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Disease Prevention as an Industry
• “the business enterprise … made possible more elaborate 

specialization and machinery, more perfect coordination 
of effort and greater reduction of waste than could be 
attained by the family”
– Wesley Mitchell (NBER founder)
– Home production = amateur hour

• Economic theory of public goods: any set of individuals 
has MUCH more demand when they cooperate than act 
atomistically
– Samuelson: per member WTP is proportional to membership

• Economies of scale in supply, esp. when markets are 
suppressed



Infectious disease especially harms
large groups, but …

• x = prevention effort.  n = group size

• Per member disease cost f(n,x)
𝑓! > 0, 𝑓" < 0

• Per member prevention cost c(n,x)/n
𝑐" ≥ 0, 𝑐 𝑛, 0 = 0

• Equilibrium: min
"

𝑠(𝑛)𝑓 𝑛, 𝑥 + 𝑐 𝑛, 𝑥 /𝑛



…large groups may take
their harm in prevention cost

• Equilibrium: 𝐸 𝑛 = min
"

𝑠(𝑛)𝑓 𝑛, 𝑥 + 𝑐 𝑛, 𝑥 /𝑛

• Equilibrium disease gradient: 𝑓! + 𝑓"𝑑𝑥/𝑑𝑛
– Can have either sign.  ie, “Epi fundamentals reversed”

• Envelope theorem near x = 0:
𝐸# 𝑛 = 𝑠 𝑛 𝑓! 𝑛, 0 + 𝑠# 𝑛 𝑓 𝑛, 0 > 0

• i.e., private incentive to avoid large groups even 
when they are safer 

Epi Econ



Figure 1.  Equilibrium Prevention
and Organization Size
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Figure 1.  Equilibrium Flu Prevention
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Allocating Time Among L Locations

• ti = time spent at location i.

• Pi(ti) = Uninfected’s probability of infection
𝑃′ > 0, 𝑃## ≤ 0

• Uninfected’s all-location infection probability
1 −&

!"#

$

1 − 𝑃! 𝑡!

𝑀𝑅𝑇!,& =
𝑃!' 𝑡!
𝑃&' 𝑡&

1 − 𝑃& 𝑡&
1 − 𝑃! 𝑡!

≠
𝑃! 𝑡! /𝑡!
𝑃& 𝑡& /𝑡&

• Infections minimized at a corner



Measurement framework

• Specify a location and time interval

• new infections =
infectious members ∗
1 − screening rate ∗
avg number of close contacts/member ∗
secondary attack rate per unit time ∗

(duration of gathering)



Measurement framework

• Specify a location and time interval

• new infections/member−hour =
initial infection rate ∗
1 − screening rate ∗
avg number of close contacts/member ∗
secondary attack rate per unit time

Large-org 
disadvantage

Prevention 
works on these



Comparing Marginal and Average

• Constant hazard within interaction

• pi = prevalence of index cases at location i
𝑃/ 𝑡/ = 1 − 1 − 𝑝/ + 𝑝/𝑒01!2!/3(!!)

3 !!

• SARi(ti) = Secondary attack rate
𝑆𝐴𝑅/ 𝑡/ = 1 − 𝑝/ 1 − 𝑒

0 1!2!
3 !!

lim
6!→8

𝑃/# 𝑡/
𝑃/ 𝑡/

=
1 − 𝑆𝐴𝑅/
𝑆𝐴𝑅/

ln
1

1 − 𝑆𝐴𝑅/
∈ [0,1]





Fighting the Flu at Work
• 60-70 percent of employers offer on-site flu shot

– Among employed persons, the workplace is the most 
common place to receive it (doctor office close second)

– Hardly any self-employed (= small business?) receive at 
work

– Self employed much less likely to vax than employees

• 61 percent of workers have paid sick leave
– 50 percent at small businesses (< 50)
– 81 percent at large businesses (>499)





Table 2.  Prevention Measures Cited in 
Papers about Within-organization Spread



Figure 2.  U.S. Weekly Mobility, 2020
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Figure 3.  COVID-19 Infections Acquired at Work or School

as a Ratio to those Acquired in the Community

Before mitigation protocols + 14 days After mitigation protocols

Sources: Seidelman et al (2020), Zimmerman et al (2021), Falk et al (2021), Mulligan (2021), author's hours calculations. 
Notes: Before-mitigation school data unavailable.  Each of the four ratios in the chart has the same sample for its numerator as its denominator.
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Figure 3.  COVID-19 Infections Acquired at Work or School

as a Ratio to those Acquired in the Community

Before mitigation protocols + 14 days After mitigation protocols

Sources: Seidelman et al (2020), Zimmerman et al (2021), Falk et al (2021), Mulligan (2021), author's hours calculations. 
Notes: Before-mitigation school data unavailable.  Each of the four ratios in the chart has the same sample for its numerator as its denominator.
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Nursing-home orders
• Hospitals are larger than nursing homes

• Hospitals have scale economies in prevention
– PPE, testing, negative pressure rooms
– Monitor/limit cross-department contacts

• Governors order patients from hospital to nursing home
– Contrary to the comparative advantage in prevention



Table 3.  COVID-19 Prevalence Among Employees or 
Students Compared to the Surrounding Community



Frontier 31063

Gosper 31073
Phelps 31137

Dawson 31047

Webster 31181

Adams 31001 Clay 31035

Hall 31079 Hamilton 31081

Howard 31093 Merrick 31121

Platte 31141 Colfax 31037

Madison 31119
Stanton 31167

Dodge 31053

Washington 31177

Saunders 31155
Douglas 31055

Seward 31159
Lancaster 31109

Cass 31025

Otoe 31131

Gage 31067

Saline 31151

Thurston 31173

Dakota 31043

Dixon 31051

Union 
46127

Plymouth 19149

Woodbury 19193

Monona 19133



Table 3.  COVID-19 Prevalence Among Employees or 
Students Compared to the Surrounding Community



Measurement framework: SAR Studies

• Specify a location and time interval

• new infections =
infectious members ∗
1 − screening rate ∗
avg number of close contacts/member ∗
secondary attack rate per unit time ∗

(duration of gathering)

Index cases



Table 4.  Secondary Attack Rates in Various Settings

denominator

Numerator is 
secondary 

cases

“households show the highest transmission rates” and that 
“households are high-risk settings for the transmission of 
[COVID-19].”



Measurement framework

• Specify a location and time interval

• new infections/member−hour =
initial infection rate ∗
1 − screening rate ∗
avg number of close contacts/member ∗
secondary attack rate per unit time

Large-org 
disadvantage

Prevention 
works on these



Transmission components: schools vs. 
households



Conclusions
• Organizations implemented prevention protocols

– They worked
– Maybe policy should not undermine private prevention

• Hourly infection rates in workplaces < off-site rates, 
despite potentially more close contacts
– Workplaces screen
– Workplaces have low SARs

• Such work has a positive externality
– Private incentives to stay home and avoid prevention

• Large employers are safer than small ones?
– Hospital vs. nursing home


