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“Les routes de l’enfer sont pavées de bonnes intentions.”

“The road to hell is paved with good intentions.”

4

“El camino al infierno estd empedrado de buenas intenciones.’

NS RE w B

(a small kindness, a great nuisance)

LRI

(good intentions causing bad outcomes)

» In dynamic games and complex dynamic systems, locally fair decisions may alter
agents’ incentives, expectations, and future strategies.

» Through strategic feedback, a short-run improvement can push the system toward
a less equitable long-run equilibrium.

» The issue is not bad intentions, but good intentions filtered through a dynamic
game.
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More precise climate risk information can weaken pooling and solidarity

More and better
prevention
/ﬂ\ Low risks become

more attractive Portfolio sorting

Finer geographic j j and

risk information Y erosion of implicit

High risks become cross-subsidies
. more expensive / less quoted
More granular
pricing / underwriting

> what happens in insurance markets when insurers have different

pricing granularities , see [Barry and Charpentier (2020), Charpentier (2026)]
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More precise climate risk information can weaken pooling and solidarity

» Commune of Montmorillon, fire, RGA (subsidence) and flood.

» Source https://www.georisques.gouv.fr/cartes-interactives/ (opensource)
» The end of the “ignorance veil"? [Charpentier and Barry (2026)]
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Where does this paper sit in the literature?

Territorial / spatial Risk classification & Climate insurability
pricing pooling Climate risk raises
Geographic rating trades Risk classification changes  questions of protection

off finer risk differentiation  cross-subsidies and the gaps, public—private design,
against statistical stability.  allocation of risks; affordability and effective
[Boskov and Verrall (1994), personalization raises availability.

Taylor (2001), broader solidarity questions. [Charpentier (2008),

GschléBl and Czado (2007), [Crocker and Snow (1986), Kunreuther (2015), Kousky (2019),
Xie (2019), Xie and Gan (2023)] Barry and Charpentier (2020)] EIOPA (2023)]

» Here, pricing granularity is not only an actuarial refinement; when granularity is
asymmetric across insurers, it becomes a market-structure mechanism
affecting portfolios, cross-subsidies and effective availability.

» French policy motivation: [Langreney et al. (2024), CCR (2024)].
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France, as “solidarity-oriented catastrophe regime”

> “nat cat” coverage is attached to qualifying [ Household }
property-damage contracts. l
» The regulated “nat cat” loading on property ‘ ’ h"'lzu,se ‘
. ousenold Insurance
contracts is flat 20% for all contracts. \
» Corresponds to formal (relative) solidarity ree—
ompetitive
» Public reinsurance through CCR, backed by h‘:;f‘ceiigd

the State, supports national pooling. ﬁ

> Yet the base premium and underwriting

decision remain competitive .

“nat cat”
premium

[Code des Assurances (2024), CCR (2025),
Langreney et al. (2024)]
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France, as “solidarity-oriented catastrophe regime”

» Nowadays, household premiums contain [ Household }
multiple guarantees (and multiple models). l

Household insurance

(fire, water damage, theft, storm,
liability, etc) / \

> Dedicated “nat cat” pricing Competitive Competitive

» Classical household pricing ‘ House ‘

. . “nat cat” household
(flood, drought-induced subsidence, pricing pricing

earthquake, landslide, etc.) N\ “

based on specific risk maps .
[GeoRisques (2025a), GeoRisques (2025b)] 20%

> Hard to claim that it is still solidarity based.

> Still a compulsory coverage in household
insurance policies.
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Quote evidence: pooling, fine pricing and localized non-quoting coexist

Hazard Insurer Quotes low  Quotes high  Premium low Premium high
Hazard Insurer risk area risk area risk area risk area
RGA A 5/5 5/5 115 115
Beaumont B 5/5 5/5 400 400

C 5/5 5/5 409 511

D 5/5 1/5 202 1871
Flood A 5/5 5/5 110 110
Guipry-Messac B 5/5 5/5 313 313

C 5/5 5/5 288 444

D 5/5 0/5 164 -

Single accepted high-exposure RGA quote. Source [Dalbarade et al. (2026)].

Coarse pooling
A, B: no specific
within-commune

differentiation

Fine pricing
C: +25% for RGA;
+54% for flood.

Non-quoting
D: quote rate collapses in
exposed clusters.
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Model: three insurers, three pricing granularities

Artificial market

commune

m=1,.

(i,
insurer

Benchmark: M = 20 communes and
R = 3 risk classes.

low

med.

high B

communes m=1,...,n

) freakonometrics

ie{AB,C},

r|sk level | re{L,M, H} B:

Feasible price sets

A Pamr = PA national pooling,

PB,m;r = PB,m COmMmMune pricing,

C: PC,m,r

The model insurers A—C are pricing
architectures; they are not empirical
counterparts of insurers A-D in the quote
audit.
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Insurers differ only by pricing granularity

One underlying cost Feasible pricing architectures at time t
» All insurers face the same (individual)
segment-level expected technical cost A: PAm,rt = PAt

_ ] one national price
Cm,r = benchmark technical cost.

B: PB,m,r,t = PB,m,t

and Cm7,(77,’y) = 77<E’" + V(Emvf - Em)) one price per commune

> 7). aggregate catastrophe-cost stress. C: PC,m,r.t
» ~: within-commune risk gradient. one price per commune X risk class

» Dynamics come from pricing and
portfolio reallocation, not from a
time-varying hazard process.

All insurers face the same costs; finer granularity means a |§{%§" feasible price set.
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Price, availability, target share, actual share

See [Dutang et al. (2013)]

Household choice in segment (m, r) with risk heterogeneity

Define the utility / attractivity score o
Portfolio inertia

Ui,m,r,t = Vi — /B © Pi,m,r,t
Si,m,r,t+1 = (1 - )\)Si,m,r,t + >\0'i,m,r,t+1

Use a logit demand [Handel et al. (2015)]

[ o target share }

eUi,m,r,t it where households would choose
Oim,r,t = U
] jm,r.t d; A
ZJEIe Dol Jym,r,t Y
> Pimrt: premium. s: actual share
where the portfolio actually is

» dimre €{0,1}: quote availability.
» v;: brand / service attractiveness. » X € (0,1]: speed of reallocation.

» 3> 0: household price sensitivity. > Small A: strong renewal inertia.
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From prices to tomorrow's portfolio: the dynamic game

Expected one-period technical profit

profit _premium — cost (i.e. “margin”)
l !
ni,t = Z Nm,r © Siim,r,t (pi,m,r,t - Cm,r) .

market share / probability]

Constrained best response

P € arg max {Mi.e1(pr, P(B) }-

» P;. feasible prices implied by granularity and
policy constraints.

» A candidate price affects both margin p — ¢ and

the next-period portfolio.

prices p: j<—

[ logit target shares o j

!

portfolio update s;11

[ technical profit j—

State and numerical equilibrium

Zy = (ptast)a Zi41 = T(zt)v

75 =T(z"), llzer1 — ze| < tol.
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Which market share is being stabilized?

National presence Commune presence
S >m,e N, Sim,r.t - > Nenr = Simir.t
it = . mt= T~
Zm,r Nm,r Zr Nmyf
Si,t+1 Z (1 - 5)5,’71- Si,m,t+1 Z (1 - g)S"’”Lt
Aggregate presence Local availability

can miss local or risk sorting ~ €an miss within-commune risk

mix

Risk-class presence
Si rit =
" Zm va"

Sirte1 > (1 —€)Sir

Risk-pool stability
can miss geographic
reshuffling

Same ¢, different object being protected.
These are stabilization rules — not financing rules.

Policy motivation for exposure-sensitive monitoring [Langreney et al. (2024), CCR (2024)].
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How to read the result figures

Who carries risk class r?  What is in the portfolio of What is the technical

insurer j? consequence?
Si,r,t
Qire LR;
S . Zm Nm,rsi,m,r,t hrt
ir,t — . .
Zm Nm,f Qirr= Zm NmJS’,mJ»t Zm Nm,rsi,m,r,tcm,r

'LR t — .
Zr’ Zm Nm,l"sﬂma”/,f o Zm Nm,rsi,m,r,tpi,m,r,t
Market share within a

risk class Portfolio composition Expected loss ratio

) freakonometrics  freakonometrics.hypotheses.org— Arthur Charpentier, Conference Climate & Insurance, CCI'26 13 /17


https://freakonometrics.github.io/
https://freakonometrics.hypotheses.org/

Result 1: granularity translates cost heterogeneity into price separation

Relative premium paths by insurer and scenario

[l
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:
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"

A s s me s e w o e wm me s e

2 s0 s
Time (periods)

Price index (base 1 = ini

— Lowrisk (r=1) — Moderaterisk (r=2) — Highrisk (r=3)

A: one national price.  B: commune pricing gives partial separation.  C: commune
x risk pricing produces the sharpest low/high differentiation. Constraints mainly slow
convergence.
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Result 2: the granular insurer attracts low risks and sheds high risks

Market shares by risk class and scenario

Unconstrained National constraint ‘Commune-level constraint Risk-class constraint

o
o
0

N2 3664909 OANTUBE6GALOS O BTN
Tlmelneﬂnds)

NN

g

“

Market share
g
(=1

g

In the unconstrained case, C gains low-risk households and loses high-risk households. A
national market-share constraint can preserve aggregate presence while still allowing this
risk-class sorting.
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Result 3: residual adverse selection appears in less granular portfolios

Loss ratios by risk class and scenario

.....................................................

(=945 Mo

(z:=.) o1t oresopon

(6= Yot uBIH

Loss ratio (S/P)
: i

* Time lpenoss)
Expected loss ratios: the main tension is in the high-risk class. C improves its high-risk
balance quickly; less granular insurers remain more exposed to the residual high-risk
pool.
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Wrap-up

» Granularity is not neutral. Finer risk information changes competitive
incentives, not only pricing accuracy.

> Heterogeneous strategies coexist. Coarse pooling, fine pricing, and localized
non-quoting appear in the quote audit.

> Pooling becomes endogenous. Less granular insurers inherit a riskier portfolio
and residual adverse selection.

> Aggregate presence can be misleading. National market shares may hide
local or risk-class withdrawal.

> Stabilization is not financing. Constraints slow reallocation, but do not
remove the underlying cost differential.

The policy question is not whether risk should be measured precisely,
but how precision can coexist with pooling and effective availability.
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