école
normale
supérieure
paris—saclay

Determinants of smartwatch data sharing with
insurers: an international analysis

Anthony Vuillaume, Denis Charles

1st year CIFRE PhD student
Centre d’économie de 'ENS Paris-Saclay (CEPS)
Société Commerciale de Réassurance (SCOR)

supervised by Frangois Pannequin (CEPS) & Anne Corcos (UPJV)

r

The Art & Science of Risk




école

e General Context SCOR

paris—saclay The Art & Science of Risk

® The global market for wearable technologies is rising from USD 37.10 billion in 2020 and expected to
reach USD 104.39 billion by 2027 (Basha et al. 2022).

® These devices provide metrics such as heart rate, daily steps, sleep duration and quality, and stress
indicators, offering individuals precise information about their own health (King & Sarrafzadeh 2012).

® These new data sources could help refine risk assessment and offer premiums that more accurately
reflect the insured’s true level of risk.

® They may also facilitate personalized prevention programs and reduce moral hazard during the contract
period through continuous monitoring (Eling & Kraft 2020).



école

e General Context SCOR

paris—-saclay The Art & Science of Risk

® Sharing data cannot be mandatory, so individuals must agree to it and expect something in return

® Privacy concerns might be a major barrier, as individuals attach significant value to their personal data
(Acquisti et al. 2016).

® Research shows that information sharing reduces willingness to pay for a product ( Biener et al. 2020).
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® What are the factors that encourage or discourage individuals from sharing the data generated by their
smartwatch with their insurer?

® What are the differences at the global and local levels by country ?
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® Data from SCOR Digital Solutions’ Global Consumer Study 2023-2024.
® Survey aims to provide insights into consumer attitudes and behaviors concerning insurance on a global
scale.

® 112,000 individuals aged 18—42 from 22 countries worldwide (500-1000 individuals per country country
depending on country size).

® Provides key insights about health habits, technology adoption, and behaviour toward insurers.
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Bearing in mind that insurers will require certain information to assess risk
and grant insurance cover, how comfortable are you in sharing
the following categories of data with an insurer?
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1. Very uncomfortable 2. Uncomfortable 3. Comfortable 4. Very comfortable
Consent for sharing data

The variable is recoded as a dummy equal to one if the respondent is comfortable sharing wearable data and
zero otherwise.
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to share data in 22 countries
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‘Source: GCS2024

Figure: Willingness to share wearables data in 22 countries
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Cultural Group Description

Anglophone Countries Ireland, United Kingdom

Other Central and Northern Germany, Sweden
European Countries

Chinese-Speaking Regions China, Hong Kong, Singapore, Taiwan
English-Speaking Western Australia, Canada, United States of America
Countries

Individual Countries India, South Africa

Latin American Countries Chile, Mexico

Muslim-Majority Asian Coun- Indonesia, Malaysia

tries
Other East Asian Countries Japan, South Korea
Southern European Countries France, Italy, Spain

Cultural attitudes towards privacy, technology adoption and market specificities influence individuals’ consent
to share behavioural data
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Higher trust in insurers positively affects the willingness to share data.

® (Guiso, 2021) shows that it increases insurance purchases.

Insurers are generally seen as trustworthy in times of need
and are transparent with the benefits given in exchange for your money
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More knowledge about life and health insurance tends to increase the willingness to share data.

® (Bongini et al. 2023) shows that it increases insurance purchases

How much do you think you know about the following?
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Current users of wearables tend to share more of their health data.

Do you use any of the following regularly (e.g. 2-3 times per week)?
~ A wearable device e.g. a Fitbit, Garmin, or Apple Watch
5000
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1. No, I'm not interested 2. No, but | used to 3. No, but I'm interested 4. Yes
Wearable usage
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Individuals with healthier behaviour tend to share more of their health data (Grundstrom et al., 2020)

How often do you exercise for more than 20 minutes?
40.4%
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Physical Activity Group
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Individuals with lower risk aversion are more likely to consent to data sharing (Chen et al. 2025)

In general, would you describe yourself as someone who
takes risks, or is more cautious?
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ni = 50 + ,31 XDemographics,i + /BQXCuIturaI,i + ﬁsxlnsurance_L&H,i

+ 164xlnsurance.Kn0wIedge,i + ﬁsXWearabIe.Use,i + /BsteaIth,i + :67XTrust,/' + ﬁsxRisk.Aversion,i + &
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Table 8: Logistic Regression Models by Subgroups: Gender and Wearable Use

term Full Sample Men Women Wearable Users  Non-Wearable Users
{Intercept) 0.139 (0.125) 0.246 (1.187) 0143 (0.168) L2167 (0.265) 0030 (0.145)

Age classes (Ref: 18-24)

age_classes? 0024 (0056) D002 (0.081) 0056 (0.080) 0062 (0.106) 0064 (11.066)

age clamesls - 42 SLISOTY (0060)  D244%% (D0SK) 0138 (0081) 048 (D114) 0191 (0.071)
Gender (Ref: Female)

GenderMale 0091 (0.043) 0.060 (0.081) 0.111* (0.051)

Education (Ref: 1. Iligh school)
Education2. Student

Edueation3. Undergraduate
Educationd. Post-graduate
Fdueation5. Professional qualification
Edueation6. Prefer not to say

Have Children (Ref: Noj
HaveChildren Yes

Cultural (Ref: Chinese-Speaking Regians)

Mnuslim-Majority Asinn Conntricss
[Other Central and Northern Enropean Countries
[Other East. Asian Countrics

CulturalSouth Africa

CultaralSouthern Enropean Countrics

N

AIC

030 (0.073)
0074 (1.066)
1088 (1.082)
0.016 (0.081)
033577 (0.110)

0257777 (1L049)

0027 (0.093)

HLIS0* (0.074)
0244% (0.111)
1065 (0.092)
0:219% (0.100)

LTI (L.088)
LMY (L08T)
044777 (1L135)
LA™ (L.079)
1256

LM51LT

0082 (0.104)
000 (0.094)
0200 (0.114)
0.085 (D.116)
0305 (0.159)

0109 (0.10)
<1156 (1.093)
-LO8T (1.118)
0072 (0.112)
AN (00.152)
0260977 (0070) 0242717 (0L06Y)
0.112 (0.134)
0193 (0.107)

0061 (0.129)
0194 (0.104)

008% (WI61) 0098 (0.151)
0002 (0.131) 0117 (0.129)
0241 (0.144) 0207 (1.138)

AGALTTT (0.126)
247" (0.125)
0.372" (0.188)
AE517TT (0.111)
G273

0BT (0.124)
0307 (0.122)
0519 (0.195)
HLAGS™ (1.112)
G290

017 (0.151)
1047 (D.133)
0007 (.151)
0.011 (0.151)
1381 (0.248)

028177 (0.090)

316 (0.16:3)
0227 (0.139)
0.412¢ (0.191)
H1502** (0.178)
0:214 (0.207)
LOTL*™T (D.168)
HLETITTT (0177)
0,185 (0.286)
6237 (0144)
4808

4145.10

02 (0.053)
-1L0BY (1L.076)
0142 (11.100)
0081 (0.096)
17 (0.122)

0230777 (1L058)

0214 {11114)
0143 (0.089)
U6 {0.140)
0.095 {0.108)
0230 (0.114)
H0A80TTY (0.103)
0132 (1.100)
054877 (0L153)
04T (0.095)

43910

Note: Standard errors are in parentheses. Significance levels: * p = 0.05, ™ p

< 001, T < 0001
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Table 8: Logistic Regression Models by Subgroups: Gender and Wearable Use

Men

Women

Wearable Uscers

Non-Wearable Users

term Full Sample

LH Insurence (Ref: No)

LH_ InsuranceYes 0.100 (0.055)
Knowledge LH (Ref: 1. No k leddge)

Knowledger, H2. Someknowledge 0.230° (0.089)
Knowledge  LH3. Good knowledge 05455 (0.004)

Knowlalge LHA. Very good knowledge  LOBA*** (0.106)
Wearable use (Ref: 1.
No, but. T us 0.010 (0.080)

<3, No, bul Pm interested 042757 (0.055)

Wearable_used. Yes 0.7725%* (0.057)
Healthy BehaviorCount 0.0925%% (0.021)
Insurers Trustworthy (Ref: Agree)

InsurersTrustwort hydisagroe -D.97THE (0.073)
InsurersTrustworthyNeutral SDLABTEE (0.049)
Risk Aversion (Ref- 1. Risk-averse)

Risk_ Aversion2. Neutral 0.026 (0.053)
Risk_ Aversion3. Risk-Laker 01835 (0.068)
N 12563

AlC 51.73

0.019 (0.082)

046257 (01.138)
067077 (01.143)
LI20%+* (0.158)

-0.212 (0.120)
03245 (0.079)
0.7125%* (0.084)
0.051 (0.035)

~LOTE*** (0.106)
-0.560%** (0.072)

-0.008 (0.076)

0.177* (0.081)
6273
6554.76

0.166% (0.076)

0.052 (0.117)
0AB6FTF (0.125)
0.026F4F (0.147)

0.191 {0.103)

0525 (0.078)
0.828%+ (0.079)
0133 (0.033)

-0.906*%* (0.101)
-0.A3IFEE (0.067)

0.054 {0.073)
0.185% (0.085)
6200

6921.10

0.034 (0.120)

0.013 {0.197)
0.389 (0.203)
0.BEZF*T (0.215)

01445 (0.046)

-LOSEYHE (0.133)
L5 (0.096)

0,054 (0.103)

0.031 (0.103)
4509
4145.10

0.129% (0.063)

02087 (0.100)
0505757 (0.107)
0.962%%% (0.126)

0.019 (0.080)
0.AB1¥** (0.056)

0.043% (0.021)

-0.954%%% (0.088)
04485 (0.067)

0.071 (1L.061)
0.260%** (0.071)

TTH4
9300.10

Note: Standard errors are in parentheses. Signilicance leve

o 006, %% p < 001, 7 p < 0001

SCOR

The Art & Science of Risk
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Table 7: Regression Models by Cultural Group

Other East Asian

‘ Anglophone _ Chinese-Speaking _English-Speaking Latin American _ Musliz-Majority Oter Central and . Southern European
All Coyntries Countries Regions Western Countrics India Countries Asian Countries  Northern European Countries  Countries South Afriea Countries
(lntercept) 2 (0118) 0062 (0309) 0243 (0350)  0.042 (0.260) D260 (L137) 0225 0443) | LATI" (051) 0784 (0373) 020 0331 1156 (0s51) 0738 (0349)
ageclasses2s - 3 0.063(0.056) 0090 (0.190) 0167 (0.141) 0209 0137)  0.500 (0279) 0158 (0190)  -0480° (0.237)  0.196 (0.179) 0383 (0180) 0475 (032) 0174 (0.158)
ageclassesds — 42 02187 (0.059) 0120 (0206) 049 (0150)  0372* (0145) 05240 (0345) 0254 (0217) 0126 (0273  -0.048 (0.189) 0.005 (0195 0208 (0.379)  0.169 (0.162)
GenderMale 0000% (0043) 0105 (0.149) 0029 (0.105)  0.064 (0.110) 0311 (0211) 0220045 0071 (01S1)  0.191 (0.143) 023 0100 0271)  -0.021 (0.117)
Education?. Student 0.002(0072) 0256 (0231) 0204 (0227) 0031 (0.177) 0265 (0595) 01010238 0113 (0280)  -0.364 (0:201) 0357 (0230) 0082 (0.412) 0214 (0.194)
Education3. Undergraduate 0010 (0064) 0389 (0211)  0140(0183) 0227 (0159)  -LLO(0361) 0.392(0.25) 0328 (0256) 0.8 (0.208) 0239 (0193) 0236 (0433) 0021 (0.159)
Educationd. Post-graduate 0016(0080) 0128 0239) 0051 (0230) 0095 (0.191) 0798 (0580) 0158 (0322) 0281 (0.33) 0274 (0341) 0397 (0362) 0090 (0516) 0018 (0.194)
Biwctions. Profeionl qulifcadon DD (007 002 0265 018 021 012 (0189 Ao 05m) 0100 02 0a1)) bim P Do 0a ooy sy 017 (0
onG. Preler not to say Lumoin o) GOBOIN  A4rom) o Gew GomOED b 008 s o 0405 0315 09% (0.557)  0.087 (0.292)
BaveChidtos 0303 (0.045)  0081(0.163) 04537 (0124) 03817 (0.118) 0011 (027)  0.048 (0.1 0040 (0212)  0.278 (0.153) 0113 (0164 0685 (005)  0.119 (0.127)
LHmsuranceYes 009 (0.054) 0043 (0.165)  -0.028(0190) 0139 (0.127) 0326 (0384)  0.011 (0. ml) 0312 (0231)  0.253 (0.168) 0019 (0189)  0072(0309) 0234 (0.139)
Kuowledge, H2. Someknouledge 02617 (0088)  0.39 (0245) 0320 (0278) 0134 (0.157) 1531 (0971) 038 (0.967)  L200* (0587)  0.132 (0:261) 0385 (0240) 0055 (070) 0.9 (0.252)
Knowledge, H3. Goodknouledge 03EOWY) 0305 (027)  04m(0I) OGO | 1ISTOY 0GB Ll 0sm) 0T (0270) 0357 (0266) 0372 (0.786) 08524 (0.255)
Kuowledge, HA.Verygoodinowledge  1110°** (0.105) 0502 (0:337) 25677 (0315)  0915*** (0.241) *(0990) LY (0442)  2365°* (0.621) 0858 (0.320) 0332 (0306) 000 (0.820)  0906%" (0285)
HealthyBehaviorCount 0066 (0.019)  0.025 (0.066) ot (©0.0%8) 0059 (0047) 0386 (0.109) 0.051(0.069)  0.238%* (0.086)  0.098 (0.065) 0.003(0063)  0.034(0113)  0.040 (0.055)
InsurersTrustworthydisagree 0.987°% (0071) -0.096™* (0.199) -L3LI*** (0248) -L205*°* (0.143)  -L009 (027)  -L092°°* (0:248) -L3IS (0.394) < 0.231) 0.603° (0200) 0TS (0.457)  -0.865"* (0209)
s scvoriy el 0507 (0048) 05327 (0.170)  -0501°° (0.125) 0558%°* (0121)  -0.802°* (0245) -0.659°7 (0.168) -0549%* (0.199)  -0.465" (0.155) 0017 (0158) 0762 (0.273) 0200 (0.125)
butluscdto 0027 (0.079) 0275 (0257) 0091 (0211) 0208 (0.156) 0117 (0476)  0.121(0206) 0220 (0371)  -0.077 (0235 002(0275) 0270 (0463)  0.190 (0.224)
Woarabecsco NosbuTmanteresed 475 (0.055) 0307 (0202)  0.627°°% (0.135)  0580°** (0.136) 045 (0294) 0202 (0.189)  0581° (0221)  0.233 (0.183) 0300° (0.170) 0447 (0313)  0375* (0.150)
Wearablesed Yes 0797 (0.056) 0ATS* (0185)  LOGG™ (0.145) 0998 (0134) LIS (0.302) 0291 (0.207) 0897 (0271)  0.992° (0.180) 04310 (0192) 0701 (0379)  0909% (0.140)
Risk yversion2. Neutral 0061 (0.052) 0191 (0.184) 0088 (0123)  0.096 (0.120) 0003 (0252) 0274 (0205)  0366** (0216)  0.069 (0.161) 02850175 0121 (033) 0182 (0.147)
Risk yversiond3.Risk — taker 0Z0UTOBT) 0 (0187 0 (OMP  0BWE(OAN) WO DIWOIS)  0RE;) 0105 0187) 0069 (020) 0019 (0285)  0.146 (0.175)
N 5 1004 2513 2007 003 100 1006 1003 1006 502 513
AlC 13614.90 120463 234160 220495 01934 114757 sTLTL 130.02 132406 46980 157746

Note: Standard errors are in parentheses. Significance levels: * p < 005, ** p < 001, *** p = 0.001



école

e Summary of Results SCOR

paris—saclay The Art & Science of Risk

® |nsurance literacy and trust are strong and consistent predictors among both genders & all cultural
groups.

® Cultural differences affect data-sharing willingness, with chinese-speaking and muslim-majority
countries more likely to share data.

® |ndividuals interested in wearables, both users and non-users, are more likely to share data.
® Healthier behavior increases data sharing, particularly among women and wearable users.
® Risk-taking individuals share slightly more data.

® Socio-demographic characteristics such as age, gender, and education have little to no effect.
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1. Behavioral and health data explain more than socio-demographic factors.

2. Insurance companies should make efforts to improve their reputation and inform individuals about their
actions and services.

3. They should also tailor their approach to each cultural group and gender.

4. A large share of the market of non users could be willing to share their data if insurers offered them

smartwatches.
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1. Results may not fully reflect actual insurance decisions
Key variables such as literacy, physical activity and risk aversion are self reported

Conduct additional robustness checks

M 0D

Analyze theoretically the impact of data sharing at underwriting on market outcomes
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After underwriting remains huge risk differences between individuals based on their daily behaviors. Here, L
type individuals have healthy behaviours and H type individuals have unhealthy behaviours.

1. We introduce heterogeneity in knowledge. Individuals know their type with probability k.

2. We introduce heterogeneity in data privacy. An individual is not willing to share their data with probability
p, independently of their type.

3. Data are public if shared, even without knowing your type

4. Outcomes depend on the proportion of each 8 group:
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Group Type Knowledge Privacy concern  Decision Outcome
1 H Knows their type High Don’t Share
2 H Knows their type Low Don’t Share
3 H Does not know their type  High Don’t Share
4 H Does not know their type  Low Share Higher Premium
5 L Knows their type High Don’t Share
6 L Knows their type Low Share Lower Premium
7 L Does not know their type  High Don’t Share
8 L Does not know their type  Low Share Lower Premium
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Table 10: Logistic Regression Medels: Different. Specifications of Healthy Behaviors

Dependent Variable: Conscnt Sharing (Binary)
Model | Model 2 Model 3 Model 4
Scparate  Physical Al Physical |
Behaviors  Count  Count  Diet/Smoker

Healthy Behaviors

High Steps: Yos ~0.036
(0.044)
High PA: Yes 0.186"*
(0.046)
High Slecp: Yos 0.095"
(0.044)
Good Diet: Yes 0.106" 0.124°"
(0.046) (0.046)
Non-Smoker: Yes —0.101 ~0.100"
(0.052) (0.052)
Physical Behavior Count 0.002°" 0.080""
(0.024) (0.024)
All Behavior Count 0.066""
(0.018)
Intercept 0.199 0.139 0.086 0.188
(0133)  (0.125)  (0.130) (0.133)
N 12,563 12,563 12,563 12,563
AIC 13,438 13452 13453 13,445

Note: Standard errors in parentheses. Significance levels: - p<0.10, * p<0.05, ** p<0.01, ***
P=<0.001.
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Table 8: Multinomial Logit Model for Consent Sharing (Reference: 1. Very uncomfortabls

Outeome Categories

term 2. Uncomfortable 3. Comfortable 4. Very eomfurtabla
(Intereept) LABS* (0.200)  LE28%* (0.226) 0107 (0.267)
nge_classes?S - 34 0.037 (0.111) 0.058 (0.106) 0183 (0.117)
0008 (0004) 0212 (0010)  -0ASTH (0.125)
0210 (0.081) 0114 (0.081)  0.066 (0.080)
0180 (0.038) 0089 (0.133)  -0.113 (0.150)
Educationd. Undergraduate 0281% (0.126)  0286% (0.121)  -0.316% (0.137)
Educationd. Past-graduate 0051 (0060) 0142 (0155)  -0.000 (0.170)
Edueation’. Professional qu 0.025 (0.153) 0.047 (0.148) 0.016 (0.166)
Educationt. Prefer not to say 0.200 (0.147) 02 (0.108)  -0.036 (0.243)
HaveChildrenYes 0.125 (0.095) 03214 (0.002) 0468+ (0.101)
Cultursl Anglophone Countrics 0A83% (0.192)  -D381% (0.184) 0321 (0:202)
CulturalEnglish-Speaking Western Countrics SD6R0TT (0158)  -0.530%%F (0.152) 063044 (0.165)
Culturallndia 0435 (0.259)  0.181(0213)  -0.008 (0:250)
CulburalLatin American Countrics D281 (0.206) 0300 (0.008) 0270 (0:21)
CulburalMuslim-Majority Asian Countries 0,118 (0.258) 0.383 (0.248) 0117 (0.260)
CulturalOther Central and Northern Buropean Countries -1U20°** (0.168) -L566%** (0.161) -LA4S*** (0.186)
CulturalOther East. Asian Countries 0248 (0.085) 0477 (0180) 07024 (0204
CulburalSouth Africa 0.262 (0.378) 0.661 (0.366) 0811* (0.378)
CulburalSouthern Enropean Countries 0SB0V (0162)  -L1S3YHT (0.156) L2604 (0.173)
LIl InsurancoYes 0.113 (0.088) 0.157 (0.005) 0365 (0.119)
Knowledge LI Some knowledgo 03U* (0.135) 050 (0.137) 0027 (0.170)
Kuowledge_LIL3. Good knowlodge 0.384% (0.152)  0.912** (0.151)  0.540°% (0.189)
LI Very good knowlodge 0042 (0084)  DBESHR (0179) 133 (0.210)
2. No, but T used to 0050 (0.032)  -0.0B4 (0.120) 0160 (0.164)
Wearable _used. No, but 'm interested 0.608%** (0113)  0.891%** (0.100)  LILI*** (0.127)
Wearable _usel. Yes 0283% (0.110) 0872 (L105)  1AL5*** (0.121)
Healthy lichaviorCount,_Physical 0.070 (0.046) O0.L30% (0.045) 020744 (0.050)
Insurers Trustwort hydisagroo COTEEY (0116)  -LSI2VYT (0.111) L6 (0.143)
Insurers TrustworthyNontral 0.021 (0.098) 03874 (0.005) -0.840°F (0.111)
Risk_Aversion2. Neutral 0020 (0.000) .08 (0.097) 0182 (0.111)
Risk_ Aversiond. Risk-taker 0000 (0.016)  0.475 (0.011) 0.222 (0.120)
N 12563 12563 12563
AIC 2670671 2670671 26706.71

Note: Standard errors are in parentheses. Significance levelss * p < .05, %% p = 001, % p = 0.001
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