optimists from

2070 onward. The adaptation gap is in part driven by the failure of households to internal-

ize the benefits of public adaptation to each subsequent generation. The other part of the

adaptation gap is due to incorrect beliefs above the efficacy of public adaptation.

To decompose the adaptation gap into the effects from imperfect internalization and from

incorrect beliefs, we determine the second-best adaptation rate which is chosen by a social

planner who takes into account the beliefs of households about efficacy of public interven-

tion (see Appendix A.7.) The adaptation gap under second-best is thus fully explained by the

imperfect internalization of the benefits of public adaptation. The adaptation gaps under the

first- and second-best policy choice are depicted in Figure 7 with each panel representing a

distinct RCP trajectory. While the adaptation rate chosen by the social planner who takes be-

liefs of households into consideration is approximately half the socially optimal adaptation

rate, a large adaptation gap remains under the second-best policy choice. This gap widens as

climate risk rises over time.
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Figure 7:Decomposition of the public adaptation gap

Key: Evolution of the time path of the adaptation gap under the second-best policy choice (red-shaded area) and

first-best policy choice (red- and purple-shaded area) when the dispersion in beliefs about efficacy of public

intervention is characterized by Θ= 1.775, θ̄ = 0.85, andθ = 0.48, under RCP 4.5 (left) and RCP 8.5 (right panel).

7 Extended Model

We provide an extension our analysis in which types are known to old households once they

vote. In this case, there are four groups of old households and the preferred adaptation rate

of each is determined by both their beliefs and income. This distinction matters for voting

outcomes and consequently affects the political equilibrium that prevails.

7.1 Old Households’ Choice of Adaptation Rate

A high-income, old household, h, with beliefs j ∈ {O,P }, maximizes

max
τt

E
(
U

(
ch,t , , L̄t+1

))= Et
(
ch,t

)+ f
(
E j ,t

(
L̄t+1

))
(45)

s.t . ch,t ≤ (1−τt ) q +max
{

pt
(
1−ξh,t

)
Lh,t−1 + (1+ r̂ )Sht−1,0

}
τt ≥ 0.

and a low-income, old household, l , with beliefs j ∈ {O,P }, maximizes

max
τt

E
(
U

(
cl ,t , , L̄t+1

))= Et
(
cl ,t

)+ f
(
E j ,t

(
L̄t+1

))
(46)

s.t . cl ,t ≤ (1−τt ) w +max
{

pt
(
1−ξl ,t

)
Ll ,t−1 + (1+ r̂ )Sl ,t−1,0

}
τt ≥ 0.

Proposition 7. The optimal adaptation rate of a high-income, old household h with beliefs θ j

is
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τ
Oh j∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

θ jµγt+1
∂ f (E j ,t (L̄t+1))
∂E j ,t (L̄t+1)
q


2

(47)

and the optimal adaptation rate of a low-income, old household l with beliefs θ j is

τ
Ol j∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

θ jµγt+1
∂ f (E j ,t (L̄t+1))
∂E j ,t (L̄t+1)

w


2

. (48)

If the wage gap is smaller than the dispersion in beliefs (scaled by the marginal utilities of the

future housing stock), i.e.,

q

w
< θ̄

θ
·
∂ f (EO,t (L̄t+1))
∂EO,t (L̄t+1)

∂ f (EP,t (L̄t+1))
∂EP,t (L̄t+1)

(49)

then we have

τOOl∗ > τOOh∗ > τOPl∗ > τOPh∗.

Otherwise, we have

τOOl∗ > τOPl∗ > τOOh∗ > τOPh∗.

Proof: See Appendix A.8.

Since high-income, old households sell their house prior to public adaptation becoming

effective, the difference in the preferred adaptation rates of high- respectively low-income

households is fully explainedby thedifference inwages. Then, as low-income, oldhouseholds

bear an smaller fractionof the investment costs associatedwithpublic adaptation, they favour

a higher adaptation rate than high-income households.

7.2 Feasible Coalitions

Income is a distinguishing factor among old households, influencing the preferred adapta-

tion rate of the old. As a consequence, the size of old household groups is smaller compared

to the baseline model and coalitions must include (at least) three groups of households to

form amajority. Thewage gap, which determines the relative ordering of the adaptation rates

preferred by the various groups of old households (see Proposition 8), also affects the set of

feasible coalitions. In particular, a rise in economic inequality, as reflected by an increase in

the wage gap, q/w , increases the adaptation rate preferred by the low-income, old pessimists

relative to the adaptation rate preferred by the high-income, old optimists.17 This occurs as
17If economic inequality declines, this does not lead to a change in the relative ordering of the preferred adap-

tation rates of the old, unless economic inequality is very large at the onset. If the latter is the case, the political

equilibrium tips between the same coalitions as outlined below, although in reverse order.
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the disproportionate reduction in their income causes the fraction of the investment costs

borne by the low-income households to become increasingly smaller. Consequently, if the

wage gap is sufficiently large, the adaptation rate preferred by low-income, old pessimists is

higher than the one preferred by the high-income, old optimistic households (τOOl∗
t > τOOh∗

t )

We again focus on a realistic subset of coalitions - those that emerge if young pessimists are

pivotal - and wemake the following assumption.

Assumption 4. If inequality is sufficiently small (see Proposition 8), beliefs between optimists

and pessimists must be sufficiently dispersed:

Θ>
pt+1 ·

[
∂ f (EO,t (L̄t+1))
∂EO,t (L̄t+1)

]−1
+ ∂ f (EP,t (L̄t+1))

∂EP,t (L̄t+1) ·
[
∂ f (EO,t (L̄t+1))
∂EO,t (L̄t+1)

]−1

(1+ r )︸ ︷︷ ︸
Assumption 3

· q

φq + (1−φ)w︸ ︷︷ ︸
Inequality multiplier

. (50)

If economic inequality is sufficiently large (see Proposition 8), beliefs between optimists and

pessimists must be not too dispersed:

Θ<
pt+1 ·

[
∂ f (EO,t (L̄t+1))
∂EO,t (L̄t+1)

]−1
+ ∂ f (EP,t (L̄t+1))

∂EP,t (L̄t+1) ·
[
∂ f (EO,t (L̄t+1))
∂EO,t (L̄t+1)

]−1

(1+ r )︸ ︷︷ ︸
Assumption 3

· q

φq + (1−φ)w︸ ︷︷ ︸
Inequality multiplier

. (51)

Assumption 4 ensures that the adaptation rate preferred by the high-income, old optimists is

larger (smaller) than the adaptation rate preferred by the young pessimists (τOOh∗
t > (<)τY P∗

t )

if economic inequality is low (high). As a result, the young pessimists emerge as the pivotal

group for determining the political equilibrium.18

Proposition 8. If the young are less in number than the old, pessimists are in themajority (ω>
0.5), high-income households are a minority (φ< 0.5), and economic inequality is sufficiently

low, then

τY O∗
t > τOOl∗

t > τOOh∗
t > τY P∗

t > τOPl∗
t > τOPh∗

t (52)

and the young pessimists are pivotal. The set of feasible coalitions is then:

(i) "HighAmbitionCoalition": Low-income, old optimists ((1−φ)(1−ω)), high-income, old

optimists (φ(1−ω)) and young pessimists (ω). This is a coalition of the young pessimists

and old optimists.

(ii) Mixed Coalition (2(ω−φω)+φ): high-income, old optimists (φ(1−ω)), young pessimists

(ω), and low-income, old pessimists ((1−φ)ω). We refer to this as the "mixed coalition".19

18In both cases a coalition of the old is never large enough to be pivotal.
19Under Assumption 2, i.e. ω > 0.5 , a successful mixed coalition is always larger - and thus politically more

powerful than a successful high ambition coalition. Moreover, under Assumption 3, a successful mixed coalition

is always larger than the low-ambition coalition.
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(iii) "Low Ambition Coalition" (2ω): Young pessimists (ω), low-income, old pessimists ((1−
φ)ω), and high-income, old pessimists (φω). This is a coalition of the young pessimists

and old pessimists.20

If economic inequality is sufficiently high and Assumption (ii) holds, then

τY O∗
t > τOOl∗

t > τOPl∗
t > τY P∗

t > τOOh∗
t > τOPh∗

t (53)

and, the young pessimists are pivotal. The set of feasible coalitions is then:

(i) "High Ambition Coalition" (1−φ+ω): low-income, old optimists ((1−φ)(1−ω)), young

pessimists (ω), and low-income, old pessimists (ω(1−φ)). This is a coalition of the young

pessimists and the low-income old.

(ii) Mixed Coalition (2(ω−φω)+φ): high-income, old optimists (φ(1−ω)), young pessimists

(ω), and low-income, old pessimists ((1−φ)ω) households. We refer to this as the "mixed

coalition".21

(iii) "Low Ambition Coalition" (ωφ): Young pessimists (ω), high-income, old optimists ((1−
ω)φ), and high-income, old pessimists (φω). This is a coalition of the young pessimists

and high-income, old.22

Finally, if Assumption 4 ((i) respectively (ii)) is not satisfied, the high-income, old optimists

emerge as pivotal group and the political equilibrium is always characterized by the prevailing

of the mixed coalition.

Proof: See Appendix A.9.

Proposition 9 highlights that the rise in economic inequality changes the composition of the

high- and low-ambitioncoalition. Thecompositionof themixedcoalition remainsunchanged.

Additionally, if Assumption 4 ((i) respectively (ii)) is not satisfied, the political equilibrium is

always characterized by the mixed coalition prevailing. We summarize the preferred adapta-

tion rates of the various coalitions in Appendix A.10.

20Under Assumption 2, i.e. ω> 0.5 , a successful low-ambition coalition is always larger than a successful high

ambition coalition. Hence, a successful high-ambition coalition always has the least political power.
21For φ < ω, a successful high ambition coalition is always larger and thus politically more powerful than a

successful mixed coalition.
22Note that the low-ambition coalition could constitute amajority under Assumption 1 and Assumption 2, but

not necessarily.
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Time 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Inequality multiplier 1.000 1.005 1.020 1.050 1.110 1.200 1.340 1.450 1.505 1.527

q 0.127 0.127 0.127 0.127 0.127 0.127 0.127 0.117 0.117 0.117

w 0.127 0.126 0.123 0.119 0.111 0.100 0.086 0.071 0.068 0.066

q/w 1 1.006 1.025 1.063 1.141 1.263 1.464 1.634 1.722 1.759

Table 3: The values of the income parameters for the simulations of the extended model.

7.3 Evolution of the Political Equilibrium and Equilibrium Tipping

While some coalitions are politically feasible, the political equilibrium that emerges depends

on the preferences of young pessimists. The equilibrium hinges on whether the young pes-

simists prefer to form the high ambition coalition, the mixed coalition or the low ambition

coalition. We want to evaluate the viability of the high-ambition coalition, so we determine

the condition under which young pessimists prefer to form this coalition, rather than the

mixed coalition.

As in the baselinemodel, if beliefs are not too dispersed, an equilibrium exists in which the

economy tips to political equilibrium characterized by the prevailing of the high-ambition

coalition. In Appendix A.11, we provide an implicit definition the upper bound on the disper-

sion of beliefs of optimists and pessimists for which the young pessimists prefer to form the

high-ambition coalition, rather than the mixed coalition.

To study the evolution of the political equilibrium over time, we simulate the model. We use

a fairly similar parameterization as for the baseline model. We again have θ̄ = 0.85 but set

θ slightly higher, at 0.52. With regards to wages, we start from a case in which the wage of

high- and low-income workers is equal, and reduce the wage of low-income workers dispro-

portionately over time (see Van der Straten (2023)). To study the effect of rising inequality

on the political equilibrium, we let the inequality multiplier increase in such a way over time

that q/w becomes slightly higher than θ̄/θ by the end of the century. The evolution of the

multiplier, to which we fit an S-curve, is plotted in Figure 25 in Appendix A4. This curve is

subsequently used to determine the evolution of the low-income wage over time. The evolu-

tion of the income variables is summarized in Table 3. The values of other parameters can be

found in Table 2.
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Figure 8: Evolution of the political equilibrium

Key: Joint evolution of the bounds on the dispersion in beliefs. Between 2010 - 2060, the upper bound is determined

by Proposition 11, (i), and the lower bound by Assumption 4. If the dispersion of beliefs falls within these bounds, a

coalition of young pessimists and old optimists prevails (pink-shaded area). A mixed coalition prevails if the

dispersion in beliefs is above the upper bound (yellow shaded area, Proposition 11 (ii)) or if the dispersion in

beliefs falls below the lower bound (blue shaded area, Assumption 4). From 2080 onwards, the (least) upper

bound is determined by Proposition 11, (ii). If the dispersion of beliefs falls below this bound, a coalition of young

pessimists and low-income, old prevails (green shaded area). When above this bound, the mixed coalition

prevails. However, if beliefs fall above the bound determined by Assumption 5, the Assumption is not satisfied. The

panels show the evolution of the bounds over time and under the different RCP trajectories. The left panel shows

the evolution of the bounds under RCP 4.5, while the right panel shows the evolution of the bounds under RCP 8.5.

The evolution of the political equilibrium is displayed in Figure 8. The panels reveal that a

coalition of young pessimists and old optimists prevails (pink region) if beliefs are sufficiently

dispersed but not too dispersed, and inequality is sufficiently low. If beliefs are too dispersed,

young pessimists have a preference to form the mixed coalition as this gives them a higher

utility (yellow region, Proposition 11 (i)). If beliefs are not sufficiently dispersed, the relative

ordering of the adaptation rates changes, which leads to the prevailing of themixed coalition

(blue region, see Proposition 9). As inequality rises over time, the region in which the mixed

coalition prevails expands. This occurs due to the rise in the wage gap, which translates into a

rapid increase in the inequalitymultiplier over time (see Figure 26 in Appendix A4). Then, the

coalition of young pessimists and old optimists only prevails between 2010 and 2060, and the

political equilibrium shifts to themixed coalition between 2060 - 2080. Once inequality is suf-

ficiently high (see Proposition 8), and the dispersion in beliefs is sufficiently high as well, the

political equilibrium tips to one in which the coalition of young pessimists and low-income,

old prevails (green region). If beliefs are too dispersed, however, the mixed coalition prevails

since young pessimists obtain a higher utility than if they were to form a coalition with the

low-income, old (yellow region; see Proposition 11 (ii).
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Figure 9: Tipping of the adaptation rate

Key: The time path for the adaptation rate when the political equilibrium tips around 2050, and 2080, under RCP

4.5 (left panel) and RCP 8.5 (right panel).

Figure 9 plots the tipping of the prevailing adaptation rate over time. As in the baselinemodel,

the adaptation rate proposed by each coalition rises in climate risk. Figure 9 further reveals

that the tipping of the prevailing coalition has a non-monotonic effect on the scale of public

intervention. Specifically, the adaptation rate increases due to the political shift from amixed

coalition to a coalition of young pessimists and old optimists, but declines due to the tipping

from a coalition of young pessimists and old optimists to a coalition of young pessimists and

low-income old. This result depends crucially on the level of economic inequality. If eco-

nomic inequality were to rise at an increasing rate, the second tipping point would have a

positive effect on public intervention. Nevertheless, the effect would remain much smaller

than the effect of the first tipping point, thus highlighting the importance of controlling eco-

nomic inequality in the fight against climate change.

8 Conclusion

Wehave studied the evolution over time of the public response to physical climate risk, where

political preferences are affected by rising climate risk and growing economic inequality. Our

political economy analysis of public adaptation has led to the following insights.

First, the preferred adaptation rate of both young and old households rises in climate risk

and the beliefs about the efficacy of public intervention. Furthermore, the preferred adap-

tation rate is higher if young and old households internalize to a larger extent that climatic

damages reduce the housing stock available to the next generation.

Second, thepreferredadaptation rateof each feasible coalition (i.e., oldoptimists andyoung

pessimists, young pessimists and old pessimists, old optimists and old pessimists) also rises
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as economic inequality grows, and the adaptation rate preferredby a coalitionof oldoptimists

and young pessimist or of old optimists and old pessimists rises in the fraction of optimists.

Third, the utility old optimists obtain from forming a coalition with young pessimists is

higher than they would obtain from forming a coalition with old pessimists if beliefs of op-

timists and pessimists are sufficiently dispersed. This is necessary as young pessimists gain

an additional advantage from public adaptation compared to old households, since young

households sell their house after public intervention takes place, and public adaptation in-

creases the remaining amount left to be sold. Hence, only a sufficiently large dispersion in

beliefs rules out a coalition of the old and, as a result, the young pessimists emerge as the

pivotal group for determining the political economy equilibrium.

Our analysis highlights the phenomena of multiple equilibria and political tipping, which

occurswhen theprevailing coalition changes due to gradual climate change. In particular, the

equilibrium hinges onwhether young pessimists prefer to form a coalition with old optimists

or old pessimists. When climate risk is sufficiently low, young pessimists prefer to form a

coalition with old pessimists. However, as climate risk rises, the support of young pessimists

for public intervention increases. This occurs as the rise in climate risk increases house prices

and hence public adaptation becomes more valuable for those that sell their house after the

intervention - the young households. Then, if beliefs are not too dispersed, the coalition of

young pessimists and old optimists prevails.

Finally,weprovideanextension inwhicholdhouseholds knowtheir typewhen theyvote. As

low-incomehouseholds rely to a larger extent on public intervention, the rise in economic in-

equalitymay lead to anadditional tippingpoint, favouring a coalitionof thepessimistic young

and low-incomeold. Thismight reduces the scale of public intervention, thushighlighting the

importance of controlling economic inequality in the fight against climate change. While the

adaptation rate proposed by each coalition rises in climate risk, and in economic inequality,

households fail to internalize long term benefits of public adaptation for future generations.

As a consequence, public intervention is undermined by a "tragedy of the horizon" effect,

which prevents adaptation from converging to the long term social optimum.
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A1 Proof of Propositions

A1.1 Proof of Proposition 1

Proposition 9. Suppose climate risk in period t , γ rises in all future periods by a factor ζ > 1,

so that {ζγt+1, ...,ζγ∞}. Then, house prices rise in this factor ζ if

−
∂v ′(L̄ j )

∂L̄ j
·E(

L̄ j
)

v ′ (L̄ j
) ·

∑ j−1
ι=t XG ,ιγι+1 ·∏ j−1

ι′=t ,ι′ ̸=ι
(
1−

(
1−ζX ∗

G ,ι′

)
µγι′+1

)
∑ j−1
ι=t

∫ 1
0 θ j ,ιdi XG ,ιγι+1 ·∏ j−1

ι′=t ,ι′ ̸=ι
(
1−

(
1−∫ 1

0 θi ,ι′diζX ∗
G ,ι′

)
µγι′+1

) ≥ 1. (A1)

This condition is more stringent than the condition under θ j = 1,∀i , j .

The price of housing capital in a given period, t , is given by

p∗
t =

(
1−

(
1−∫ 1

0 θi ,t di X ∗
G ,t

)
µγt+1

)
pt+1 + v ′(L̄t )

(1+ r )
(A2)

Forward substitution gives

p∗
t =

∞∑
j=t

(
1

1+ r

) j−t+1 [
v ′ (L̄ j

)] j−1∏
ι=t

(
1−

(
1−

∫ 1

0
θi ,t di X ∗

G ,t

)
µγι+1

)
(A3)

where

L̄ j = L̄t

j−1∏
ι=t

(
1− (

1−X ∗
G ,t

)
µγι+1

)
(A4)

Suppose climate risk, γ, increases in all future periods, i.e. {γt+1, ...,γ∞} by some factor ζ> 0,

i.e. {ζγt , ...,ζγ∞}. Then, the price of house capital is given by

pt =
∞∑

j=t

(
1

1+ r

) j−t+1 [
v ′ (L̄ j

)] j−1∏
ι=t

(
1−

(
1−

∫ 1

0
θi ,ιdi X ∗

G ,ι

)
µζγι+1

)
(A5)

Then, the FOC of pt with respect to ζ is given by

∂pt

∂ζ
=

∞∑
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1
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1−

∫ 1

0
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µζγι+1
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· ∂
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(
j−1∏
ι′=t

(
1−

(
1−

∫ 1

0
θi ,ι′di X∗

G ,ι′

)
µζγι′+1

))]
(A6)

Remark that

L̄ j = L̄t

j−1∏
ι=t

(
1− (

1−X ∗
G ,ι

)
µζγι+1

)
(A7)

where

∂L̄ j

∂ζ
=−µL̄t

j−1∑
ι=t

(1−XG ,ι)γι+1

j−1∏
ι′=t ,ι′ ̸=ι

(
1−

(
1−X ∗

G ,ι′
)
µζγι′+1

)
(A8)

and
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∂

∂ζ

(
j−1∏
ι′=t

(
1−

(
1−

∫ 1

0
θi ,ι′di X ∗

G ,ι′

)
µγι′+1

))
=−µ

j−1∑
ι=t

(
1−

∫ 1

0
θi ,ιdi XG ,ι

)
γι+1 ·

j−1∏
ι′=t ,ι′ ̸=ι

(
1−

(
1−

∫ 1

0
θi ,ι′di X ∗

G ,ι′

)
µζγι′+1

)
(A9)

then
∂pt

∂ζ
=−µ

∞∑
j=t

(
1

1+ r

) j−t+1 ∂v ′(L̄ j )

∂L̄ j
· L̄t ·

j−1∏
ι=t

(
1−

(
1−

∫ 1

0
θi ,ιdi X∗

G ,ι

)
µζγι+1

) j−1∑
ι=t

(1−XG ,ι)γι+1 ·
j−1∏

ι′=t ,ι′ ̸=ι

(
1−

(
1−X∗

G ,ι′
)
µζγι′+1

)

+ v ′ (L̄ j

)
·

j−1∑
ι=t

(
1−

∫ 1

0
θi ,ιdi XG ,ι

)
γι+1 ·

j−1∏
ι′=t ,ι′ ̸=ι

(
1−

(
1−

∫ 1

0
θi ,ι′di X∗

G ,ι′

)
µζγι′+1

)
(A10)

Define

E
(
L̄ j

)= L̄t ·
j−1∏
ι=t

(
1−

(
1−

∫ 1

0
θi ,ιdiζX ∗

G ,ι

)
µγι+1

)
(A11)

Then, this becomes
∂pt

∂ζ
=−µ

∞∑
j=t

(
1

1+ r

) j−t+1 ∂v ′(L̄ j )

∂L̄ j
·E

(
L̄ j

)
·

j−1∑
ι=t

(1−XG ,ι)γι+1 ·
j−1∏

ι′=t ,ι′ ̸=ι

(
1−

(
1−X∗

G ,ι′
)
µζγι′+1

)

+ v ′ (L̄ j

)
·

j−1∑
ι=t

(∫ 1

0
θi ,ιdi XG ,ι

)
γι+1 ·

j−1∏
ι′=t ,ι′ ̸=ι

(
1−

(
1−

∫ 1

0
θi ,ι′di X∗

G ,ι′

)
µζγι′+1

)
(A12)

This is positive if

−
∂v ′(L̄ j )

∂L̄ j
·E

(
L̄ j

)
·

j−1∑
ι=t

(1−XG ,ι)γι+1 ·
j−1∏

ι′=t ,ι′ ̸=ι

(
1−

(
1−X∗

G ,ι′
)
µζγι′+1

)
≥ v ′ (L̄ j

)
·

j−1∑
ι=t

(
1−

∫ 1

0
θi ,ιdi XG ,ι

)
γι+1 ·

j−1∏
ι′=t ,ι′ ̸=ι

(
1−

(
1−

∫ 1

0
θi ,ι′di X∗

G ,ι′
)
µζγι′+1

)
(A13)

or, equivalently, if

−
∂v ′(L̄ j )

∂L̄ j
·E(

L̄ j
)

v ′ (L̄ j
) ·

∑ j−1
ι=t (1−XG ,ι)γι+1 ·∏ j−1

ι′=t ,ι′ ̸=ι
(
1−

(
1−X ∗

G ,ι′

)
µζγι′+1

)
∑ j−1
ι=t

(
1−∫ 1

0 θi ,ιdi XG ,ι

)
γι+1 ·∏ j−1

ι′=t ,ι′ ̸=ι
(
1−

(
1−∫ 1

0 θi ,ι′di X ∗
G ,ι′

)
µζγι′+1

) ≥ 1

(A14)

This condition is more stringent than Condition 1 if

E
(
L̄ j

) · ∑ j−1
ι=t (1−XG ,ι)γι+1 ·∏ j−1

ι′=t ,ι′ ̸=ι
(
1−

(
1−X ∗

G ,ι′

)
µζγι′+1

)
∑ j−1
ι=t

(
1−∫ 1

0 θi ,ιdi XG ,ι

)
γι+1 ·∏ j−1

ι′=t ,ι′ ̸=ι
(
1−

(
1−∫ 1

0 θi ,ι′di X ∗
G ,ι′

)
µζγι′+1

) ≤ L̄ j (A15)

or, equivalently, if

L̄ j

E
(
L̄ j

) ≥ ∑ j−1
ι=t (1−XG ,ι)γι+1 ·∏ j−1

ι′=t ,ι′ ̸=ι
(
1−

(
1−X ∗

G ,ι′

)
µζγι′+1

)
∑ j−1
ι=t

(
1−∫ 1

0 θi ,ιdi XG ,ιγι+1

)
·∏ j−1

ι′=t ,ι′ ̸=ι
(
1−

(
1−∫ 1

0 θi ,ι′di X ∗
G ,ι′

)
µζγι′+1

) (A16)

Substituting the expressions for L̄ j and E
(
L̄ j

)
and rewriting gives∑ j−1

ι=t

(
1−∫ 1

0 θi ,ιdi XG ,ι

)
γι+1 ·

∏ j−1
ι′=t ,ι′ ̸=ι

(
1−

(
1−∫ 1

0 θi ,ι′di X∗
G ,ι′

)
µζγι′+1

)
∏ j−1
ι=t

(
1−

(
1−∫ 1

0 θi ,ιdi X∗
G ,ι

)
µζγι+1

) ≥
∑ j−1
ι=t (1−XG ,ι)γι+1 ·

∏ j−1
ι′=t ,ι′ ̸=ι

(
1−

(
1−X∗

G ,ι′
)
µζγι′+1

)
∏ j−1
ι=t

(
1−

(
1−X∗

G ,ι

)
µζγι+1

)
(A17)

This becomes

j−1∑
ι=t


(
1−∫ 1

0 θi ,ιdi XG ,ι

)
γι+1(

1−
(
1−∫ 1

0 θi ,ιdi X ∗
G ,ι

)
µζγι+1

)
≥

j−1∑
ι=t

 (1−XG ,ι)γι+1(
1−

(
1−X ∗

G ,ι

)
µζγι+1

)
 (A18)

which is always satisfied as θ ≤ 1,∀i .
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A1.2 Proof of Proposition 2

Young households favour a adaptation rate that maximizes their expected lifetime utility:

max
τt

E
(
U

(
Li ,t ,ci ,t+1, L̄t+1

))= v
(
Li ,t

)+Et
(
ci ,t+1

)+ f
(
Et

(
L̄t+1

))
(A19)

s.t . (1−τt ) yi ,t ≤ pt Li ,t +Si ,t

ci ,t+1 ≤ (1−τt+1) yi ,t+1 +max
{

pt+1
(
1−ξi ,t+1

)
Li ,t + (1+ r̂ )Si ,t ,0

}
τt ≥ 0

where ci ,t+1 is the consumption of household i in period t +1 and Et denotes expectations

formed at date t .

Given the probability of default, the expectation of household i ’s consumption in period

t +1, ci ,t+1, as formed at date t , becomes:

Et
(
ci ,t+1

)=G
(
ξ̂i ,t+1

)(
pt+1

(
1−E(

ξi ,t+1|ξt+1 ≤ ξ̂i ,t+1
))

Li ,t + (1+ r̂ )Si ,t
)

(A20)

No arbitrage requires that the expected payoff of holding household debt to be equal to the

riskless return earned on savings:

(1+ r )(−Si ,t ) =G
(
ξ̂i ,t+1

)
(1+ r̂ )(−Si ,t )+ (1−G

(
ξ̂i ,t+1)

)
pt+1

(
1−E(

ξi ,t+1|ξi ,t+1 > ξ̂i ,t+1
))

Li ,t

(A21)

where the expected payoff of holding household debt is equal to the repayment of the loan

with interest in case the household does not default and the revenue from selling the collat-

eral in case of default.

The no-arbitrage condition can be rewritten as

G(ξ̂i ,t+1)
(
pt+1

(
1−E(

ξi ,t+1|ξi ,t+1 ≤ ξ̂i ,t+1
))

Li ,t + (1+ r̂ )(Si ,t )
)= (1+ r )(Si ,t )+pt+1

(
1−E(

ξi ,t+1
))

Li ,t+1

(A22)

and the expectation of household i ’s consumption in period t +1, ci ,t+1, as formed at date

t , becomes

Et
(
ci ,t+1

)= (1+ r )(Si ,t )+pt+1
(
1−E(

ξi ,t+1
))

Li ,t (A23)

Using that E
(
ξi ,t+1

) = (
1− θ̃ j XG ,t

)
µγt+1, the household optimization problem can be writ-

ten as

A3



max
τt

E
(
U

(
Li ,t ,ci ,t+1, L̄t+1

))= (1+ r )(Si ,t )+pt+1
(
1− (

1− θ̃ j XG ,t
)
µγt+1

)
Li ,t + v

(
Li ,t

)+ f
(
Et

(
L̄t+1

))
(A24)

s.t . (1−τt ) yi ,t ≤ pt Li ,t +Si ,t

τt ≥ 0

and the budget constraint is substituted to obtain

max
τt

E
(
U

(
Li ,t ,ci ,t+1, L̄t+1

))= (1+ r )
(
(1−τt ) yi ,t −pt Li ,t

)+pt+1
(
1− (

1− θ̃ j XG ,t
)
µγt+1

)
Li ,t + v

(
Li ,t

)+ f
(
Et

(
L̄t+1

))
(A25)

s.t . τt ≥ 0

The FOC for τt is given by

−(1+ r )yi ,t + θ̃ jµγt+1pt+1Li ,t ·
∂XG ,t

∂τt
+ ∂ f

(
Et

(
L̄t+1

))
∂Et

(
L̄t+1

) · ∂Et
(
L̄t+1

)
∂τt

+[
−(1+ r )pt ·+pt+1

(
1− (

1− θ̃ j XG ,t
)
µγt+1

)+ ∂v(Li ,t )

∂Li ,t

]
︸ ︷︷ ︸

=0

·∂Li ,t

∂τt
= 0 (A26)

where

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
≥ 0 (A27)

and

∂Li ,t

∂τt
=−θ̃ jµγt+1pt+1 ·

∂XG ,t

∂τt
·
(
∂v ′−1

∂Li ,t

)−1

︸ ︷︷ ︸
<0

> 0 (A28)

i.e. a higher adaptation rate implies a higher level of public intervention and therefore lower

idiosyncratic losses suffered in the wake of an extreme weather event. Given prices, this in-

creases demand for housing capital.

Now, using that

∂Et
(
L̄t+1

)
∂τt

= θ jµγt+1 ·
∂XG ,t

∂τt
(A29)

and that in equilibrium Li ,t = L̄t , the FOC can be rewritten as

θ jµγt+1

(
pt+1 +

∂ f
(
Et

(
L̄t+1

))
∂Et

(
L̄t+1

) )
·
√

[φq + (
1−φ)

w]

τt L̄t
= (1+ r )yi ,t (A30)

Then, the optimal choice of adaptation rate of a young household with beliefs θ j is

τY ∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

θ jµγt+1

(
pt+1 + ∂ f (Et (L̄t+1))

∂Et (L̄t+1)

)
(1+ r )yi ,t


2

(A31)
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A1.3 Proof of Proposition 3

Old households maximize their expected utility, as given by

max
τt

E
(
U

(
ci ,t , , L̄t+1

))= Et
(
ci ,t

)+ f
(
Ei ,t

(
L̄t+1

))
(A32)

s.t . ci ,t ≤ (1−τt ) yt +max
{

pt
(
1−ξi ,t

)
Li ,t−1 + (1+ r̂ )Si ,t−1,0

}
τt ≥ 0

where ci ,t is the consumption of household i in period t and Et denotes expectations formed

at (the start of) date t .

Using the no-arbitrage condition as in Proof of Proposition 1, the maximization problem can

be rewritten as

max
τt

E
(
U

(
ci ,t+1, L̄t+1

))= (1−τt ) yt + (1+ r )Si ,t−1 +pt+1
(
1− (

1− θ̃ j XG ,t−1
)
µγt

)
Li ,t−1 + f

(
Et

(
L̄t+1

))
(A33)

s.t . τt ≥ 0

The FOC for τt is given by

−yi ,t +
∂ f

(
Et

(
L̄t+1

))
∂Et

(
L̄t+1

) · ∂Et
(
L̄t+1

)
∂τt

= 0 (A34)

where

∂Et
(
L̄t+1

)
∂τt

= θ jµγt+1 ·
∂XG ,t

∂τt
(A35)

and

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
≥ 0 (A36)

Then, the optimal choice of adaptation rate of an old household with beliefs θ j is given by

τO∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

θ jµγt+1
∂ f (Et (L̄t+1))
∂Et (L̄t+1)

yi ,t


2

(A37)
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A1.4 Proof of Proposition 4

Weassume that coalitions choose a adaptation rate thatmaximizes their joint utility function.

Consider first the coalition of young pessimists and old optimists. This coalition maximizes

max
τt

E
(
U

(
LY P,t ,cOO,t ,cY P,t+1, L̄t+1

))=ω · (v
(
LY P,t

)+Et
(
cY P,t+1

))+ (1−ω) · (Et
(
cOO,t

))+ f
(
EY P,OO,t

(
L̄t+1

))
(A38)

s.t . (1−τt ) yY P,t ≤ pt LY P,t +SY P,t

cY P,t+1 ≤ (1−τt+1) yY P,t+1 +max
{

pt+1
(
1−ξY P,t+1

)
LY P,t + (1+ r̂ )SY P,t ,0

}
cOO,t ≤ (1−τt ) yOO,t +max

{
pt

(
1−ξOO,t

)
LOO,t−1 + (1+ r̂ )SOO,t−1,0

}
τt ≥ 0

Using the no-arbitrage condition as in Proof of Proposition 1, the expectation of a young pes-

simists’ consumption in period t +1, cY P,t+1, as formed at date t , becomes

Et
(
cY P,t+1

)= (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t + (1−τt+1) yY P,t+1

(A39)

and the expectation of an old optimists’ consumption in period t , cOO,t , as formed at (the start

of) date t , becomes

Et
(
cOO,t

)= (1−τt ) yOO,t + (1+ r )SOO,t−1 +pt
(
1− (

1− θ̃OO XG ,t−1
)
µγt

)
LOO,t−1 (A40)

Then, the maximization problem can be rewritten to

max
τt

E
(
U

(
LY P,t ,cOO,t ,cY P,t+1, L̄t+1

))=ω · (v
(
LY P,t

)+ (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t

)
+ (1−ω) · ((1−τt ) yOO,t + (1+ r )SOO,t−1 +pt

(
1− (

1− θ̃OO XG ,t−1
)
µγt

)
LOO,t−1

)+ f
(
EY P,OO,t

(
L̄t+1

))
s.t . τt ≥ 0 (A41)

The FOC for τt is given by

ω

(
−(1+ r )yY P,t + θ̃Y Pµγt+1pt+1LY P,t ·

∂XG ,t

∂τt

)
+ (1−ω)

(−yOO,t
)+ ∂ f

(
EY P,OO,t

(
L̄t+1

))
∂EY P,OO,t

(
L̄t+1

) · ∂EY P,OO,t
(
L̄t+1

)
∂τt

= 0

(A42)

where

EY P,OO,t
(
L̄t+1

)= (
1−

(
1−

∫ 1

0
θ̃ j XG ,t di

)
µγt+1

)
L̄t (A43)

and

∂EY P,OO,t
(
L̄t+1

)
∂τt

= (
ωθ+ (1−ω)θ̄

)
µγt+1 ·

∂XG ,t

∂τt
(A44)
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Then, this becomes

∂XG ,t

∂τt

[
ωθµγt+1pt+1 +

(
ωθ+ (1−ω)θ̄

)
µγt+1 ·

∂ f
(
EY P,OO,t

(
L̄t+1

))
∂EY P,OO,t

(
L̄t+1

) ]
=ω · (1+ r )yY P,t + (1−ω) · yOO,t

(A45)

Using that

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
(A46)

The adaptation rate preferred by a coalition of young pessimists and old optimists is given by

τ
Y P,OO∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

µγt+1

[
ωθpt+1 +

(
ωθ+ (1−ω)θ̄

) · ∂ f
(
EY P,OO,t

(
L̄t+1

))
∂EY P,OO,t

(
L̄t+1

) ]
(1+ωr ) [φq + (

1−φ)
w]


2

(A47)

=
(
µγt+1

)2

L̄t
· 1

[φq + (
1−φ)

w]
·


[
ωθpt+1 +

(
ωθ+ (1−ω)θ̄

) · ∂ f
(
EY P,OO,t

(
L̄t+1

))
∂EY P,OO,t

(
L̄t+1

) ]
(1+ωr )


2

(A48)

Now, consider the coalition of young pessimists and old pessimists. This coalition maxi-

mizes

max
τt

E
(
U

(
LY P,t ,cOP,t ,cY P,t+1, L̄t+1

))= 1

2
· (v

(
LY P,t

)+Et
(
cY P,t+1

))+ 1

2
· (Et

(
cOP,t

))+ f
(
EP,t

(
L̄t+1

))
(A49)

s.t . (1−τt ) yY P,t ≤ pt LY P,t +SY P,t

cY P,t+1 ≤ (1−τt+1) yY P,t+1 +max
{

pt+1
(
1−ξY P,t+1

)
LY P,t + (1+ r̂ )SY P,t ,0

}
cOP,t ≤ (1−τt ) yOP,t +max

{
pt

(
1−ξOP,t

)
LOP,t−1 + (1+ r̂ )SOP,t−1,0

}
τt ≥ 0

Using the no-arbitrage condition as in Proof of Proposition 1, the expectation of a young pes-

simists’ consumption in period t +1, cY P,t+1, as formed at date t , becomes

Et
(
cY P,t+1

)= (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t + (1−τt+1) yY P,t

(A50)

and the expectation of an old optimists’ consumption in period t , cOP,t , as formed at (the start

of) date t , becomes

Et
(
cOP,t

)= (1−τt ) yOP,t + (1+ r )SOP,t−1 +pt
(
1− (

1− θ̃OP XG ,t−1
)
µγt

)
LOP,t−1 (A51)

Then, the maximization problem can be rewritten to

max
τt

E
(
U

(
LY P,t ,cOP,t ,cY P,t+1, L̄t+1

))= 1

2
· (v

(
LY P,t

)+ (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t

)
+ 1

2
· ((1−τt ) yOP,t + (1+ r )SOP,t−1 +pt

(
1− (

1− θ̃OP XG ,t−1
)
µγt

)
LOP,t−1

)+ f
(
EP,t

(
L̄t+1

))
s.t . τt ≥ 0 (A52)
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The FOC for τt is given by

1

2

(
−(1+ r )yY P,t + θ̃Y Pµγt+1pt+1LY P,t ·

∂XG ,t

∂τt

)
+ 1

2

(−yOP,t
)+ ∂ f

(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) · ∂EP,t
(
L̄t+1

)
∂τt

= 0

(A53)

where

EP,t
(
L̄t+1

)= (
1− (

1− θ̃P XG ,t di
)
µγt+1

)
L̄t (A54)

and

∂EP,t
(
L̄t+1

)
∂τt

= θµγt+1 ·
∂XG ,t

∂τt
(A55)

Then, this becomes

∂XG ,t

∂τt

[
1

2
θµγt+1pt+1 +θµγt+1 ·

∂ f
(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) ]
= 1

2
· (1+ r )yY P,t + 1

2
· yOP,t (A56)

Using that

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
(A57)

The adaptation rate preferred by a coalition of young pessimists and old pessimists is given

by

τ
Y P,OP∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

θµγt+1

[
1
2 pt+1 + ∂ f

(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) ]
(
1+ 1

2 r
)

[φq + (
1−φ)

w]


2

(A58)

=
(
θµγt+1

)2

L̄t
· 1

[φq + (
1−φ)

w]
·


[

1
2 pt+1 + ∂ f

(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) ]
(
1+ 1

2 r
)


2

(A59)

Finally, consider the coalition of old optimists and old pessimists. This coalitionmaximizes

max
τt

E
(
U

(
cOO,t ,cOP,t , L̄t+1

))= (1−ω) · (Et
(
cOO,t

))+ω · (Et
(
cOP,t

))+ f
(
EOO,OP,t

(
L̄t+1

))
(A60)

s.t . cOO,t ≤ (1−τt ) yOO,t +max
{

pt (1−ξOO)LOO,t−1 + (1+ r̂ )SOO,t−1,0
}

cOP,t ≤ (1−τt ) yOP,t +max
{

pt
(
1−ξOP,t

)
LOP,t−1 + (1+ r̂ )SOP,t−1,0

}
τt ≥ 0

Using the no-arbitrage condition as in Proof of Proposition 1, the expectation of a old opti-

mists’ consumption in period t , cOO,t , as formed at (the start of) date t , becomes

Et
(
cOO,t

)= (1−τt ) yOO,t + (1+ r )SOO +pt
(
1− (

1− θ̃OO XG ,t−1
)
µγt

)
LOO,t−1 (A61)
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and the expectation of an old pessimists’ consumption in period t , cOP,t , as formed at (the

start of) date t , becomes

Et
(
cOP,t

)= (1−τt ) yOP,t + (1+ r )SOP,t−1 +pt
(
1− (

1− θ̃OP XG ,t−1
)
µγt

)
LOP,t−1 (A62)

Then, the maximization problem can be rewritten to

max
τt

E
(
U

(
cOO,t ,cOP,t , L̄t+1

))= (1−ω) · ((1−τt ) yOO,t + (1+ r )SOO,t−1 +pt
(
1− (

1− θ̃OO XG ,t−1
)
µγt

)
LOO,t−1

)
+ω · ((1−τt ) yOP,t + (1+ r )SOP,t−1 +pt

(
1− (

1− θ̃OP XG ,t−1
)
µγt

)
LOP,t−1

)+ f
(
EOO,OP,t

(
L̄t+1

))
s.t . τt ≥ 0 (A63)

The FOC for τt is given by

(1−ω)
(−yOO

)+ω(−yOP,t
)+ ∂ f

(
EOO,OP,t

(
L̄t+1

))
∂EOO,OP,t

(
L̄t+1

) · ∂EOO,OP,t
(
L̄t+1

)
∂τt

= 0 (A64)

where

EOO,OP,t
(
L̄t+1

)= (
1−

(
1−

∫ 1

0
θ̃ j XG ,t di

)
µγt+1

)
L̄t (A65)

and

∂EOO,OP,t
(
L̄t+1

)
∂τt

= (
(1−ω)θ̄+ωθ)

µγt+1 ·
∂XG ,t

∂τt
(A66)

Then, this becomes

∂XG ,t

∂τt

[(
(1−ω)θ̄+ωθ)

µγt+1 ·
∂ f

(
EOO,OP,t

(
L̄t+1

))
∂EOO,OP,t

(
L̄t+1

) ]
= (1−ω) · yOO +ω · yOP,t (A67)

Using that

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
(A68)

The adaptation rate preferred by a coalition of old optimists and old pessimists is given by

τ
OO,OP∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

µγt+1

[(
(1−ω)θ̄+ωθ) · ∂ f

(
EOO,OP,t

(
L̄t+1

))
∂EOO,OP,t

(
L̄t+1

) ]
[φq + (

1−φ)
w]


2

(A69)

=
(
µγt+1

)2

L̄t
· 1

[φq + (
1−φ)

w]
·
[(

(1−ω)θ̄+ωθ) · ∂ f
(
EOO,OP,t

(
L̄t+1

))
∂EOO,OP,t

(
L̄t+1

) ]2

(A70)
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A1.5 Proof of Proposition 5

Toensure that the adaptation ratepreferredby youngoptimists is strictly larger than the adap-

tation rate preferred by old optimists (i.e. τY O∗ > τOO∗), it must hold that pt+1 + ∂ f (EO,t (L̄t+1))
∂EO,t

(1+ r )

>
(
∂ f

(
EO,t

(
L̄t+1

))
∂EO,t

)
(A71)

or equivalently

pt+1

[
∂ f

(
EO,t

(
L̄t+1

))
∂EO,t

(
L̄t+1

) ]−1

> r (A72)

which is always satisfied as the concavity of the utility function of housing, v(L̄t ), ensures that

the price of housing capital rises faster than the housing stock falls.

To ensure that the adaptation rate preferred by young pessimists is strictly larger than the

adaptation rate preferred by old optimists (i.e. τY P∗ > τOP∗), it must hold that pt+1 + ∂ f (EP,t (L̄t+1))
∂EP,t

(1+ r )

>
(
∂ f

(
EP,t

(
L̄t+1

))
∂EP,t

)
(A73)

or equivalently

pt+1

[
∂ f

(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) ]−1

> r (A74)

which, again, is always satisfied.

Now, to ensure that the adaptation rate preferredbyold optimists is larger than the adaptation

rate preferred by young pessimists (i.e. τOO∗ > τY P∗), it must hold that

θ̄ ·
(
∂ f

(
EO,t

(
L̄t+1

))
∂EO,t

)
> θ ·

 pt+1 + ∂ f (EP,t (L̄t+1))
∂EP,t

(1+ r )

 (A75)

or equivalently

θ̄

θ
>

 pt+1 ·
[
∂ f (EO,t (L̄t+1))

∂EO,t

]−1
+ ∂ f (EP,t (L̄t+1))

∂EP,t
·
[
∂ f (EO,t (L̄t+1))

∂EO,t

]−1

(1+ r )

 (A76)

which is the condition given in Assumption 3. Hence, under Assumption 3, we have that

τY O∗ > τOO∗ > τY P∗ > τOP∗ (A77)

Then, it follows directly that

A10



τOO,Y P∗ > τOO,OP∗ > τY P,OP∗ (A78)

and

τY O∗ > τOO∗ > τOO,Y P∗ > τY P∗ > τY P,OP∗ > τOP∗ (A79)

It remains to be determined whether τOO,OP∗ > τY P∗. This is the case if

(
(1−ω)θ̄+ωθ) · ∂ f

(
EOO,OP,t

(
L̄t+1

))
∂EOO,OP,t

(
L̄t+1

) > θ ·
 pt+1 + ∂ f (EP,t (L̄t+1))

∂EP,t

(1+ r )

 (A80)

or equivalently, if

(
(1−ω)θ̄+ωθ)

θ
>

 pt+1 ·
[
∂ f (EOO,OP,t (L̄t+1))
∂EOO,OP,t (L̄t+1)

]−1
+ ∂ f (EP,t (L̄t+1))

∂EP,t
·
[
∂ f (EOO,OP,t (L̄t+1))
∂EOO,OP,t (L̄t+1)

]−1

(1+ r )

 (A81)

Then

τY O∗ > τOO∗ > τOO,Y P∗ > τOO,OP∗ > τY P∗ > τY P,OP∗ > τOP∗ (A82)

and otherwise

τY O∗ > τOO∗ > τOO,Y P∗ > τY P∗ > τOO,OP∗ > τY P,OP∗ > τOP∗ (A83)
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A1.6 Proof of Proposition 6

Young pessimists prefer to form a coalition with old optimists rather than old pessimists if

Et
(
UY P

(
τY P,OO∗))> Et

(
UY P

(
τY P,OP∗))

(A84)

That is, if

v
(
LY P,t

(
τY P,OO∗))

− (1+ r )
((
τY P,OO∗)

yY P,t +pt LY P,t

(
τY P,OO∗))

+pt+1

(
1−

(
1− θ̃Y P XG ,t

(
τY P,OO∗))

µγt+1

)
LY P,t

(
τY P,OO∗)

+ f
(
EP,t

(
L̄t+1

(
τY P,OO∗)))

> v
(
LY P,t

(
τY P,OP∗))

− (1+ r )
((
τY P,OP∗)

yY P,t +pt LY P,t

(
τY P,OP∗))

+pt+1

(
1−

(
1− θ̃Y P XG ,t

(
τY P,OP∗))

µγt+1

)
LY P,t

(
τY P,OP∗)

+ f
(
EP,t

(
L̄t+1

(
τY P,OP∗)))

(A85)

Using that

v ′ (LY P,t
)= (1+ r )pt −

(
1− (

1− θ̃ j XG ,t
)
µγt+1

)
pt+1

and rearranging terms gives

v
(
LY P,t

(
τY P,OO∗))

− v
(
LY P,t

(
τY P,OP∗))

+ f
(
EP,t

(
L̄t+1

(
τY P,OO∗)))

− f
(
EP,t

(
L̄t+1

(
τY P,OP∗)))

>

(1+ r )
(
τY P,OO∗−τY P,OP∗)

yY P,t + v ′ (LY P,t

(
τY P,OO∗))

·LY P,t

(
τY P,OO∗)

− v ′ (LY P,t

(
τY P,OP∗))

·LY P,t

(
τY P,OP∗)

(A86)

Let v
(
Li ,t

)= ln (Li t ). Then, this becomes

v
(
LY P,t

(
τY P,OO∗))

− v
(
LY P,t

(
τY P,OP∗))

︸ ︷︷ ︸
(i )>0

+ f
(
EP,t

(
L̄t+1

(
τY P,OO∗)))

− f
(
EP,t

(
L̄t+1

(
τY P,OP∗)))

︸ ︷︷ ︸
(i i )>0

> (1+ r )
(
τY P,OO∗−τY P,OP∗)

︸ ︷︷ ︸
(i i i )>0

yY P,t

(A87)

where

(i) τY P,OO∗ > τY P,OP∗(see Proposition 5) =⇒ LY P,t
(
τY P,OO∗)> LY P,t

(
τY P,OP∗)

(see Proposi-

tion 2).

(ii) τY P,OO∗ > τY P,OP∗(see Proposition 5) =⇒ X Y P,OO∗
G ,t > X Y P,OP∗

G ,t .

(iii) τY P,OO∗ > τY P,OP∗ (see Proposition 5).

Substituting the expressions for τY P,OO∗,τY P,OP∗ gives
[
ωθpt+1 +

(
ωθ+ (1−ω)θ̄

) · ∂ f
(
EY P,OO,t

(
L̄t+1

))
∂EY P,OO,t

(
L̄t+1

) ]
(1+ωr )


2

−

θ ·
[

1
2 pt+1 + ∂ f

(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) ]
(
1+ 1

2 r
)


2

< 1

A
· v

(
LY P,t

(
τY P,OO∗))− v

(
LY P,t

(
τY P,OP∗))+ f

(
EP,t

(
L̄t+1

(
τY P,OO∗)))− f

(
EP,t

(
L̄t+1

(
τY P,OP∗)))

(1+ r )[φq + (
1−φ)

w]
(A88)

Define

∆v
(
LY P,t

)= v
(
LY P,t

(
τY P,OO∗))− v

(
LY P,t

(
τY P,OP∗))
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and

∆ f
(
EP,t

(
L̄t+1

))= f
(
EP,t

(
L̄t+1

(
τY P,OO∗)))− f

(
EP,t

(
L̄t+1

(
τY P,OP∗)))

Then, denote by B ≡ B
(
∆v

(
LY P,t

)
, L̄t ,∆ f

(
EP,t

(
L̄t+1

))
,γt+1

)= ∆v(LY P,t )+∆ f (EP,t (L̄t+1))
(1+r ) · L̄t

(µγt+1)2 .

This allows us to rewrite the condition as

ω2

(1+ωr )2
·
(

pt+1 +
(
1+ (1−ω)

ω
· θ̄
θ

)
· ∂ f

(
EY P,OO,t

(
L̄t+1

))
∂EY P,OO,t

(
L̄t+1

) )2

< B

θ2
+ 1(

1+ 1
2 r

)2
·
(

1

2
pt+1 +

∂ f
(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) )2

which can be simplified to obtain

pt+1 +
(
1+ (1−ω)

ω
· θ̄
θ

)
· ∂ f

(
EY P,OO,t

(
L̄t+1

))
∂EY P,OO,t

(
L̄t+1

) < (1+ωr )

ω
·

√√√√√√
 B

θ2
+ 1(

1+ 1
2 r

)2
·
(

1

2
pt+1 +

∂ f
(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) )2


Then, young pessimists prefer to form a coalition with old optimists if

θ̄

θ
· < ω

(1−ω)
·


[
∂ f

(
EY P,OO,t

(
L̄t+1

))
∂EY P,OO,t

(
L̄t+1

) ]−1

·

 (1+ωr )

ω
·

√√√√√√
 B

θ2
+ 1(

1+ 1
2 r

)2
·
(

1

2
pt+1 +

∂ f
(
EP,t

(
L̄t+1

))
∂EP,t

(
L̄t+1

) )2
−pt+1

−1


Otherwise, we have that

Et
(
UY P

(
τY P,OO∗))< Et

(
UY P

(
τY P,OP∗))

(A89)

and a coalition of young pessimists and old optimists prevails.
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A1.7 Proof of Proposition 7

In the social optimum, the benefits of public adaptation are fully internalized, i.e. θ j = 1,∀ j .

Then, theoptimal choiceof public adaptation is determinedbymaximizing autilitarian social

welfare function, i.e.

max
XG ,t

∞∑
t=0

(
1

1+ r

)t (
(1+ r )

(
(1−τt )

[
φq + (1−φ)w

])
+ v(L̄t )+ f (L̄t+1)

)
(A90)

s.t .
1

2
X 2∗

G ,t L̄t = τt · [φq + (
1−φ)

w] (A91)

L̄ j = L̄t

j−1∏
ι=t

(
1− (

1−XG ,ι
)
µγι+1

)
. (A92)

The first order condition for XG ,t is

(1+ r )X ∗
G ,t L̄t =µγt+1L̄t · f ′ (L̄t+1

)+ ∞∑
j=t+1

(
1

1+ r

) j−t
([

−1

2
(1+ r )X 2

G , j + v ′(L̄ j )

]
∂L̄ j

∂XG ,t
+ f ′(L̄ j+1) · ∂L̄ j+1

∂XG ,t

)
(A93)

Using that

∂L̄ j

∂XGt

=µLγt+1L̄t

j−1∏
ι=t+1

(
1− (

1−XG ,ι
)
µLγι+1

)
(A94)

The public choice of adaptation becomes

X ∗
G ,t =

µLγt+1

(1+ r )
·

∞∑
j=t+1

(
1

1+ r

) j−t [
−1

2
(1+ r )X 2

G , j + v ′(L̄ j )

] j−1∏
ι=t+1

(
1− (

1−XG ,ι
)
µLγι+1

)
︸ ︷︷ ︸

pt+1|θ j=1∀ j

+ µLγt+1

(1+ r )
·
(

f ′ (L̄t+1
)+ ∞∑

j=t+1

(
1

1+ r

) j−t (
f ′(L̄ j+1)

) j∏
ι=t+1

(
1− (

1−XG ,ι
)
µLγι+1

))
(A95)

and the government budget balance condition is used to find the optimal adaptation rate,

which is given by

τS
t =

(
X ∗

G ,t

)2 · L̄t

2 ·
[
φq + (1−φ)w

] (A96)
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Second Best Under second-best, the social planner maximizes the social welfare function

while taking into consideration the dispersion in the beliefs on the efficacy of public adapta-

tion, i.e. θ j < 1∀ j :

max
XG ,t

∞∑
t=0

(
1

1+ r

)t (
(1+ r )

(
(1−τt )

[
φq + (1−φ)w

])
+ v(L̄t )+ f (E

(
L̄t+1)

))
s.t .

1

2
X 2∗

G ,t L̄t = τt · [φq + (
1−φ)

w]

E
(
L̄ j

)= L̄t

j−1∏
ι=t

(
1−

(
1−

∫ 1

0
θi di XG ,ι

)
µγι+1

)
. (A97)

and the second-best level of public adaptation is given by

X SB∗
G ,t = µLγt+1 ·

∫ 1
0 θi di

(1+ r )
·

∞∑
j=t+1

(
1

1+ r

) j−t [
−1

2
(1+ r )X 2

G , j + v ′(L̄ j )

] j−1∏
ι=t+1

(
1−

(
1−

∫ 1

0
θi di XG ,ι

)
µLγι+1

)

+ µLγt+1 ·
∫ 1

0 θi di

(1+ r )
·
(

f ′ (E(
L̄t+1

))+ ∞∑
j=t+1

(
1

1+ r

) j−t (
f ′(E L̄ j+1)

) j∏
ι=t+1

(
1−

(
1−

∫ 1

0
θi di XG ,ι

)
µLγι+1

))
(A98)
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A1.8 Proof of Proposition 8

High-income, old households maximize their expected utility, as given by

max
τt

E
(
U

(
ch,t , , L̄t+1

))= Et
(
ch,t

)+ f
(
E j ,t

(
L̄t+1

))
(A99)

s.t . ch,t ≤ (1−τt ) q +max
{

pt
(
1−ξh,t

)
Lh,t−1 + (1+ r̂ )Sh,t−1,0

}
τt ≥ 0

where ch,t is the consumption of a high-income, old household in period t and Et denotes

expectations formed at (the start of) date t .

Using the no-arbitrage condition as in Proof of Proposition 1, the maximization problem can

be rewritten as

max
τt

E
(
U

(
ch,t+1, L̄t+1

))= (1−τt ) q + (1+ r )Sh,t−1 +pt+1
(
1− (

1− θ̃ j XG ,t−1
)
µγt

)
Lh,t−1 + f

(
Et

(
L̄t+1

))
(A100)

s.t . τt ≥ 0

The FOC for τt is given by

−q + ∂ f
(
Et

(
L̄t+1

))
∂Et

(
L̄t+1

) · ∂Et
(
L̄t+1

)
∂τt

= 0 (A101)

where

∂Et
(
L̄t+1

)
∂τt

= θ jµγt+1 ·
∂XG ,t

∂τt
(A102)

and

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
≥ 0 (A103)

Then, the optimal choice of adaptation rate of a high-income, old household with beliefs θ j

is given by

τ
O j h∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

θ jµγt+1
∂ f (Et (L̄t+1))
∂Et (L̄t+1)

q


2

(A104)

Low-income, old households maximize their expected utility, as given by

max
τt

E
(
U

(
cl ,t , , L̄t+1

))= Et
(
cl ,t

)+ f
(
E j ,t

(
L̄t+1

))
(A105)

s.t . cl ,t ≤ (1−τt ) w +max
{

pt
(
1−ξl ,t

)
Lh,t−1 + (1+ r̂ )Sl ,t−1,0

}
τt ≥ 0
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where cl ,t is the consumption of a high-income, old household in period t and Et denotes ex-

pectations formed at (the start of) date t .

Using the no-arbitrage condition as in Proof of Proposition 1, the maximization problem can

be rewritten as

max
τt

E
(
U

(
cl ,t+1, L̄t+1

))= (1−τt ) w + (1+ r )Sl ,t−1 +pt+1
(
1− (

1− θ̃ j XG ,t−1
)
µγt

)
Lh,t−1 + f

(
Et

(
L̄t+1

))
(A106)

s.t . τt ≥ 0

The FOC for τt is given by

−w + ∂ f
(
Et

(
L̄t+1

))
∂Et

(
L̄t+1

) · ∂Et
(
L̄t+1

)
∂τt

= 0 (A107)

where

∂Et
(
L̄t+1

)
∂τt

= θ jµγt+1 ·
∂XG ,t

∂τt
(A108)

and

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
≥ 0 (A109)

Then, the optimal choice of adaptation rate of a low-income, old household with beliefs θ j is

given by

τ
O j l∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

θ jµγt+1
∂ f (Et (L̄t+1))
∂Et (L̄t+1)

w


2

(A110)

We determine the relative ordering of the adaptation rates preferred by the different types of

old households. Specifically, as q > w , we have that τOOl∗ > τOOh∗ and τOPl > τOPh∗. More-

over, as θ̄ > θ, we have that τOOh∗ > τOPh∗ and τOOl > τOPl∗. If it additionally holds that

q

w
< θ̄

θ
·
∂ f (EO,t (L̄t+1))
∂EO,t (L̄t+1)

∂ f (EP,t (L̄t+1))
∂EP,t (L̄t+1)

(A111)

then, the relative ordering of the adaptation rates preferred by old households is given by

τOOl∗ > τOOh∗ > τOPl∗ > τOPh∗ (A112)

Otherwise, this becomes

τOOl∗ > τOPl∗ > τOOh∗ > τOPh∗ (A113)
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A1.9 Proof of Proposition 9

From Proposition 8, we know the relative ordering of the adaptation rates of the old house-

holds, both if economic inequality is low, and if it is high. In accordance with the baseline

model, we focus on the case in which the young pessimists are pivotal.

Low Economic Inequality If economic inequality is low, the adaptation rate preferred by

thehigh-income, oldoptimistsmustbehigher than theadaptation ratepreferredby theyoung

pessimists to ensure that the young pessimists are pivotal. This requires

(
φ ·q + (1−φ) ·w

) · θ̄ ·(∂ f
(
EO,t

(
L̄t+1

))
/∂EO,t

q

)
> θ ·

 pt+1 + ∂ f (EP,t (L̄t+1))
∂EP,t

(1+ r )

 (A114)

or equivalently

θ̄

θ
>

 pt+1 ·
[
∂ f (EO,t (L̄t+1))

∂EO,t

]−1
+ ∂ f (EP,t (L̄t+1))

∂EP,t
·
[
∂ f (EO,t (L̄t+1))

∂EO,t

]−1

(1+ r )

 · q(
φ ·q + (1−φ) ·w

) (A115)

which is the condition given in Assumption 4 (i). Hence, under Assumption 4(i), we have that

τY O∗ > τOOl∗ > τOOh∗ > τY P∗ > τOPl∗ > τOPH∗ (A116)

and the set of feasible coalitions is given by (i) a coalition of the old optimists and young

pessimists, (ii) a coalition of the high-income, old optimists, young pessimists and the low-

income, old pessimists, and (iii) a coalition of the young pessimists and the old pessimists.

Alternatively, if the condition in Assumption 4(i) is not satisfied, we have that

τY O∗ > τOOl∗ > τY P∗ > τOOh∗ > τOPl∗ > τOPH∗ (A117)

As a coalition of the high-income, old and low-income, old pessimists never forms amajority,

the set of feasible coalitions is givenby (i) a coalitionof theyoungpessimists andoldoptimists,

and (ii) a coalition of the young pessimists, high-income, old optimists and low-income, old

pessimists. However, in this case the high-income, old optimists emerge as pivotal group and,

as their preferred adaptation rate is not influenced due to asset price changes (see Proof of

Proposition 8), the political equilibrium is always characterized by a coalition of the young

pessimists, high-income, old optimists and low-income, old pessimists that prevails.

High Economic Inequality If economic inequality is high, the adaptation rate preferred

by the high-income, old optimists must be higher than the adaptation rate preferred by the

young pessimists to ensure that the young pessimists are pivotal. This requires
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(
φ ·q + (1−φ) ·w

) · θ̄ ·(∂ f
(
EO,t

(
L̄t+1

))
/∂EO,t

q

)
< θ ·

 pt+1 + ∂ f (EP,t (L̄t+1))
∂EP,t

(1+ r )

 (A118)

or equivalently

θ̄

θ
<

 pt+1 ·
[
∂ f (EO,t (L̄t+1))

∂EO,t

]−1
+ ∂ f (EP,t (L̄t+1))

∂EP,t
·
[
∂ f (EO,t (L̄t+1))

∂EO,t

]−1

(1+ r )

 · q(
φ ·q + (1−φ) ·w

) (A119)

which is the condition given in Assumption 4 (ii). Hence, under Assumption 4(ii), we have

that

τY O∗ > τOOl∗ > τOPl∗ > τY P∗ > τOOh∗ > τOPH∗ (A120)

and the set of feasible coalitions is given by (i) a coalition of the low-income, old and young

pessimists, (ii) a coalition of the low-income, old pessimists, young pessimists and the high-

income, old optimists, and (iii) a coalition of the young pessimists and the high-income, old.

Alternatively, if the condition in Assumption 4(i)i is not satisfied, we have that

τY O∗ > τOOl∗ > τOPl∗ > τOOh∗ > τY P∗ > τOPH∗ (A121)

As a coalition of the low-income, old and high-income, old pessimists never forms a major-

ity, the set of feasible coalitions is given by (i) a coalition of the low-income, old pessimists,

high-income, old optimists and young pessimists, and (ii) a coalition of the high-income, old

and the young pessimists. Again, the high-income, old optimists emerge as pivotal group

and, as their preferred adaptation rate is not influenced due to asset price changes (see Proof

of Proposition 8), the political equilibrium is always characterized by a coalition of the low-

income, old pessimists, high-income, old optimists and young pessimists that prevails.
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A1.10 Proof of Proposition 10

Proposition 10. If the number of young households is an infinitesimal amount smaller than

that of old households, pessimists represent a fractionω> 0.5 of all voters, high-income house-

holds represent a fraction φ < 0.5 of all voters, economic inequality is sufficiently low, and As-

sumption 4 (i) holds, the adaptation rates that maximize joint utility of each coalition are

1.

τ
Y P,OOh,OOl∗
t = A ·


[
ωθpt+1 +

(
ωθ+ (1−ω)θ̄

) · ∂ f
(
EY P,OOh,OOl ,t

(
L̄t+1

))
∂EY P,OOh,OOl ,t

(
L̄t+1

) ]
(1+ωr )


2

, (A122)

2.

τ
Y P,OOh,OPl∗
t = A · [φq + (

1−φ)
w]2 ·


[
ωθpt+1 +

(
ω(2−φ)θ+ (1−ω)φθ̄

) · ∂ f
(
EY P,OOh,OPl ,t

(
L̄t+1

))
∂EY P,OOh,OPl ,t

(
L̄t+1

) ]
ω · (1+ r ) · [φq + (

1−φ)
w]+ (1−ω)φ ·q +ω(1−φ) ·w


2

,

(A123)

3.

τ
Y P,OPh,OPl∗
t = A ·

θ
[

1
2 pt+1 + ∂ f

(
EY P,OPh,OPl ,t

(
L̄t+1

))
∂EY P,OPh,OPl ,t

(
L̄t+1

) ]
(
1+ 1

2 r
)


2

. (A124)

If economic inequality is sufficiently high andAssumption 4 (ii) holds,the adaptation rates that

maximize joint utility of each coalition are

1.

τ
Y P,OOl ,OPl∗
t = A · [φq + (

1−φ)
w]2 ·


[
ωθpt+1 +

(
ω(2−φ)θ+ (1−ω)(1−φ)θ̄

) · ∂ f
(
EY P,OOl ,OPl ,t

(
L̄t+1

))
∂EY P,OOl ,OPl ,t

(
L̄t+1

) ]
ω (1+ r ) [φq + (

1−φ)
w]+ (

1−φ)
w


2

,

(A125)

2.

τ
Y P,OOh,OPl∗
t = A · [φq + (

1−φ)
w]2 ·


[
ωθpt+1 +

(
ω(2−φ)θ+ (1−ω)φθ̄

) · ∂ f
(
EY P,OOh,OPl ,t

(
L̄t+1

))
∂EY P,OOh,OPl ,t

(
L̄t+1

) ]
ω · (1+ r ) · [φq + (

1−φ)
w]+ (1−ω)φ ·q +ω(1−φ) ·w


2

,

(A126)

3.

τ
Y P,OOh,OPh∗
t = A · [φq + (

1−φ)
w]2 ·


[
ωθpt+1 +

(
ω(1+φ)θ+ (1−ω)φθ̄

) · ∂ f
(
EY P,OOl ,OPl ,t

(
L̄t+1

))
∂EY P,OOl ,OPl ,t

(
L̄t+1

) ]
ω (1+ r ) [φq + (

1−φ)
w]+φq


2

.

(A127)

Alternatively, if the condition in Assumption 4 ((i) respectively (ii)) is not satisfied, the adap-

tation rate that maximizes the joint utility of the prevailing coalition is given by the expression

for τY P,OOh,OPl∗
t .
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Low Economic Inequality We assume that coalitions choose a adaptation rate that maxi-

mizes their joint utility function. Consider first the coalition of youngpessimists and old (low-

and high-income) optimists. This coalition maximizes

max
τt

E
(
U

(
LY P,t ,cOOh,t ,cOOl ,t ,cY P,t+1, L̄t+1

))=ω · (v
(
LY P,t

)+Et
(
cY P,t+1

))
+ (1−ω) · (φEt

(
cOOh,t

)+ (1−φ)Et
(
cOOl ,t

))+ f
(
EY P,OOh,OOl ,t

(
L̄t+1

))
(A128)

s.t . (1−τt ) yY P,t ≤ pt LY P,t +SY P,t

cY P,t+1 ≤ (1−τt+1) yY P,t+1 +max
{

pt+1
(
1−ξY P,t+1

)
LY P,t + (1+ r̂ )SY P,t ,0

}
cOOh,t ≤ (1−τt ) q +max

{
pt

(
1−ξOOh,t

)
LOOh,t−1 + (1+ r̂ )SOOh,t−1,0

}
cOOl ,t ≤ (1−τt ) w +max

{
pt

(
1−ξOOl ,t

)
LOOl ,t−1 + (1+ r̂ )SOOl ,t−1,0

}
τt ≥ 0

Using the no-arbitrage condition as in Proof of Proposition 1, the expectation of a young pes-

simists’ consumption in period t +1, cY P,t+1, as formed at date t , becomes

Et
(
cY P,t+1

)= (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t + (1−τt+1) yY P,t+1

(A129)

and the expectation of the consumption of an old optimist of type s ∈ {h, l } in period t , cOOs,t ,

as formed at (the start of) date t , becomes

Et
(
cOOs,t

)= (1−τt ) yOOs,t + (1+ r )SOOs,t−1 +pt
(
1− (

1− θ̃OOs XG ,t−1
)
µγt

)
LOOs,t−1 (A130)

Then, the maximization problem can be rewritten to

max
τt

E
(
UY P,OOh,OOl

)=ω · (v
(
LY P,t

)+ (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t

)
+ (1−ω) ·φ(

(1−τt ) q + (1+ r )SOOh,t−1 +pt
(
1− (

1− θ̃OOh XG ,t−1
)
µγt

)
LOOh,t−1

)
+ (1−ω) · (1−φ)

(
(1−τt ) w + (1+ r )SOOl ,t−1 +pt

(
1− (

1− θ̃OOl XG ,t−1
)
µγt

)
LOOl ,t−1

)
+ f

(
EY P,OOh,OOl t

(
L̄t+1

))
s.t . τt ≥ 0 (A131)

The FOC for τt is given by

ω

(
−(1+ r )yY P,t + θ̃Y Pµγt+1pt+1LY P,t ·

∂XG ,t

∂τt

)
− (1−ω)

(
φq + (1−φ)w

)
+ ∂ f

(
EY P,OOh,OOl ,t

(
L̄t+1

))
∂EY P,OOh,OOl ,t

(
L̄t+1

) · ∂EY P,OOh,OOl ,t
(
L̄t+1

)
∂τt

= 0 (A132)

where
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EY P,OOh,OOl t
(
L̄t+1

)= (
1−

(
1−

∫ 1

0
θ̃ j XG ,t di

)
µγt+1

)
L̄t (A133)

and

∂EY P,OOh,OOl ,t
(
L̄t+1

)
∂τt

= (
ωθ+ (1−ω)θ̄

)
µγt+1 ·

∂XG ,t

∂τt
(A134)

Then, this becomes

∂XG ,t

∂τt

[
ωθµγt+1pt+1 +

(
ωθ+ (1−ω)θ̄

)
µγt+1 ·

∂ f
(
EY P,OOh,OOl ,t

(
L̄t+1

))
∂EY P,OOh,OOl ,t

(
L̄t+1

) ]
=ω · (1+ r )yY P,t + (1−ω) · (φq + (1−φ)w

)
(A135)

Using that

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
(A136)

The adaptation rate preferred by a coalition of young pessimists and old optimists is given by

τ
Y P,OO∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

µγt+1

[
ωθpt+1 +

(
ωθ+ (1−ω)θ̄

) · ∂ f
(
EY P,OOh,OOl ,t

(
L̄t+1

))
∂EY P,OOh,OOl ,t

(
L̄t+1

) ]
(1+ωr ) [φq + (

1−φ)
w]


2

(A137)

=
(
µγt+1

)2

L̄t
· 1

[φq + (
1−φ)

w]
·


[
ωθpt+1 +

(
ωθ+ (1−ω)θ̄

) · ∂ f
(
EY P,OOh,OOl ,t

(
L̄t+1

))
∂EY P,OOh,OOl ,t

(
L̄t+1

) ]
(1+ωr )


2

(A138)

Consider the coalition of young pessimists, high-income, old optimists and low-income, old

pessimists. This coalition maximizes

max
τt

E
(
U

(
LY P,t ,cOOh,t ,cOPl ,t ,cY P,t+1, L̄t+1

))=ω · (v
(
LY P,t

)+Et
(
cY P,t+1

))
+ (1−ω)φ

(
Et

(
cOOh,t

))+ω(1−φ)
(
Et

(
cOPl ,t

))+ f
(
EY P,OOh,OPl ,t

(
L̄t+1

))
(A139)

s.t . (1−τt ) yY P,t ≤ pt LY P,t +SY P,t

cY P,t+1 ≤ (1−τt+1) yY P,t+1 +max
{

pt+1
(
1−ξY P,t+1

)
LY P,t + (1+ r̂ )SY P,t ,0

}
cOOh,t ≤ (1−τt ) q +max

{
pt

(
1−ξOOh,t

)
LOOh,t−1 + (1+ r̂ )SOOh,t−1,0

}
cOPl ,t ≤ (1−τt ) w +max

{
pt

(
1−ξOPl ,t

)
LOPl ,t−1 + (1+ r̂ )SOPl ,t−1,0

}
τt ≥ 0

Using the no-arbitrage condition as in Proof of Proposition 1, the expectation of a young pes-

simists’ consumption in period t +1, cY P,t+1, as formed at date t , becomes

Et
(
cY P,t+1

)= (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t + (1−τt+1) yY P,t+1

(A140)
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and the expectation of the consumption of an old optimist of type s ∈ {h, l } in period t , cOOs,t ,

as formed at (the start of) date t , becomes

Et
(
cOOs,t

)= (1−τt ) yOOs,t + (1+ r )SOOs,t−1 +pt
(
1− (

1− θ̃OOs XG ,t−1
)
µγt

)
LOOs,t−1 (A141)

Then, the maximization problem can be rewritten to

max
τt

E
(
UY P,OOh,OPl

)=ω · (v
(
LY P,t

)+ (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t

)
+ (1−ω) ·φ(

(1−τt ) q + (1+ r )SOOh,t−1 +pt
(
1− (

1− θ̃OOh XG ,t−1
)
µγt

)
LOOh,t−1

)
+ω · (1−φ)

(
(1−τt ) w + (1+ r )SOPl ,t−1 +pt

(
1− (

1− θ̃OPl XG ,t−1
)
µγt

)
LOPl ,t−1

)
+ f

(
EY P,OOh,OPl ,t

(
L̄t+1

))
s.t . τt ≥ 0 (A142)

The FOC for τt is given by

ω

(
−(1+ r )yY P,t + θ̃Y Pµγt+1pt+1LY P,t ·

∂XG ,t

∂τt

)
− (1−ω)φq −ω(1−φ)w

+ ∂ f
(
EY P,OOh,OPl ,t

(
L̄t+1

))
∂EY P,OOh,OPl ,t

(
L̄t+1

) · ∂EY P,OOh,OPl ,t
(
L̄t+1

)
∂τt

= 0 (A143)

where

EY P,OOh,OPl t
(
L̄t+1

)= (
1−

(
1−

∫ 2(ω−ωφ)+φ

0
θ̃ j XG ,t di

)
µγt+1

)
L̄t (A144)

and

∂EY P,OOh,OPl ,t
(
L̄t+1

)
∂τt

= (
ω(2−φ)θ+ (1−ω)φθ̄

)
µγt+1 ·

∂XG ,t

∂τt
(A145)

Then, this becomes

∂XG ,t

∂τt

[
ωθµγt+1pt+1 +

(
ω(2−φ)θ+ (1−ω)φθ̄

)
µγt+1 ·

∂ f
(
EY P,OOh,OPl ,t

(
L̄t+1

))
∂EY P,OOh,OPl ,t

(
L̄t+1

) ]
(A146)

=ω · (1+ r )yY P,t + (1−ω)φ ·q +ω(1−φ) ·w

Using that

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
(A147)

The adaptation rate preferred by a coalition of young pessimists, high-income, old optimists

and low-income, old pessimists is given by

τ
Y P,OOh,OPl∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

µγt+1

[
ωθpt+1 +

(
ω(2−φ)θ+ (1−ω)φθ̄

) · ∂ f
(
EY P,OOh,OPl ,t

(
L̄t+1

))
∂EY P,OOh,OPl ,t

(
L̄t+1

) ]
ω · (1+ r ) · [φq + (

1−φ)
w]+ (1−ω)φ ·q +ω(1−φ) ·w


2

(A148)

=
(
µγt+1

)2

L̄t
· [φq + (

1−φ)
w] ·


[
ωθpt+1 +

(
ω(2−φ)θ+ (1−ω)φθ̄

) · ∂ f
(
EY P,OOh,OPl ,t

(
L̄t+1

))
∂EY P,OOh,OPl ,t

(
L̄t+1

) ]
ω · (1+ r ) · [φq + (

1−φ)
w]+ (1−ω)φ ·q +ω(1−φ) ·w


2

(A149)
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Finally, consider the coalitionof youngpessimists andold (low- andhigh-income)pessimists.

This coalition maximizes

max
τt

E
(
U

(
LY P,t ,cOPh,t ,cOPl ,t ,cY P,t+1, L̄t+1

))= 1

2
· (v

(
LY P,t

)+Et
(
cY P,t+1

))
+ 1

2
· (φEt

(
cOPh,t

)+ (1−φ)Et
(
cOPl ,t

))+ f
(
EY P,OPh,OPl ,t

(
L̄t+1

))
(A150)

s.t . (1−τt ) yY P,t ≤ pt LY P,t +SY P,t

cY P,t+1 ≤ (1−τt+1) yY P,t+1 +max
{

pt+1
(
1−ξY P,t+1

)
LY P,t + (1+ r̂ )SY P,t ,0

}
cOPh,t ≤ (1−τt ) q +max

{
pt

(
1−ξOPh,t

)
LOPh,t−1 + (1+ r̂ )SOPh,t−1,0

}
cOPl ,t ≤ (1−τt ) w +max

{
pt

(
1−ξOPl ,t

)
LOPl ,t−1 + (1+ r̂ )SOPl ,t−1,0

}
τt ≥ 0

Using the no-arbitrage condition as in Proof of Proposition 1, the expectation of a young pes-

simists’ consumption in period t +1, cY P,t+1, as formed at date t , becomes

Et
(
cY P,t+1

)= (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t + (1−τt+1) yY P,t+1

(A151)

and the expectation of the consumption of an old optimist of type s ∈ {h, l } in period t , cOOs,t ,

as formed at (the start of) date t , becomes

Et
(
cOPs,t

)= (1−τt ) yOPs,t + (1+ r )SOPs,t−1 +pt
(
1− (

1− θ̃OPs XG ,t−1
)
µγt

)
LOPs,t−1 (A152)

Then, the maximization problem can be rewritten to

max
τt

E
(
UY P,OPh,OPl

)= 1

2
· (v

(
LY P,t

)+ (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t

)
+ 1

2
·φ(

(1−τt ) q + (1+ r )SOPh,t−1 +pt
(
1− (

1− θ̃OPh XG ,t−1
)
µγt

)
LOPh,t−1

)
+ 1

2
· (1−φ)

(
(1−τt ) w + (1+ r )SOPl ,t−1 +pt

(
1− (

1− θ̃OPl XG ,t−1
)
µγt

)
LOPl ,t−1

)
+ f

(
EY P,OPh,OPl t

(
L̄t+1

))
s.t . τt ≥ 0 (A153)

The FOC for τt is given by

1

2

(
−(1+ r )yY P,t + θ̃Y Pµγt+1pt+1LY P,t ·

∂XG ,t

∂τt
− (
φq + (1−φ)w

))
+ ∂ f

(
EY P,OPh,OPl ,t

(
L̄t+1

))
∂EY P,OPh,OPl ,t

(
L̄t+1

) · ∂EY P,OPh,OPl ,t
(
L̄t+1

)
∂τt

= 0 (A154)

where

A24



EY P,OPh,OPl t
(
L̄t+1

)= (
1−

(
1−

∫ 1

0
θ̃ j XG ,t di

)
µγt+1

)
L̄t (A155)

and

∂EY P,OPh,OPl ,t
(
L̄t+1

)
∂τt

= θµγt+1 ·
∂XG ,t

∂τt
(A156)

Then, this becomes

∂XG ,t

∂τt

[
θµγt+1 ·

(
1

2
pt+1 +

∂ f
(
EY P,OPh,OPl ,t

(
L̄t+1

))
∂EY P,OPh,OPl ,t

(
L̄t+1

) )]
= 1

2
(1+ r )yY P,t + 1

2

(
φq + (1−φ)w

)
(A157)

Using that

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
(A158)

The adaptation rate preferred by a coalition of young pessimists and old pessimists is given

by

τ
Y P,OP∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

θµγt+1

[
1
2 pt+1 + ∂ f

(
EY P,OPh,OPl ,t

(
L̄t+1

))
∂EY P,OPh,OPl ,t

(
L̄t+1

) ]
(
1+ 1

2 r
)

[φq + (
1−φ)

w]


2

(A159)

=
(
µγt+1

)2

L̄t
· 1

[φq + (
1−φ)

w]
·

θ
[

1
2 pt+1 + ∂ f

(
EY P,OPh,OPl ,t

(
L̄t+1

))
∂EY P,OPh,OPl ,t

(
L̄t+1

) ]
(
1+ 1

2 r
)


2

(A160)

High Economic Inequality We assume that coalitions choose a adaptation rate that max-

imizes their joint utility function. Consider the coalition of young pessimists and the low-

income old. This coalition maximizes

max
τt

E
(
U

(
LY P,t ,cOOl ,t ,cOPl ,t ,cY P,t+1, L̄t+1

))=ω · (v
(
LY P,t

)+Et
(
cY P,t+1

))
+ (1−φ) · ((1−ω)Et

(
cOOl ,t

)+ωEt
(
cOPl ,t

))+ f
(
EY P,OOl ,OPl ,t

(
L̄t+1

))
(A161)

s.t . (1−τt ) yY P,t ≤ pt LY P,t +SY P,t

cY P,t+1 ≤ (1−τt+1) yY P,t+1 +max
{

pt+1
(
1−ξY P,t+1

)
LY P,t + (1+ r̂ )SY P,t ,0

}
cOOl ,t ≤ (1−τt ) w +max

{
pt

(
1−ξOOl ,t

)
LOOl ,t−1 + (1+ r̂ )SOOl ,t−1,0

}
cOPl ,t ≤ (1−τt ) w +max

{
pt

(
1−ξOPl ,t

)
LOPl ,t−1 + (1+ r̂ )SOPl ,t−1,0

}
τt ≥ 0

Using the no-arbitrage condition as in Proof of Proposition 1, the expectation of a young pes-

simists’ consumption in period t +1, cY P,t+1, as formed at date t , becomes

A25



Et
(
cY P,t+1

)= (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t + (1−τt+1) yY P,t+1

(A162)

and the expectation of the consumption of a low-income, old householdwith beliefs j ∈ {O,P }

in period t , cO j l ,t , as formed at (the start of) date t , becomes

Et
(
cO j l ,t

)= (1−τt ) w + (1+ r )SO j l ,t−1 +pt
(
1− (

1− θ̃O j l XG ,t−1
)
µγt

)
LO j l ,t−1 (A163)

Then, the maximization problem can be rewritten to

max
τt

E
(
UY P,OOl ,OPl

)=ω · (v
(
LY P,t

)+ (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t

)
+ (1−φ) · (1−ω)

(
(1−τt ) w + (1+ r )SOOl ,t−1 +pt

(
1− (

1− θ̃OOl XG ,t−1
)
µγt

)
LOOl ,t−1

)
+ω · (1−φ)

(
(1−τt ) w + (1+ r )SOPl ,t−1 +pt

(
1− (

1− θ̃OPl XG ,t−1
)
µγt

)
LOPl ,t−1

)
+ f

(
EY P,OOl ,OPl t

(
L̄t+1

))
s.t . τt ≥ 0 (A164)

The FOC for τt is given by

ω

(
−(1+ r )yY P,t + θ̃Y Pµγt+1pt+1LY P,t ·

∂XG ,t

∂τt

)
− (1−φ) ·w

+ ∂ f
(
EY P,OOl ,OPl ,t

(
L̄t+1

))
∂EY P,OOl ,OPl ,t

(
L̄t+1

) · ∂EY P,OOl ,OPl ,t
(
L̄t+1

)
∂τt

= 0 (A165)

where

EY P,OOl ,OPl t
(
L̄t+1

)= (
1−

(
1−

∫ 1−φ+ω

0
θ̃ j XG ,t di

)
µγt+1

)
L̄t (A166)

and

∂EY P,OOl ,OPl ,t
(
L̄t+1

)
∂τt

= (
ω(2−φ)θ+ (1−ω)(1−φ)θ̄

)
µγt+1 ·

∂XG ,t

∂τt
(A167)

Then, this becomes

∂XG ,t

∂τt

[
ωθµγt+1pt+1 +

(
ω(2−φ)θ+ (1−ω)(1−φ)θ̄

)
µγt+1 ·

∂ f
(
EY P,OOl ,OPl ,t

(
L̄t+1

))
∂EY P,OOl ,OPl ,t

(
L̄t+1

) ]
=ω · (1+ r )yY P,t + (1−φ)w

(A168)

Using that

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
(A169)

The adaptation rate preferred by a coalition of young pessimists and the low-income, old is

given by
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τ
Y P,OL∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

µγt+1

[
ωθpt+1 +

(
ω(2−φ)θ+ (1−ω)(1−φ)θ̄

) · ∂ f
(
EY P,OOl ,OPl ,t

(
L̄t+1

))
∂EY P,OOl ,OPl ,t

(
L̄t+1

) ]
ω (1+ r ) [φq + (

1−φ)
w]+ (

1−φ)
w


2

(A170)

=
(
µγt+1

)2

L̄t
· [φq + (

1−φ)
w] ·


[
ωθpt+1 +

(
ω(2−φ)θ+ (1−ω)(1−φ)θ̄

) · ∂ f
(
EY P,OOl ,OPl ,t

(
L̄t+1

))
∂EY P,OOl ,OPl ,t

(
L̄t+1

) ]
ω (1+ r ) [φq + (

1−φ)
w]+ (

1−φ)
w


2

(A171)

Consider the coalition of young pessimists and the high-income, old. This coalition maxi-

mizes

max
τt

E
(
U

(
LY P,t ,cOOh,t ,cOPh,t ,cY P,t+1, L̄t+1

))=ω · (v
(
LY P,t

)+Et
(
cY P,t+1

))
+φ · ((1−ω)Et

(
cOOh,t

)+ωEt
(
cOPh,t

))+ f
(
EY P,OOh,OPh,t

(
L̄t+1

))
(A172)

s.t . (1−τt ) yY P,t ≤ pt LY P,t +SY P,t

cY P,t+1 ≤ (1−τt+1) yY P,t+1 +max
{

pt+1
(
1−ξY P,t+1

)
LY P,t + (1+ r̂ )SY P,t ,0

}
cOOh,t ≤ (1−τt ) q +max

{
pt

(
1−ξOOh,t

)
LOOh,t−1 + (1+ r̂ )SOOh,t−1,0

}
cOPh,t ≤ (1−τt ) q +max

{
pt

(
1−ξOPh,t

)
LOPh,t−1 + (1+ r̂ )SOPh,t−1,0

}
τt ≥ 0

Using the no-arbitrage condition as in Proof of Proposition 1, the expectation of a young pes-

simists’ consumption in period t +1, cY P,t+1, as formed at date t , becomes

Et
(
cY P,t+1

)= (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t + (1−τt+1) yY P,t+1

(A173)

and the expectation of the consumption of a high-income, old household with beliefs j ∈
{O,P } in period t , cO j h,t , as formed at (the start of) date t , becomes

Et
(
cO j h,t

)= (1−τt ) w + (1+ r )SO j h,t−1 +pt
(
1− (

1− θ̃O j h XG ,t−1
)
µγt

)
LO j h,t−1 (A174)

Then, the maximization problem can be rewritten to

max
τt

E
(
UY P,OOh,OPh

)=ω · (v
(
LY P,t

)+ (1+ r )
(
(1−τt ) yY P,t −pt LY P,t

)+pt+1
(
1− (

1− θ̃Y P XG ,t
)
µγt+1

)
LY P,t

)
+φ · (1−ω)

(
(1−τt ) q + (1+ r )SOOh,t−1 +pt

(
1− (

1− θ̃OOh XG ,t−1
)
µγt

)
LOOh,t−1

)
+ω ·φ(

(1−τt ) q + (1+ r )SOPh,t−1 +pt
(
1− (

1− θ̃OPh XG ,t−1
)
µγt

)
LOPh,t−1

)
+ f

(
EY P,OOh,OPht

(
L̄t+1

))
s.t . τt ≥ 0 (A175)

The FOC for τt is given by
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ω

(
−(1+ r )yY P,t + θ̃Y Pµγt+1pt+1LY P,t ·

∂XG ,t

∂τt

)
−φ ·q

+ ∂ f
(
EY P,OOh,OPh,t

(
L̄t+1

))
∂EY P,OOh,OPh,t

(
L̄t+1

) · ∂EY P,OOh,OPh,t
(
L̄t+1

)
∂τt

= 0 (A176)

where

EY P,OOh,OPht
(
L̄t+1

)= (
1−

(
1−

∫ φ+ω

0
θ̃ j XG ,t di

)
µγt+1

)
L̄t (A177)

and

∂EY P,OOh,OPh,t
(
L̄t+1

)
∂τt

= (
ω(1+φ)θ+ (1−ω)φθ̄

)
µγt+1 ·

∂XG ,t

∂τt
(A178)

Then, this becomes

∂XG ,t

∂τt

[
ωθµγt+1pt+1 +

(
ω(1+φ)θ+ (1−ω)φθ̄

)
µγt+1 ·

∂ f
(
EY P,OOh,OPh,t

(
L̄t+1

))
∂EY P,OOh,OPh,t

(
L̄t+1

) ]
=ω · (1+ r )yY P,t +φq

(A179)

Using that

∂XG ,t

∂τt
=

√
[φq + (

1−φ)
w]

τt L̄t
(A180)

The adaptation rate preferred by a coalition of young pessimists and the low-income, old is

given by

τ
Y P,OL∗
t = 1

L̄t
· [φq + (

1−φ)
w] ·

µγt+1

[
ωθpt+1 +

(
ω(1+φ)θ+ (1−ω)φθ̄

) · ∂ f
(
EY P,OOh,OPh,t

(
L̄t+1

))
∂EY P,OOh,OPh,t

(
L̄t+1

) ]
ω (1+ r ) [φq + (

1−φ)
w]+φq


2

(A181)

=
(
µγt+1

)2

L̄t
· [φq + (

1−φ)
w] ·


[
ωθpt+1 +

(
ω(1+φ)θ+ (1−ω)φθ̄

) · ∂ f
(
EY P,OOh,OPh,t

(
L̄t+1

))
∂EY P,OOh,OPh,t

(
L̄t+1

) ]
ω (1+ r ) [φq + (

1−φ)
w]+φq


2

(A182)
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A1.11 Proof of Proposition 11

Proposition 11. If the number of young households is an infinitesimal amount smaller than

that of old households, pessimists represent a fractionω> 0.5 of all voters, high-income house-

holds represent a fraction φ < 0.5 of all voters, economic inequality is low, Assumption 4 (i)

holds,

and

1

(1+ωr )2
·
(

pt+1 +
(
1+ (1−ω)

ω
· θ̄
θ

)
· ∂ f

(
EY P,OOh,OOl ,t

(
L̄t+1

))
∂EY P,OOh,OOl ,t

(
L̄t+1

) )2

−
(

[φq + (
1−φ)

w]

(1+ωr )φ ·q + (2+ r )ω
(
1−φ) ·w

)2

·
(

pt+1 +
(
(2−φ)+φ · (1−ω)

ω
· θ̄
θ

)
· ∂ f

(
EY P,OOh,OPl ,t

(
L̄t+1

))
∂EY P,OOh,OPl ,t

(
L̄t+1

) )2

< ∆v
(
LY P,t

)+∆ f
(
EP,t

(
L̄t+1

))
(1+ r )

· L̄t

(ωθµγt+1)2

(A183)

the political economy equilibrium is characterized by a coalition of young pessimists and old

optimists. The adaptation rate proposed by this coalition equals

τY P,OOh,OOl∗
t = A ·


[
ωθpt+1 +

(
ωθ+ (1−ω)θ̄

) · ∂ f (EY P,OOh,OOl ,t (L̄t+1))
∂EY P,OOh,OOl ,t (L̄t+1)

]
(1+ωr )


2

. (A184)

If economic inequality is high, Assumption 4 (ii) holds and
[

pt+1 +
(
(2−φ)+ (1−ω)

ω (1−φ) θ̄
θ

)
· ∂ f

(
EY P,OOl ,OPl ,t

(
L̄t+1

))
∂EY P,OOl ,OPl ,t

(
L̄t+1

) ]
ω (1+ r ) [φq + (

1−φ)
w]+ (

1−φ)
w


2

−


[

pt+1 +
(
(2−φ)+ (1−ω)

ω φ θ̄
θ

)
· ∂ f

(
EY P,OOh,OPl ,t

(
L̄t+1

))
∂EY P,OOh,OPl ,t

(
L̄t+1

) ]
(1+ωr )φ ·q + (2+ r )ω

(
1−φ) ·w


2

< ∆v
(
LY P,t

)+∆ f
(
EP,t

(
L̄t+1

))
(1+ r ) · [φq + (

1−φ)
w]

· L̄t

(ωθµγt+1)2
(A185)

the political economy equilibrium is characterized by a coalition of young pessimists and the

low-income old. The adaptation rate proposed by this coalition equals

τY P,OOl ,OPl∗
t = A · [φq + (

1−φ)
w]2 ·


[
ωθpt+1 +

(
ω(2−φ)θ+ (1−ω)(1−φ)θ̄

) · ∂ f (EY P,OOl ,OPl ,t (L̄t+1))
∂EY P,OOl ,OPl ,t (L̄t+1)

]
ω (1+ r ) [φq + (

1−φ)
w]+ (

1−φ)
w


2

.

(A186)

Alternatively, if the implicit condition on the dispersion of beliefs is not satisfied (in either case),

the political economy equilibrium is characterized by a coalition of young pessimists, high-

income, old optimists and low-income, old pessimists. Then, the adaptation rate proposed

equals

τY P,OOh,OPl∗
t = A · [φq + (

1−φ)
w]2 ·


[
ωθpt+1 +

(
ω(2−φ)θ+ (1−ω)φθ̄

) · ∂ f (EY P,OOh,OPl ,t (L̄t+1))
∂EY P,OOh,OPl ,t (L̄t+1)

]
(1+ωr )φ ·q + (2+ r )ω

(
1−φ) ·w


2

.

(A187)
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Low Economic Inequality Young pessimists prefer to form a coalition with high-income,

old optimists and low-income, old optimists rather than high-income, old optimists and low-

income, old pessimists if

Et

(
UY P

(
τY P,OOh,OOl∗

))
> Et

(
UY P

(
τY P,OOh,OPl∗

))
(A188)

That is, if

v
(
LY P,t

(
τY P,OOh,OOl∗))

− (1+ r )
((
τY P,OOh,OOl∗)

yY P,t +pt LY P,t

(
τY P,OOh,OOl∗))

+pt+1

(
1−

(
1− θ̃Y P XG ,t

(
τY P,OOh,OOl∗))

µγt+1

)
·

LY P,t

(
τY P,OOh,OOl∗)

+ f
(
EP,t

(
L̄t+1

(
τY P,OOh,OOl∗)))

> v
(
LY P,t

(
τY P,OOh,OPl∗))

− (1+ r )
((
τY P,OOh,OPl∗)

yY P,t +pt LY P,t

(
τY P,OOh,OPl∗))

+pt+1

(
1−

(
1− θ̃Y P XG ,t

(
τY P,OOh,OPl∗))

µγt+1

)
LY P,t

(
τY P,OOh,OPl∗)

+ f
(
EP,t

(
L̄t+1

(
τY P,OOh,OPl∗)))

(A189)

Using that

v ′ (LY P,t
)= (1+ r )pt −

(
1− (

1− θ̃ j XG ,t
)
µγt+1

)
pt+1

and rearranging terms gives

v
(
LY P,t

(
τY P,OOh,OOl∗))

− v
(
LY P,t

(
τY P,OOh,OPl∗))

+ f
(
EP,t

(
L̄t+1

(
τY P,OOh,OOl∗)))

− f
(
EP,t

(
L̄t+1

(
τY P,OOh,OPl∗)))

> (1+ r )(
τY P,OOh,OOl∗−τY P,OOh,OPl∗)

yY P,t + v ′ (LY P,t

(
τY P,OOh,OOl∗))

·LY P,t

(
τY P,OOh,OOl∗)

− v ′ (LY P,t

(
τY P,OOh,OPl∗))

·LY P,t

(
τY P,OOh,OPl∗)

(A190)

Let v
(
Li ,t

)= ln (Li t ). Then, this becomes

v
(
LY P,t

(
τY P,OOh,OOl∗))

− v
(
LY P,t

(
τY P,OOh,OPl∗))

︸ ︷︷ ︸
(i )>0

+ f
(
EP,t

(
L̄t+1

(
τY P,OOh,OOl∗)))

− f
(
EP,t

(
L̄t+1

(
τY P,OOh,OPl∗)))

︸ ︷︷ ︸
(i i )>0

>

(1+ r )
(
τY P,OOh,OOl∗−τY P,OOh,OPl∗)

︸ ︷︷ ︸
(i i i )>0

yY P,t (A191)

where

(i) τY P,OOh,OOl∗ > τY P,OOh,OPl∗(see Proposition 9) =⇒ LY P,t
(
τY P,OOh,OOl∗)> LY P,t

(
τY P,OOh,OPl∗)

(see Proposition 2).

(ii) τY P,OOh,OOl∗ > τY P,OOh,OPl∗(see Proposition 9) =⇒ X Y P,OOh,OOl∗
G ,t > X Y P,OOh,OPl∗

G ,t .

(iii) τY P,OOh,OOl∗ > τY P,OOh,OPl∗ (see Proposition 9).

Substituting the expressions for τY P,OOh,OOl∗,τY P,OOh,OPl∗ gives
[
ωθpt+1 +

(
ωθ+ (1−ω)θ̄

) · ∂ f
(
EY P,OOh,OOl ,t

(
L̄t+1

))
∂EY P,OOh,OOl ,t

(
L̄t+1

) ]
(1+ωr )


2

− [φq + (
1−φ)

w]2 ·


[
ωθpt+1 +

(
ω(2−φ)θ+ (1−ω)φθ̄

) · ∂ f
(
EY P,OOh,OPl ,t

(
L̄t+1

))
∂EY P,OOh,OPl ,t

(
L̄t+1

) ]
(1+ωr )φ ·q + (2+ r )ω

(
1−φ) ·w


2

< 1

A
·

v
(
LY P,t

(
τY P,OOh,OOl∗))

− v
(
LY P,t

(
τY P,OOh,OPl∗))

+ f
(
EP,t

(
L̄t+1

(
τY P,OOh,OOl∗)))

− f
(
EP,t

(
L̄t+1

(
τY P,OOh,OPl∗)))

(1+ r ) · [φq + (
1−φ)

w]

(A192)
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Define

∆v
(
LY P,t

)= v
(
LY P,t

(
τY P,OOh,OOl∗

))
− v

(
LY P,t

(
τY P,OOh,OPl∗

))
and

∆ f
(
EP,t

(
L̄t+1

))= f
(
EO,t

(
L̄t+1

(
τY P,OOh,OOl∗

)))
− f

(
EO,t

(
L̄t+1

(
τY P,OOh,OPl∗

)))
Then, the condition can be rewritten to

1

(1+ωr )2
·
(

pt+1 +
(
1+ (1−ω)

ω
· θ̄
θ

)
· ∂ f

(
EY P,OOh,OOl ,t

(
L̄t+1

))
∂EY P,OOh,OOl ,t

(
L̄t+1

) )2

−
(

[φq + (
1−φ)

w]

(1+ωr )φ ·q + (2+ r )ω
(
1−φ) ·w

)2

·
(

pt+1 +
(
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which implicitly defines an upper bound on the degree of dispersion in beliefs for which

young pessimists prefer to form a coalition with high-income, old optimists and low-income,

old optimists. When this condition is not satisfied, we have that

Et

(
UY P

(
τY P,OOh,OOl∗

))
< Et

(
UY P

(
τY P,OOh,OPl∗

))
(A194)

in which case a coalition of young pessimists, high-income, old optimists and low-income,

old pessimists prevails.

High Economic Inequality Young pessimists prefer to prefer to form a coalition with low-

income, old optimists and low-income, old pessimists rather thanhigh-income, old optimists

and low-income, old pessimists if

Et

(
UY P

(
τY P,OOl ,OPl∗

))
> Et

(
UY P

(
τY P,OOh,OPl∗

))
(A195)

That is, if

v
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Using that

v ′ (LY P,t
)= (1+ r )pt −

(
1− (

1− θ̃ j XG ,t
)
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)
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and rearranging terms gives
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Let v
(
Li ,t

)= ln (Li t ). Then, this becomes
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where

(i) τY P,OOl ,OPl∗ > τY P,OOh,OPl∗(see Proposition 10) =⇒ LY P,t
(
τY P,OOl ,OPl∗)> LY P,t

(
τY P,OOh,OPl∗)

(see Proposition 2).

(ii) τY P,OOl ,OPl∗ > τY P,OOh,OPl∗(see Proposition 10) =⇒ X Y P,OOl ,OPl∗
G ,t > X Y P,OOh,OPl∗

G ,t .

(iii) τY P,OOl ,OPl∗ > τY P,OOh,OPl∗ (see Proposition 10).

Substituting the expressions for τY P,OOl ,OPl∗,τY P,OOh,OPl∗ gives
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Define
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The condition can be rewritten to
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which implicitly defines an upper bound on the degree of dispersion in beliefs for which

young pessimists prefer to form a coalition with low-income, old optimists and low-income,

old pessimists. If this condition is not satisfied, we have that

Et

(
UY P

(
τY P,OOl ,OPl∗

))
< Et

(
UY P

(
τY P,OOh,OPl∗

))
(A201)

in which case a coalition of young pessimists, high-income, old optimists, and low-income,

old pessimists prevails.
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A2 Additional Simulations: Constant Climate Risk

The key variable in our analysis is the housing stock, L̄t , as its decline changes the utility of

households either directly or indirectly by altering prices. This affects the adaptation rates

proposed by different households - indicating that the decline in L̄t crucially shapes our re-

sults. While a rise in climate risk increases the rate atwhich thehousing stock falls, thehousing

stock also declines over time if climate risk were to be constant. Hence, to validate the robust-

ness of our results, we conduct model simulations in which we keep the level of climate risk

(i.e. γ) constant over time. In this exercise, we compute the mean level of γ under each RCP

trajectory andmaintain γ at this mean level for all time periods.

Year RCP 2.6 RCP 4.5 RCP 6.0 RCP 8.5

∀ t 0.04 0.05 0.05 0.07

Table 4: The mean level of climate risk, γ, under the different RCP trajectories.

A2.1 The Evolution of the Housing Stock and House Prices

Figure 10: The evolution of the housing stock and - prices.

Key: The steady-state of the supply of inhabitable houses (left panel) and of house prices (normalized, right panel)

in the absence of climate change and deviations under the different RCP trajectories.
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A2.2 Evolution of the Political Equilibrium

Figure 11: The evolution of the political equilibrium.

Key: Joint evolution of the upper (Proposition 6) and lower (Assumption 3) bounds on the dispersion in beliefs for

which a coalition of young pessimists and old optimists prevails (pink-shaded area). When the dispersion in

beliefs is below the lower bound (blue-shaded area), a coalition of the old prevails, while a coalition of the

pessimists prevails when the dispersion in beliefs is above the upper bound (yellow-shaded area). The panels show

the evolution of the bounds over time and under the different RCP trajectories. The left panel shows the evolution

of the bounds under RCP 4.5, while the right panel shows the evolution of the bounds under RCP 8.5.

A2.3 Adaptation Rates Proposed by Prevailing Coalitions and Political

Tipping

Using the insights of Figure 3, we pick a value for Θ such that the political equilibrium tips

from a coalition of pessimists to a coalition of young pessimists and old optimists. We choose

Θ= 1.775 and set the values for θ̄,θ accordingly. In particular, we let θ̄ = 0.85 and set θ = 0.48.

Figure 12: The adaptation rate proposed by different coalitions.

Key: The adaptation rate proposed by a coalition of pessimists (left panel) and a coalition of young pessimists and

old optimists (right panel), under the different RCP trajectories.
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Figure 13: The tipping of the prevailing adaptation rate.

Key: The prevailing adaptation rate in the economy over time over time when the political equilibrium tips around

2070, under RCP 4.5 (left panel) and RCP 8.5 (panel right).

A2.4 Adaptation Gap

Figure 14: The decomposition of the adaptation gap.

Key: Evolution of the adaptation gap under the second-best policy choice (red-shaded area) and first-best policy

choice (red- and purple-shared area) over time when the dispersion in beliefs about the efficacy of public

intervention is characterized by Θ= 1.775, θ̄ = 0.85,θ = 0.48, under RCP 4.5 (left panel) and RCP 8.5 (right panel).
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A3 Additional Simulations: Comparative Statics

We run additional model simulations in which we change the value of several parameters.

This comparative-statics exercise aims to test our simulation results against our analytical

predictions. Specifically, we conduct simulations with i) a more concentrated income distri-

bution and with ii) a higher fraction of pessimists.

A3.1 More concentrated Income Distribution

To examine the impact of amore concentrated income distribution, we reduce the fraction of

high-income workers, φ, from 0.2 (baseline) to 0.1.

Comparative Statics Baseline

φ 0.1 0.1

Table 5: The fraction of high-income workers.

Based on our analytical insights, a more concentrated income distribution increases adapta-

tion rate preferred by both young and old households, as well as the adaptation rate proposed

by each coalition. Since the fraction of high-income workers affects the adaptation rates of

each coalition in a similar manner (specifically, in the expression of the optimal adaptation

rate of each coalition,φ only appears in the common term, A), the decline inφ does not influ-

ence the threshold at which a particular coalition prevails, nor does it affect the time at which

the political equilibrium tips. Amore concentrated incomedistribution also increases the (FB

and SB) optimal adaptation rate. Hence, - as both the socially optimal adaptation rate and the

adaptation rate proposed by the prevailing coalition becomes larger - the adaptation gap is

shifted upward. Finally, prices remain unaffected, as the evolution of the housing stock.
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A3.1.1 Evolution of the Political Equilibrium

Figure 15: The evolution of the political equilibrium (i).

Key: Evolution of the threshold above which the old optimists prefer to form a coalition with young pessimists

(Assumption 3) under the different RCP trajectories in the simulation with a more concentrated income

distribution (left panel) and in the baseline model (right panel). The pink-shaded area highlights the values of Θ

for which the condition is satisfied. The blue-shaded area highlights the values of Θ for which the condition is not

satisfied, in which case a coalition of the old prevails.

Figure 16: The evolution of the political equilibrium (ii).

Key: Evolution of the threshold below which the young pessimists prefer to form a coalition with old

optimists(Proposition 6) under the different RCP trajectories in the simulation with a more concentrated income

distribution (left panel) and in the baseline model (right panel). The pink-shaded area highlights the values of Θ

for which the condition is satisfied. The yellow-shaded area highlights the values of Θ for which the condition is

not satisfied, in which case a coalition of between pessimists prevails.
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A3.1.2 Adaptation Rates Proposed by Different Coalitions

Since a more concentrated income distribution does not influence the threshold at which a

particular coalition prevails, we follow our specification of Θ in our baseline model and set

Θ= 1.775, θ̄ = 0.85,θ = 0.48. Consequently, the political equilibrium tips around 2070 again.

Figure 17: Adaptation Rate Proposed by the Coalition of Pessimists.

Key: The adaptation rate proposed by a coalition of pessimists under the different RCP trajectories in the

simulation with a more concentrated income distribution (left panel) and in the baseline model (right panel).

Figure 18: The adaptation rate proposed by the coalition of young pessimists and old

optimists.

Key: The adaptation rate proposed by a coalition of young pessimists and old optimists under the different RCP

trajectories in the simulation with a more concentrated income distribution (left panel) and in the baseline model

(right panel).
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A3.1.3 Adaptation Gap

Figure 19: The decomposition of the adaptation gap.

Key: Evolution of the adaptation gap under the second-best policy choice (red-shaded area) and first-best policy

choice (purple-shaded area) over time in the simulation with a more concentrated income distribution (left

panels) and in the baseline model (right panels). The upper panels plot the adaptation gap under RCP 4.5, and

the lower panels plot the adaptation gap under RCP 8.5.
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A3.2 Higher Fraction of Pessimists

To examine the impact of a higher fraction of pessimists, ω, we increase the fraction of pes-

simists from 0.51 (baseline) to 0.67.

Comparative Statics Baseline

ω 0.67 0.51

Table 6: The fraction of pessimists.

The increase in the fraction of pessimists reduces the adaptation rate proposed by a coalition

of old optimists and pessimists directly, but not the adaptation rate proposed by a coalition

of young and old pessimists.23 Consequently, forming a coalitionwith old optimists becomes

more attractive for young pessimists, as they receive more weight in the determination of the

coalition adaptation rate. As a result, this coalition becomes sustainable for larger values of

Θ. While the first-best optimal adaptation rate remains unaffected by an increase in the frac-

tion of pessimists, it reduces the second-best optimal adaptation rate. Consequently, a higher

fraction of pessimists reduces the adaptation gap under the second-best policy choice. Fur-

thermore, a higher fraction of pessimists does not affect prices 24, nor the evolution of the

housing stock.

23An increase in the fraction of pessimists also reduces the adaptation rate preferred by a coalition of old opti-

mists and pessimists.
24Recall: the simulations are conducted for an initial state where XG ,t = 0
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A3.2.1 Evolution of the Political Equilibrium

Figure 20: The evolution of the political equilibrium.

Key: Joint evolution of the upper (Proposition 6) and lower (Assumption 3) bounds on the dispersion in beliefs for

which a coalition of young pessimists and old optimists prevails (pink-shaded area). When the dispersion in

beliefs is below the lower bound (blue-shaded area), a coalition of the old prevails, while a coalition of the

pessimists prevails when the dispersion in beliefs is above the upper bound (yellow-shaded area). The panels show

the evolution of the bounds over time, in the simulation with a higher fraction of pessimists (left panels) and in the

baseline model (right panels). The upper panels plot the adaptation gap under RCP 4.5, and the lower panels plot

the adaptation gap under RCP 8.5.

A3.2.2 Adaptation Rates Proposed by Different Coalitions

An increase in the fraction of pessimists influences the threshold forwhich a specific coalition

prevails. We use the insights of Figure 20 to determine the value of the degree of dispersion

in beliefs (Θ) for which there will be a tipping of the political equilibrium. In particular, we

choose Θ= 2.05 and θ̄ = 0.85. Accordingly, we set θ = 0.415. In this case, the political equilib-

rium tips around 2080.
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Figure 21: Adaptation Rate Proposed by the Coalition of Pessimists.

Key: The adaptation rate proposed by a coalition of pessimists under the different RCP trajectories in the

simulation with a higher fraction of pessimists (left panel) and in the baseline model (right panel).

Figure 22: The adaptation rate proposed by the coalition of young pessimists and old

optimists.

Key: The adaptation rate proposed by a coalition of young pessimists and old optimists under the different RCP

trajectories in the simulation with a higher fraction of pessimists (left panel) and in the baseline model (right

panel).
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Figure 23: The tipping of the prevailing adaptation rate.

Key: The prevailing adaptation rate in the economy over time when the political equilibrium tips around 2080 in

the simulation with a higher fraction of pessimists (left panels) and in the baseline model (right panels). The

upper panels plot the adaptation gap under RCP 4.5, and the lower panels plot the adaptation gap under RCP 8.5.
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A3.2.3 Adaptation Gap

Figure 24: The decomposition of the adaptation gap.

Key: Evolution of the adaptation gap under the second-best policy choice (red-shaded area) and first-best policy

choice (purple-shaded area) over time in the simulation with a higher fraction of pessimists (left panels) and in

the baseline model (right panels). The upper panels plot the adaptation gap under RCP 4.5, and the lower panels

plot the adaptation gap under RCP 8.5.
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A4 Additional Simulations: Extended Model

Figure 25: The evolution of the inequality multiplier in the extended model and the fitted

S-curve.

Figure 26: Evolution of Assumption 4 in the extended model under the different RCP

trajectories.
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