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Allocation of scarce
resources in pandemics
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Ethical distributive justice principles

Need (Equity)
(Deontology)
Prioritise the vulnerable!

pixabay.com/vectors/education-opportunity-equity-7200675/.

st-gold-medal-premier-winner-2023915/; https://pixabay.com/vectors/ambulance-hospital-medical-health-2411793/
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Boyd, 1997; Boylan, 2014; Campbell et al., 2001; Daniels, 1987; Day et al., 2020;
Emanuel et al., 2022; Garrett et al., 1993; Gillon, 1997; Jonsen et al., 1998;
Mikula, 1980; Persad et al., 2009; Tong, 2014; Vincent & Creteur, 2020
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Ethical distributive justice principles

- ToJdV

Prioritise the vulnerable!
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Boyd, 1997; Boylan, 2014; Campbell et al., 2001; Daniels, 1987; Day et al., 2020;
Emanuel et al., 2022; Garrett et al., 1993; Gillon, 1997; Jonsen et al., 1998;
Mikula, 1980; Persad et al., 2009; Tong, 2014; Vincent & Creteur, 2020
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During pandemics, distributive justice Is global.

nents-2029310,

Ali et al., 2024; Bolcato, et al., 2021; Bruce & Tallman, 2021; Chen et al., 2021; Emanuel, Persad, Kern et al., 2020; Emanuel, Persad, Upshur et al., 2020;
Evans, 2020; Hempel et al., 2021; Holtzman et al., 2022; Ismail et al., 2021; Jecker et al., 2021; Liu et al., 2020; Luna & Holzer, 2021; Marmot & Allen, 2020;
Marmot et al., 2020; McMahon et al., 2020; Moodley et al., 2021; Shadmi et al., 2020; Sirleaf et al., 2021; Wild et al., 2022; WHO, 2020
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Solidarity

(“Vaccine cosmopolitanism”)

Protectionism

(“Vaccine nationalism”)
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Our world
in data

Nodata O 0.03 0.1 0.3 1 3 10 30 100 300

Fig. 3 | Cumulative vaccine doses administered per 100 people in the total population. Shown are the global data as of 7 April 2021. Single doses

are counted, and may not equal the total number of people vaccinated, depending on the specific dose regime (some people may have received
multiple doses).
Abbas, 2020; Ali et al., 2024; Campbell et al., 2001; Garrett et al., 1993; Ismail et al., 2021; Jecker et al., 2021; Jonsen et al., 1998; Katz et al., 2021;
Lagman, 2021; Luna & Holzer, 2021; Mandavilli, 2024a; Mathieu et al., 2021; McMahon et al., 2020; Smith & Upshur, 2020; Tandon, 2021; WHO, 2023b, 2024

Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin 8

Mathieu et al., 2021, p. 950



 people?

D| 0 thls align W|th the will of

L e ‘L
ary itlzens have

| RSN

x How fvgauld ‘ordin




https://pixabay.coml/illustrations/crowd-people-silhouettes-2045499/; https://pixabay.com/vectors/cinema-movie-premiere-premiere-1293881/,

What do people think (within-socigtdistribution)?

before COVID
Need (Equity)

(Deonto‘ ﬂ
Prioritise srable!

ixabay.com/vectors/education-opportunity-equity-7200675/.

-gold-medal-premier-winner-2023915/; https://pixabay.com/vectors/ambulance-hospital-medical-health-2411793/;

https://pixabay.com/illustrations/gold-medal-silver-medal-bronze-medal-7127398/
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Bailey et al., 2011; Biddle et al., 2020; Ceccato et al., 2023; Cookson & Dolan, 1999; Dowling et al., 2022; Duch et al., 2021;
Gandenberger et al., 2023; Grover et al., 2020; Jensen & Petersen, 2017; Kappes et al., 2022; Knotz et al., 2021a, 2021b;
Kritli et al., 2016; Oedingen et al., 2019; Persad et al., 2021; Sprengholz et al., 2021; Tong et al., 2010
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n-corona-virus-5107715

Need (Equity)

(Deonto ‘ \l
Prioritise rable!
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Bailey et al., 2011; Biddle et al., 2020; Ceccato et al., 2023; Cookson & Dolan, 1999; Dowling et al., 2022; Duch et al., 2021;
Gandenberger et al., 2023; Grover et al., 2020; Jensen & Petersen, 2017; Kappes et al., 2022; Knotz et al., 2021a, 2021b;
Kritli et al., 2016; Oedingen et al., 2019; Persad et al., 2021; Sprengholz et al., 2021; Tong et al., 2010
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What do people think (global distribution)?

F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin
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Our study



Samples

Cohort 1 Cohort 2

v Online questionnaire study

v' Summer 2021 v Spring 2024
v Recruitment: Respondi (Bilendi)

Ve [ v .

v' Representative
v Quality checked

v N = 2692 v' N = Ngemany = 1155
(nEngIand = 1328, nGermany = 1364)

Hagel et al., 2022

F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin 14



Global Resource Distribution Principles Scale (srop)

Until enough COVID-19 vaccine can be produced to supply the entire world,
| think it would be just if ...
1 | Equality All countries equally (per capita)!
2 | Merit: Development Countries that developed the resource first! 3
3 | Merit: Production Countries that produced the resource first!
4 | Entitlement: Market Countries that pay more first!
5 |Need: Care Countries with worse treatment possibilities first! S
6 | Need: Infections Countries with highest infection rates first! —
7 | Need: Deaths Countries with highest death tolls first! L'

cf. Fischer et al., 2017
F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin 15



C

Method
Ventilator 1

Method
Ventilator 2

Justice principle

Equality

Merit

Entitlement

Need

B Benefit maximisation

GRDP-Vacc-1

GRDPR-Test1

GRDP-Vent-1

GRDP-Vacc-2

GRDP-Test-2

GRDP-Vent-2

GRDP-Vacc-3

GRDP-Test-3

GRDP-Vent-3

GRDP-Vacc-4

GRDP-Test-4

GRDP-Vent-4

GRDP-Vacc-5

GRDP-Test-5

GRDP-Vent-5

GRDP-Vacc-6

GRDP-Test-6

GRDP-Vent-6

GRDP-Vacc-7

GRDP-Test-7

GRDP-Vent-7

Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin
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Global Resource Distribution Principles Scale (srop)

Until enough COVID-19 vaccine can be produced to supply the entire world,
| think it would be just if ...
1 | Equality All countries equally (per capita)!
2 | Merit: Development Countries that developed the resource first! 3
3 | Merit: Production Countries that produced the resource first!
4 | Entittement: Market Countries that pay more first!
5 |[Need: Care Countries with worse treatment possibilities first!
6 | Need: Infections Countries with highest infection rates first!
7 | Need: Deaths Countries with highest death tolls first! =

cf. Fischer et al., 2017
F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin 17



Global Resource Distribution Principles Scale @ror

In a fictional future pandemic, until enough vaccine can be produced to supply

the entire world, | think it would be just if ...
1 | Equality All countries equally (per capita)! 7
2 | Merit: Development Countries that developed the resource first! 5
3 | Merit: Production Countries that produced the resource first! —

i

5 |Need: Care Countries with worse treatment possibilities first! -
6 | Need: Infections Countries with highest infection rates first! R
7 | Need: Deaths Countries with highest death tolls first!

Merit: Adherence

cf. Fischer et al., 2017
F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin 18



GRDP-Vacc-1
GRRP=Ventzl
GRDP-Vacc-2
GRDP-Test=2
GRDP-Vent-2
GRDP-Vacc-3
GRDP-Test=3
GRDP-Vent-3

GRDP-Vacc-4
GRDP-Test-4
GRDP-Vent-4
GRDP-Vacc-5
GRDP-Test-5
GRDP-Vent-5

GRDP-Test-6
GRDP-Vent-6
GRDP-Vacc-7
GRDP-Test-7.
GRDP-Vent-7.

Justice principle

Equality
Merit
Entitlement
Need
B Benefit maximisation

cf. Eid et al., 2017
F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin 19



Justice principle
Equality
Merit
Entitlement

GRDP-Vacc-1

GRDPR-Test1

GRDP-Vent-1

GRDP-Vacc-2

GRDP-Test-2

GRDP-Vent-2

GRDP-Vacc-3

GRDP-Test-3

GRDP-Vent-3

GRDP-Vacc-4

GRDP-Test-4

GRDP-Vent-4

GRDP-Vacc-5

GRDP-Test-5

GRDP-Vent-5

GRDP-Vacc-6

GRDP-Test-6

GRDP-Vent-6

GRDP-Vacc-7

{ _GRDP-Test?

GRDP-Vent-7

RDP-Vacc-8

GRDP=Test:8

GRDP:/ent-8

GRDP-Vacc-9

GRDP-Test-9

GRDP=Vent-9

Development

Production

=]
-y

oSS=7 ==
= = -

Adherence

GRDP-Vacc-10
1_GRDP-Test-10
GRDP=Vent=10

Need
B Benefit maximisation

4 i

cf. Eid et al., 2017
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GRDP-Vacc-1
GRDPR-Test:1

GRDPVent] \
GRDP-Vacc2 ‘ \
GRDP-Test:2 > Development N
GRDP-Vent2 \\i\
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Means (intercepy,

GRDP-Test-6

distribution
strategies
are favoured

GRDP-Vent-6
GRDP-Vacc-7

GRDP-Test-7
GRDP-Vent-7 \
\ — - )
. o — %,
Justice principle Y GRDP-Tesrs ’

)
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on average?
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Equ_a“ty GRDP-Vacc-9 //l

Merit Y-—GRDP-Test-0 7 Adherence '

Entitlement GRDP-Vent-9 H /
GRDP-Vacc-10 .

. . . 1 GRDP-Test-10 '
B Benefit maximisation o5
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Germany, 2021 England, 2021 Germany, 2024

regarding COVID-19 - regarding COVID-19 regarding a potential future pandemic -

5 5 5

359 245 243 207 366 3.69 3.69 329 284 283 238 366 372 3.76 391 249 247 195 35 367 368 433 306 184

Ventilators

Justice principle

I Equality
I Merit
[ Entitlement
Need
B Benefit maximisation

need due to infection rates
need due to infection rates
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need due to health system
need due to death rates
need due to health system
need due to death rates
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COVID-19 Ag
Germany, 2021 England, 2021 Germany, 2024 i
regarding COVID-19 - regarding COVID-19 regarding a potential future pandemic - : ﬂ
5 5 5 1
3.84 257 255 205 364 366 3.65 342 298 297 24 358 37 373 409 262 259 195 345 367 366 441 312 1.83

Tests

Justice principle

I Equality
I Merit
[ Entitlement
Need
B Benefit maximisation

need due to health system
need due to infection rates
need due to health system
need due to infection rates
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need due to death rates
need due to death rates
need due to death rates
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Germany, 2021 England, 2021 Germany, 2024
regarding COVID-19 - regarding COVID-19 regarding a potential future pandemic -

3.82 276 273 206 359 359 3.58 313 312 309 24 35 369 373 411 268 267 192 33 363 364 439 32 177
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Vaccine

Justice principle

I Equality
I Merit
[ Entitlement
Need
B Benefit maximisation
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need due to death rates
need due to death rates
need due to death rates
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What we have learned

Citizens in England and Germany disapprove o?
national protectionism in pandemics.

N
They opt for more efficiency, equity and equality in ’

@obal health resource distribution. 1 ?\ \ /

]

F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin 26



|_GRDP-Vacc-1
GRPPR:Test=1 @
GRDRP:=Ventzl
GRDP-Vacc-2
GRDP-Test=2

GRDP-Vent-2

GRDP-Vacc-3
GRDP=Test=3
GRDP-Vent-3
GRDP-Vacc-4
GRDP-Test-4 m
GRDP-Vent-4

GRDP-Vacc-5
GRDP-Test-5
GRDP-Vent-5
GRDP-Vacc-6
GRDP-Test-6
GRDP-Vent-6
\ GRDP-Vacc-7.
GRDP-Test-7.
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GRDP-Vent-7

RDP-Vacc-8
GRDOP:Vent-8

Justice principle

Equality
Merit
Entitlement
Need
B Benefit maximisation

GRDP-Vacc-9
GRDP-Test-9 Adherence
GRDP-Vent-9
GRDP-Vacc-10
1_GRDP-Test-10
GRDP=Vent=10
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First cohort, 2021

Latent correlations (COVID-1g)

— 1 2 3 4 5

6
1. Equality 0.76 -.31 -.33 -42 .56 .54 53
2. Development 1.30 .98 Y4 -.14 -.10 -.08
3. Production 1.28 .59 -.13 -.11 -.08
4. Market 0.96 -.24 -.20 -.20
5. Care 0.73 .85 .81
6. Infections 0.84 .91
7. Deaths 0.90
ﬁ 1 2 3 4 5 6 7
1. Equality 0.57 -.15 -13 -.14 42 42 42
2. Development 1.08 97 .53 -.09 -.09 -13
3. Production 1.04 .52 -.07 -.07 -.11
4. Market 1.00 -.19 -.21 -.25
5. Care 0.75 .89 .84
6. Infections 0.85 .96
7. Deaths 0.91

F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin 28



: Second
| atent correlations Cohort, 2024

— (fictional futyre pandemic)
1 2 3 4 5 6 7 8 9 '
1. Equality 0.55 -.33 -.32 -40 .33 .31 33 .64 -.06 -.33
2. Development 1.25 .98 .62 .00 .04 -.01 -19 47 .50
3. Production 1.25 .61 .02 .05 -.00 -.18 48 .50
4. Market 0.78 -13 -.09 - 11 -.34 28 .61
5. Care 0.68 .81 74 .32 14 -.16
6. Infections 0.70 .93 34 21 -12
7. Deaths 0.82 .35 A7 -.15
8. Efficiency 0.40 .07 -40
9. Adherence 0.88 .36
10. Value 0.78

F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin 29



What we have learned

(Citizens in England and Germany disapprove o?

national protectionism in pandemics.

They opt for more efficiency, equity and equality in] =

global health resource distribution. \
DYy

Preferences for different principles are related following ethical proximity. j

F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin 30



|_GRDP-Vacc-1
GRDR-Tesf:1
GRRP=Ventzl
GRDP-Vacc-2
GRDP-Test-2 Development
GRDP-Vent-2
GRDP-Vacc-3
GRDP-Test-3 Production
GRDP-Vent-3
GRDP-Vacc-4
GRDP-T&st4
GRDP-Vent-4
GRDP-Vacc-5
GRDP-Test-5
GRDP-Vent-5
GRDP-Vacc-6
GRDP-Test-6
GRDP-Vent-6
\L_GRDP-Vacc-7
GRDP-Test-7.
GRDP-Vent-7.

RDP-Vacc-8

=
v,
/A

——7
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7

Resource-
specificity

7 A
‘A

Justice principle GRDP-Test8
Equality GRDP-Vent-a
. GRDP-Vacc-9
Merit GRDP-Test-9 Adherence
Entitlement GRDP-Vent-9
Need GRDP-Vacc-10

1_GRDP-Test-10
GRDP=Vent=10

b0

Consistency / Method specificity

B Benefit maximisation

F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin



Method

Observed variable

True-score variable

Consistency

Method specificity

szustice
Cons.y = — > >
Tjustice T OMethod T 9Error
UI%/Iethod
Spec.y = —;

2 2
Ojustice T OMethod T PError

O 1ot
Cons.; = — Justlcze
Tjustice T IMethod
2
o
Spec.; = — Method

2
Tjustice T IMethod

F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin
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C

Latent method SpelelClty (95% bootstrap Cl)

Germany 2021,
Equality 04102 .08 (.04 [01; .08
Development .28 [24;.33] |.47 [.41; 53]
Production 28 [.23;.33] |.47 [.41; 52]
Market .06 [.04; .09] |.11[.07;.16]
Care 22 [.15;.28] |.24 [.18; .32]
Infections 32 [.25;.38] | .38 [.31; .44]
Deaths 29 1[.22;.36] |.34 [.27; .41]
Efficiency
Adherence
Value
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{ Z

.03 [.01;
.30 [.24:
.30 [.25;
.06 [.03:
.16 [.10;
28 [.22:
31 [.25;

07]
.36]
35]
10]
22]
35]
38]

England 2021

.05 [.CTZ;
A48 [.41;
50 [.44;
.14 1.09;
.26 [.20;
37 [.31;
.36 [.30;

.09]
54]
56]
19]
33
44]
42]

Germany 2024
[ 1 o]
00 [.00; .02] (071 [.00: .05]
20 [16; .25] | .29 [.24; .35]
22 [18; 271 | .31 [.26; .36]
.05 1.03:.09] | .06 [.03;.10]
11 [06;.14] | .17 [12; 23]
24 [18; 311 | .33 [.26; .40]
22 [13; 28] | .28 [.21; .34]
.00 .00; .03] | .01 [.00; .03]
.00 .00; .00] | .00 [.00; .00]
.00 [.00; .00] .00 [.00; .00]
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Latent method SpelelClty (95% bootstrap Cl)

Equality
Development
Production
Market

Care
Infections
Deaths
Efficiency
Adherence
Value
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Germany 2021, England 2021 Germany 2024

04 [.02,.08] .04 [01,.08] .03 [01,.07] .05 (0209 .00 [00; 02] .01 [.00; .05]
28 [24; .33] .47 [41;53] .30[.24;.36] .48[41;.54] .20[.16;.25] .29 [.24;.35]
281[23;.33] .47 [41;52] .30[.25.35] .50[44;.56] .22[.18;.27] .31 [.26;.36]
.06 [.04;.09] .11[07;.16] .06[.03;.10] .141[.09;.19] .05[.03;.09] .06 [.03;.10]
22 [15;.28] .241[18:.32] .16[.10;.22] .26[.20;.33] .11[.06;.14] .17 [.12; .23]
32[25;.38] .38[31;.44] .281[.22;.35] .37[.31;.44 .24[.18;.31] .33[.26;.40]
291[22;.36] .341[27;.41 .31[25.38] .36[.30;.42] .22[13;.28] .28 [.21;.34]

.00 [.00;.03] .01 [.00; .03]

.00 [.00; .00] .00 [.00; .00]

.00 [.00;.00] .00 [.00; .00
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What we have learned

(Citizens in England and Germany disapprove o?
national protectionism in pandemics. \\\
They opt for more efficiency, equity and equality in] = \ /

global health resource distribution.
1 ?

Preferences for different principles are related following ethical proximity.

(3

Preferences were similar across different health care resources, but
substantially resource-specific.
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Implications



Cooperation has got a mandate!

Even citizens of rich Western countries opt for global solidarity and
epidemiological efficiency — even in times of crisis.

For the next global emergency (Mpox? Bird flu?), let us...
implement fairer and more efficient global distribution mechanisms!
extend existing ethics-based domestic frameworks to the global level!
inform pandemic preparations with citizens’ ethical views

« to increase public trust and acceptance for necessary measures in
difficult times!

» to close the gap between ethical knowledge and policy!
conduct more public opinion research in non-WEIRD countries!

Atuire & Bull, 2022; Emanuel et al., 2022; Henrich et al., 2010; Mandavilli, 2024b; Meyer & Sanklecha, 2016; WHO, 2022
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Appendix



Model fit

Strategy CFI RMSEA

SRMR

Germany 2021 0.992 0.034, 90% CI1[0.029;0.040]
England 2021 0.997 0.021, 90% CI[0.013;0.028]
Germany 2024 0.988 0.033, 90% CI1[0.029;0.036]

0.042
0.032
0.034

F Friedemann Trutzenberg | Department of Education and Psychology, Freie Universitat Berlin

49



Reliability

Germany 2021 England 2021 Germany 2024
Strategy w3 o E= | . E== |
Equality 65 .64 .49 34 .73 .54 63 .67 .59
Development 95 .93 .94 95 92 92 94 93 93
Production
_---------
Care 71

Infections .87 94 94 88 92 93 80 89 87
Deaths

Adherence
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