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Allocation of scarce
resources in pandemics



Scarcity of public goods
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Not new!

Emanuel et al., 2022; Garrett et al., 1993; Jonsen et al., 1998; Kennedy, 2016;
Mannelli, 2020; Persad et al., 2009; Rhodes, 2014; Smith & Upshur, 2020; Tong, 2014



Ethical distributive justice principles
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Benefit maximisation
(Utilitarianism)
Save as many as possible!

Social usefulness
Health care personnel first!

Equality
Lottery!
First come, first served!

Entitlement
Nobelty first!

Need (Equity)
(Deontology)
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

Merit
Adherent individuals first!
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Benefit maximisation
(Utilitarianism)
Save as many as possible!

Social usefulness
Health care personnel first!

Equality
Lottery!
First come, first served!

Entitlement
Nobelty first!

Need (Equity)
(Deontology)
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

Merit
Adherent individuals first!

Not new!

Combinations work best.
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is global.

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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Advance
Purchase

Agreements

Abbas, 2020; Ali et al., 2024; Bollyky & Bown, 2020; COVAX, 2020; Gandenberger et al., 2023; Herlitz et al., 2021; ICODA, 2024; McMahon et al., 2020; 
Sirleaf et al., 2021; Tandon, 2021; WHO, 2023a, 2023b; Wouters et al., 2021; see Jecker et al., 2023, and Luna & Holzer, 2021, for in-depth analyses

Solidarity
(“Vaccine cosmopolitanism”)

Protectionism
(“Vaccine nationalism”)
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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

RESOURCE NATURE HUMAN BEHAVIOUR

Communicating such research on the efficacy of vaccines is in 
turn essential for building public trust and reducing vaccine hesi-
tancy16,17. Kreps et al. found that perceived vaccine efficacy was 
the strongest predictor of COVID-19 vaccine uptake in the United 
States18. Sherman et al. studied people’s willingness to be vaccinated 
against COVID-19 and their attitude towards vaccines19, finding 
that the effectiveness of vaccines in reducing disease is a particularly 
important argument.

It is important to highlight what we are not trying to achieve with 
this dataset. We are collecting data only on doses administered—we 
do not include data on the number of doses manufactured, ordered 
or delivered. In the collection of data on administered doses we do 

not audit official reports beyond technical validation (Methods), 
and we do not attempt to assess vaccine effectiveness or the impacts 
of vaccinations on pandemic outcomes. This is beyond the scope of 
this resource.

If we want to understand anything about vaccines—such as 
effectiveness, policy responses or perceptions—then we need to 
know how many vaccines have been administered. Our dataset fills 
this gap.

Limitations
The dataset relies on the publication of vaccination data by national 
governments and other official sources. This raises several limitations  

No data 0 0.03 0.1 0.3 1 3 10 30 100 300

Our world
in data

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).
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Fig. 4 | Vaccine doses administered per 100 people. a, The cumulative total vaccine doses administered per 100 people over time. b, Daily doses 
administered per 100 people (7-day smoothed) for selected countries.
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Did this align with the will of the people?

How would “ordinary“ citizens have decided?

?



What do people think (within-society distribution)?

Friedemann Trutzenberg | Department of Education and Psychology, Freie Universität Berlin 10

Benefit maximisation
(Utilitarianism)
Save as many as possible!

Social usefulness
Health care personnel first!

Equality
Lottery!
First come, first served!

Entitlement
Nobelty first!

Need (Equity)
(Deontology)
Prioritise the vulnerable!
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Merit
Adherent individuals first!

before COVID-19

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; 

Krütli et al., 2016; Oedingen et al., 2019; Persad et al., 2021; Sprengholz et al., 2021; Tong et al., 2010



What do people think (within-society distribution)?
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Benefit maximisation
(Utilitarianism)
Save as many as possible!

Social usefulness
Health care personnel first!

Equality
Lottery!
First come, first served!

Entitlement
Nobelty first!

Need (Equity)
(Deontology)
Prioritise the vulnerable!
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Merit
Adherent individuals first!

during COVID-19

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; 

Krütli et al., 2016; Oedingen et al., 2019; Persad et al., 2021; Sprengholz et al., 2021; Tong et al., 2010



What do people think (global distribution)?
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Our study



Samples
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Cohort 1
ü Online questionnaire study
ü Summer 2021
ü Recruitment: Respondi (Bilendi)
ü  
ü Representative
ü Quality checked
ü N = 2692

(nEngland = 1328, nGermany = 1364)

Hagel et al., 2022

Cohort 2
ü Online questionnaire study
ü Spring 2024
ü Recruitment: Bilendi (Respondi)
ü  
ü Representative
ü Quality checked
ü N = nGermany = 1155
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Global Resource Distribution Principles Scale (GRDP)
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cf. Fischer et al., 2017

Until enough COVID-19 vaccine can be produced to supply the entire world,
I think it would be just if ...

1 Equality All countries equally (per capita)!
2 Merit: Development Countries that developed the resource first!
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!
6 Need: Infections Countries with highest infection rates first!
7 Need: Deaths Countries with highest death tolls first!
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Justice principle
Equality
Merit
Entitlement
Need
Benefit maximisation

According to representative samples, resources
  during the COVID−19 pandemic and a fictional future pandemic

  should be distributed globally according to...
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Until enough COVID-19 vaccine can be produced to supply the entire world,
I think it would be just if ...

1 Equality All countries equally (per capita)!
2 Merit: Development Countries that developed the resource first!
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!
6 Need: Infections Countries with highest infection rates first!
7 Need: Deaths Countries with highest death tolls first!

2021

cf. Fischer et al., 2017 ht
tp
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In a fictional future pandemic, until enough vaccine can be produced to supply
the entire world, I think it would be just if ...

1 Equality All countries equally (per capita)!
2 Merit: Development Countries that developed the resource first!
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!
6 Need: Infections Countries with highest infection rates first!
7 Need: Deaths Countries with highest death tolls first!
8 Benefit maximisation: Efficiency End the pandemic globally asap!
9 Merit: Adherence Societies that adhere to containment measures first!
10 Entitlement: “Value” Countries with more “valuable” citizens first!

2024

cf. Fischer et al., 2017 ht
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GRDP-Test-7
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England, 2021
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regarding a potential future pandemic
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Merit
Entitlement
Need
Benefit maximisation

According to representative samples, resources
  during the COVID−19 pandemic and a fictional future pandemic

  should be distributed globally according to...

2021

cf. Eid et al., 2017
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Justice principle
Equality
Merit
Entitlement
Need
Benefit maximisation

According to representative samples, resources
  during the COVID−19 pandemic and a fictional future pandemic

  should be distributed globally according to...

20212024

Model fit: J
Reliability: J
Variance: J

cf. Eid et al., 2017
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Entitlement
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Benefit maximisation

According to representative samples, resources
  during the COVID−19 pandemic and a fictional future pandemic

  should be distributed globally according to...

Which 
distribution 
strategies

are favoured 
on average?

?1.
Means (intercepts)
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  should be distributed globally according to...

Friedemann Trutzenberg | Department of Education and Psychology, Freie Universität Berlin 22

3.82 2.76 2.73 2.06 3.59 3.59 3.58

po
pu

la
tio

n 
si

ze

m
er

it 
as

 d
ev

el
op

er

m
er

it 
as

 p
ro

du
ce

r

fin
an

ci
al

 b
id

ne
ed

 d
ue

 to
 h

ea
lth

 s
ys

te
m

ne
ed

 d
ue

 to
 in

fe
ct

io
n 

ra
te

s

ne
ed

 d
ue

 to
 d

ea
th

 ra
te

s

1

2

3

4

5

Va
cc

in
e

regarding COVID−19

Germany, 2021

3.13 3.12 3.09 2.4 3.5 3.69 3.73

po
pu

la
tio

n 
si

ze

m
er

it 
as

 d
ev

el
op

er

m
er

it 
as

 p
ro

du
ce

r

fin
an

ci
al

 b
id

ne
ed

 d
ue

 to
 h

ea
lth

 s
ys

te
m

ne
ed

 d
ue

 to
 in

fe
ct

io
n 

ra
te

s

ne
ed

 d
ue

 to
 d

ea
th

 ra
te

s

1

2

3

4

5

regarding COVID−19

England, 2021

4.11 2.68 2.67 1.92 3.3 3.63 3.64 4.39 3.2 1.77

po
pu

la
tio

n 
si

ze

m
er

it 
as

 d
ev

el
op

er

m
er

it 
as

 p
ro

du
ce

r

fin
an

ci
al

 b
id

ne
ed

 d
ue

 to
 h

ea
lth

 s
ys

te
m

ne
ed

 d
ue

 to
 in

fe
ct

io
n 

ra
te

s

ne
ed

 d
ue

 to
 d

ea
th

 ra
te

s

ep
id

em
io

lo
gi

ca
l b

en
ef

its

m
er

it 
du

e 
to

 d
is

ci
pl

in
e

va
lu

e 
as

 n
at

io
n

1

2

3

4

5

factor(strategy_principles)
Equality
Merit
Entitlement
Need
Benefit maximisation

regarding a potential future pandemic

Germany, 2024

3.84 2.57 2.55 2.05 3.64 3.66 3.65

po
pu

la
tio

n 
si

ze

m
er

it 
as

 d
ev

el
op

er

m
er

it 
as

 p
ro

du
ce

r

fin
an

ci
al

 b
id

ne
ed

 d
ue

 to
 h

ea
lth

 s
ys

te
m

ne
ed

 d
ue

 to
 in

fe
ct

io
n 

ra
te

s

ne
ed

 d
ue

 to
 d

ea
th

 ra
te

s

1

2

3

4

5

Te
st

s

C
O

VI
D
−1

9

3.42 2.98 2.97 2.4 3.58 3.7 3.73

po
pu

la
tio

n 
si

ze

m
er

it 
as

 d
ev

el
op

er

m
er

it 
as

 p
ro

du
ce

r

fin
an

ci
al

 b
id

ne
ed

 d
ue

 to
 h

ea
lth

 s
ys

te
m

ne
ed

 d
ue

 to
 in

fe
ct

io
n 

ra
te

s

ne
ed

 d
ue

 to
 d

ea
th

 ra
te

s

1

2

3

4

5
4.09 2.62 2.59 1.95 3.45 3.67 3.66 4.41 3.12 1.83

po
pu

la
tio

n 
si

ze

m
er

it 
as

 d
ev

el
op

er

m
er

it 
as

 p
ro

du
ce

r

fin
an

ci
al

 b
id

ne
ed

 d
ue

 to
 h

ea
lth

 s
ys

te
m

ne
ed

 d
ue

 to
 in

fe
ct

io
n 

ra
te

s

ne
ed

 d
ue

 to
 d

ea
th

 ra
te

s

ep
id

em
io

lo
gi

ca
l b

en
ef

its

m
er

it 
du

e 
to

 d
is

ci
pl

in
e

va
lu

e 
as

 n
at

io
n

1

2

3

4

5

Fu
tu

re
 p

an
de

m
ic

factor(strategy_principles)
Equality
Merit
Entitlement
Need
Benefit maximisation

3.59 2.45 2.43 2.07 3.66 3.69 3.69

po
pu

la
tio

n 
si

ze

m
er

it 
as

 d
ev

el
op

er

m
er

it 
as

 p
ro

du
ce

r

fin
an

ci
al

 b
id

ne
ed

 d
ue

 to
 h

ea
lth

 s
ys

te
m

ne
ed

 d
ue

 to
 in

fe
ct

io
n 

ra
te

s

ne
ed

 d
ue

 to
 d

ea
th

 ra
te

s

1

2

3

4

5

Ve
nt

ila
to

rs

3.29 2.84 2.83 2.38 3.66 3.72 3.76

po
pu

la
tio

n 
si

ze

m
er

it 
as

 d
ev

el
op

er

m
er

it 
as

 p
ro

du
ce

r

fin
an

ci
al

 b
id

ne
ed

 d
ue

 to
 h

ea
lth

 s
ys

te
m

ne
ed

 d
ue

 to
 in

fe
ct

io
n 

ra
te

s

ne
ed

 d
ue

 to
 d

ea
th

 ra
te

s

1

2

3

4

5
3.91 2.49 2.47 1.95 3.5 3.67 3.68 4.33 3.06 1.84

po
pu

la
tio

n 
si

ze

m
er

it 
as

 d
ev

el
op

er

m
er

it 
as

 p
ro

du
ce

r

fin
an

ci
al

 b
id

ne
ed

 d
ue

 to
 h

ea
lth

 s
ys

te
m

ne
ed

 d
ue

 to
 in

fe
ct

io
n 

ra
te

s

ne
ed

 d
ue

 to
 d

ea
th

 ra
te

s

ep
id

em
io

lo
gi

ca
l b

en
ef

its

m
er

it 
du

e 
to

 d
is

ci
pl

in
e

va
lu

e 
as

 n
at

io
n

1

2

3

4

5

Justice principle
Equality
Merit
Entitlement
Need
Benefit maximisation

According to representative samples, resources
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  during the COVID−19 pandemic and a fictional future pandemic

  should be distributed globally according to...
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According to representative samples, resources
  during the COVID−19 pandemic and a fictional future pandemic

  should be distributed globally according to...
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According to representative samples, resources
  during the COVID−19 pandemic and a fictional future pandemic

  should be distributed globally according to...
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Justice principle
Equality
Merit
Entitlement
Need
Benefit maximisation

According to representative samples, resources
  during the COVID−19 pandemic and a fictional future pandemic

  should be distributed globally according to...

How are 
preferences 
for different 
strategies 

associated?

?2.
Factor covariances
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1 2 3 4 5 6 7
1. Equality 0.76 -.31 -.33 -.42 .56 .54 .53
2. Development 1.30 .98 .57 -.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

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

First cohort, 2021 (COVID-19)
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1 2 3 4 5 6 7 8 9 10
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 .17 -.15
8. Efficiency 0.40 .07 -.40
9. Adherence 0.88 .36
10. Value 0.78

Second cohort, 2024(fictional future pandemic)
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Citizens in England and Germany disapprove of
national protectionism in pandemics.
They opt for more efficiency, equity and equality in
global health resource distribution.

Preferences for different principles are related following ethical proximity.
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regarding COVID−19

England, 2021
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factor(strategy_principles)
Equality
Merit
Entitlement
Need
Benefit maximisation

regarding a potential future pandemic

Germany, 2024
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Justice principle
Equality
Merit
Entitlement
Need
Benefit maximisation

According to representative samples, resources
  during the COVID−19 pandemic and a fictional future pandemic

  should be distributed globally according to...

Resource-
specificity

?3.

Consistency / Method specificity
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Equality

Method

Deelopment

Observed variable True-score variable

Consistency Cons.! =
𝜎Jus(ce
"

𝜎Jus(ce
" + 𝜎Method

" + 𝜎Error
" Cons.# =

𝜎Jus(ce
"

𝜎Jus(ce
" + 𝜎Method

"

Method specificity Spec.! =
𝜎Method
"

𝜎Jus(ce
" + 𝜎Method

" + 𝜎Error
" Spec.# =

𝜎Method
"

𝜎Jus(ce
" + 𝜎Method

"

Consistency / Method specificity



Latent method specificity (95% bootstrap CI)
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Germany 2021 England 2021 Germany 2024

Equality .04 [.02; .08] .04 [.01; .08] .03 [.01; .07] .05 [.02; .09] .00 [.00; .02] .01 [.00; .05]
Development .28 [.24; .33] .47 [.41; .53] .30 [.24; .36] .48 [.41; .54] .20 [.16; .25] .29 [.24; .35]
Production .28 [.23; .33] .47 [.41; .52] .30 [.25; .35] .50 [.44; .56] .22 [.18; .27] .31 [.26; .36]
Market .06 [.04; .09] .11 [.07; .16] .06 [.03; .10] .14 [.09; .19] .05 [.03; .09] .06 [.03; .10]
Care .22 [.15; .28] .24 [.18; .32] .16 [.10; .22] .26 [.20; .33] .11 [.06; .14] .17 [.12; .23]
Infections .32 [.25; .38] .38 [.31; .44] .28 [.22; .35] .37 [.31; .44] .24 [.18; .31] .33 [.26; .40]
Deaths .29 [.22; .36] .34 [.27; .41] .31 [.25; .38] .36 [.30; .42] .22 [.13; .28] .28 [.21; .34]
Efficiency .00 [.00; .03] .01 [.00; .03]
Adherence .00 [.00; .00] .00 [.00; .00]
Value .00 [.00; .00] .00 [.00; .00]
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Germany 2021 England 2021 Germany 2024

Equality .04 [.02; .08] .04 [.01; .08] .03 [.01; .07] .05 [.02; .09] .00 [.00; .02] .01 [.00; .05]
Development .28 [.24; .33] .47 [.41; .53] .30 [.24; .36] .48 [.41; .54] .20 [.16; .25] .29 [.24; .35]
Production .28 [.23; .33] .47 [.41; .52] .30 [.25; .35] .50 [.44; .56] .22 [.18; .27] .31 [.26; .36]
Market .06 [.04; .09] .11 [.07; .16] .06 [.03; .10] .14 [.09; .19] .05 [.03; .09] .06 [.03; .10]
Care .22 [.15; .28] .24 [.18; .32] .16 [.10; .22] .26 [.20; .33] .11 [.06; .14] .17 [.12; .23]
Infections .32 [.25; .38] .38 [.31; .44] .28 [.22; .35] .37 [.31; .44] .24 [.18; .31] .33 [.26; .40]
Deaths .29 [.22; .36] .34 [.27; .41] .31 [.25; .38] .36 [.30; .42] .22 [.13; .28] .28 [.21; .34]
Efficiency .00 [.00; .03] .01 [.00; .03]
Adherence .00 [.00; .00] .00 [.00; .00]
Value .00 [.00; .00] .00 [.00; .00]
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Citizens in England and Germany disapprove of
national protectionism in pandemics.
They opt for more efficiency, equity and equality in
global health resource distribution.

Preferences for different principles are related following ethical proximity.

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

?2
?3

?1



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!
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Appendix



Model fit

Friedemann Trutzenberg | Department of Education and Psychology, Freie Universität Berlin 49

Strategy CFI RMSEA SRMR
Germany 2021 0.992 0.034, 90% CI [0.029;0.040] 0.042
England 2021 0.997 0.021, 90% CI [0.013;0.028] 0.032

Germany 2024 0.988 0.033, 90% CI [0.029;0.036] 0.034



Reliability
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Strategy
Germany 2021 England 2021 Germany 2024

Equality .65 .64 .49 .34 .73 .54 .63 .67 .59
Development .95 .93 .94 .95 .92 .92 .94 .93 .93
Production .97 .94 .95 .93 .95 .97 .97 .98 .97
Market .74 .87 .79 .76 .87 .79 .77 .85 .77
Care .71 .83 .84 .68 .80 .83 .64 .81 .81
Infections .87 .94 .94 .88 .92 .93 .80 .89 .87
Deaths .86 .91 .89 .91 .95 .93 .87 .90 .91
Efficiency .65 .75 .67
Adherence .70 .84 .83
Value .71 .84 .82
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