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Allocating COVID-19 Vaccines with Economic Considerations 

Biopharmaceutical companies are racing to develop vaccines for COVID-19. On the 

assumption that one or more vaccines will be approved, multiple frameworksi are being 

developed to guide their ethical allocation. However, even with intense parallel efforts to 

scale up production while clinical development is ongoing, it is unlikely that there will be 

sufficient supply to reach all people in the U.S. in a short period of time. Equally problematic 

is the requirement for temperature-controlled storage for several of the experimental 

vaccines, which has the potential to limit the breadth of distribution to less well-served 

populations.ii 

Building on its mission to address complex public health issues, the Center for Global 

Health Innovation (CGHI) asked Kirsten Axelsen and Rajini Jayasuriya of Charles River 

Associates (CRA) to co-develop, with the CGHI’s Vaccine Economics and Equity Group 

(VEEG), a white paper that outlines a CGHI Framework for COVID-19 vaccine allocation 

under conditions of scarcity that considers core public health and ethical principles in the 

context of optimal benefit to the U.S. economy.iii  

Any vaccine allocation framework should consider the risk of exposure, morbidity, or death, 

and how that varies among individuals, particularly in the case of COVID-19 which has had a 

disproportionate impact on certain populations.iv Equally, re-starting the stalled U.S. 

economy will require people to feel confident working, buying goods and services and 

interacting socially. People who are at low risk of mortality from COVID-19 remain at a yet to 

be fully quantified risk for long-term consequences, as well as being agents for viral 

transmission to those at high risk of mortality. Those that cannot socially distance in their 

place of work are bearing significant costs, to themselves and the economy, due to the 

pandemic. These ongoing personal and societal costs need to be considered.  

This framework seeks to allocate vaccines to stimulate U.S. economic growth by reducing 

unemployment and increasing productivity while limiting harm from the pandemic. Beyond 

the mechanism for allocation, there are many policies and activities that must be 

undertaken to maximize the health and economic impact of a potential vaccine. These 

include ensuring that: 

 The allocated vaccine supply is stored correctly and used appropriately;  

 Real-world data are collected to monitor the health impact of the vaccine, including 

effectiveness and adverse reactions, particularly in high-risk individuals and 

underserved populations, to promote long term confidence in the vaccine;  

 Information is provided by reliable and trusted messengers; and 

 There is ongoing fiscal support to the individuals and industries that are seriously 

economically impacted and are not prioritized for vaccine allocation in the near term 

and where work cannot be done remotely.  

These complementary policies will contribute to confidence in the vaccine that is critical for 

its near-term success.  
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Limiting the Harm Of the Pandemic  

Prioritizing the population at the highest risk of mortality is a core value in the ethics of 

healthcare and vaccine distribution.v,vi The first objective of ethical vaccine distribution and 

other public health measures should therefore be to limit the harm of the virus to those 

most at risk of near-term mortality, considering the vaccine, personal protective equipment 

(PPE) and social distancing as control options. Targeting high-risk groups including those 

with underlying medical conditions will need to be paired with efforts to build confidence in 

the vaccine. Other vaccines which target adults, such as for pneumococcal disease, have 

been shown to have lower rates of efficacy among older people.vii Should this be the case 

for the initial COVID-19 vaccines, then social distancing and the use of PPE encouraged 

through public education measures, would still be appropriate until there is sufficient 

vaccine to achieve broad herd immunity to protect those most at risk.  

The identification and prioritization of high-risk groups should consider the disproportionate 

impact of highly prevalent chronic diseases (HPCDs) such as hypertension, heart disease, 

obesity and diabetes on healthcare costs, economic productivity and the morbidity and 

mortality outcomes of COVID-19. To place this into an economic context, 86% of all U.S. 

healthcare costs are driven by citizens who have multiple chronic conditions. Of the people 

over 65 who were hospitalized with COVID-19, 78% had hypertension and more than 60% of 

all hospitalized adults had three or more chronic conditions.viii  

The economic and societal benefits of targeting high-risk groups have been demonstrated 

in regards to influenza and pneumococcal vaccination.ix,x In the case of COVID-19, this 

would ensure the scarce supply of hospitalization resources can be used to address those 

with COVID-19 and other healthcare needs. With respect to the current pandemic, 

confidence in re-starting the economy will be greater if those most in danger and those 

who cannot social distance are protected through the vaccine. The elderly may regain 

independence and contribute to the economy through their own purchasing power. In any 

framework of vaccine distribution, populations at high risk of mortality should be prioritized 

particularly if social distancing is not possible, not only to align with the core values of 

ethical healthcare distribution but also to ensure the indirect stimulation of the economy. 

Prioritization by Job Function and Health Risk  

In a pandemic some jobs can be productively done remotely or with social distancing, while 

others cannot. To invigorate a stalled economy, a key component of the “reopening 

prioritization” requires a cost/benefit evaluation of the level of transmission risk based on 

the nature of work, including:  

 If the work relies on proximity to other individuals;  

 If a job allows those to work who otherwise may need to be at home for caregiving 

and schooling purposes;  

 The value of the industry in creating other jobs (this should consider the knock-on 

impact on further job creation, which is often described as an employment multiplier 

effect); and  

 If the work is instrumental to reducing disease transmission or mortality.  
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The Work and Risk Allocation Framework described below considers: (1) the opportunity 

costs of alternative approaches to managing the risk of COVID-19 without a vaccine and (2) 

the value of vaccines in facilitating economic activity. More specifically, this framework 

takes into consideration: 

 Intensity of the health and mortality risk to the individual from contracting COVID-19;  

 Differences in work productivity and COVID-19 transmission with and without 

measures beyond personal protective equipment (PPE) and social distancing;  

 The impact of COVID-19 on employment and the lag in recovery of employment 

after the vaccine is widely available and administered; and, 

 Wider benefits to the U.S. economy  

The suggestion that distribution of vaccines includes the prioritization of populations who 

are at risk of exposure and contracting a virus in their line of employment is not new and has 

previously been suggested in regard to the influenza pandemic.xi However, the criteria for 

allocation based on the type of work, the value of the industry to the economy and the need 

to be proximate can be further evaluated and refined.  

The CGHI Work and Risk Allocation Framework below graphically depicts a methodology 

for allocating a COVID-19 vaccine based on the type of work, the economic benefit of the 

work and the person’s risk profile for contracting COVID-19 and experiencing death or 

serious illness as a result. We recommend further prioritization within job and risk subtypes, 

as described in greater detail later (orange=priority).  

CGHI Work and Risk Allocation Framework  
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This Framework can be further refined into a multi-criteria approach with scores allocated 

for different components. Based on the industries in a particular state and the job 

requirements, more specific criteria can be pre-determined by assessing benchmarks such 

as the need to be proximate within each industry and the importance of the role to re-

starting the sector and thus the economy.  

Taking into Account Transmission Rates and Opportunity Costs 

It has been widely documented that healthcare providers are at elevated risk and it follows 

that they should be prioritized for vaccination.xii From an economic perspective, protecting 

healthcare workers has its own multiplier effect, as it facilitates care being provided to 

others, protecting limited healthcare resources and mitigating the impact of the pandemic.  

However, even among healthcare workers, there are differences in risk and approaches to 

managing this risk. When the vaccine is in limited supply, there should be sub-prioritization 

based on the amount of time and contact required for patient care and the abilty to 

effectively use PPE. For example, healthcare workers who have extended contact with 

high-risk people (bathing, feeding and other activities) where PPE may be not be an 

effective protective measure should be prioritized for a vaccine. Health workers who are at 

higher risk of exposure to a patient with COVID-19, such as those that work in an inpatient 

setting or a nursing home, in particular nurses and staff who spend a longer amount of time 

touching patients, would also fall into this prioritized category.xiii To emphasize the risk of 

transmission to the vulnerable elderly, it was recently estimated that COVID-19 infection in 

nursing homes could have been reduced by 44% if there had not been shared healthcare 

staff traveling between mulitple nursing home sites.xiv  

The slow but steady revival of elective procedures has shown that medical offices and 

hospitals have been able to use PPE effectively to limit transmission to rates similar to the 

general population.xv Whenever possible, in an environment of scarcity, institutions that 

have demonstrated an abilty to reduce transmission with PPE and social distancing should 

continue those operations, particularly while the demand for vaccines outpaces the supply.  

The group at high risk of mortality from COVID-19 can also be subdivided for vaccine 

priortization based on their need to contact other people to remain healthy, or to care for 

others. For example, high risk people who require care in nursing homes and those who 

have conditions that require an unplanned trip to a hospital, such as sickle cell disease or 

hemophilia, would be prioritized, subject to any safety issues or contraindications for 

receiving the vaccine. High-risk individuals who can socially distance and use PPE should 

continue until there is sufficient supply; older non-working adults who can remain healthy 

without regular interaction could fall into this category. This approach would free up 

vaccine supply for workers who have a greater multiplier effect on the economy and are at 

lower risk of mortality but higher risk of transmission, and still ensure the highest risk people 

are protected.  
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Jobs Have Different Value to the Economy  

Economic activity in different industries has different effects on job creation, both directly 

and indirectly through a multiplier effect. Industries differ in the job creation generated by 

their expansion, with respect to supply chain impacts and through purchasing power 

generated by the wages paid. In general, jobs that require labor-intensive inputs or have 

higher wages tend to have a larger effect on creating other jobs in the economy, also called 

the “employment multipler”. The table below shows the industries that account for 

approximately 90% of the U.S. Gross Domestic Product (GDP), the number of people 

employed and the effect that industry has on creating other jobs. These eleven industries 

account for 136,000,000 jobs in the U.S.xvi  
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The relative contribution of industries to the broader U.S. Economy,  

based on GDP and jobs 

Industry  

Value of 
industry as a 

percentage of 
U.S. GDP 2019 

Q4 (a) 

Thousands of 
U.S. jobs in 

2019 (b) 

  Number of 
additional jobs 

created for 
every 100 jobs 

in industry 
group (c) 

 

  
Financial activities 
(Insurance, real estate, 
rental, and leasing) 21.2 8,746 * 364 *** 
Professional and business 
services 12.7 21,313   418 **** 
Government (Federal and 
Local) 12.3 22,593   not provided  

Manufacturing 10.9 12,840   

744 (durable), 
514 (non-
durable)  

Health care and social 
assistance 7.5 20,413   206  
Wholesale trade 5.8 5,903   235  
Retail trade 5.4 15,644   122  
Information 5.3 2,859   573  

Leisure and Hospitality 
(Arts, entertainment, 
recreation, accommodation, 
and food services) 4.2 16,576 ** 

378 (arts, 
entertainment), 

161 
(accommodation 

and food 
services)  

Transportation and 
warehousing 3.3 5,618   276  
Educational services 1.3 3,765   194   

      

      
(a) Bureau of Economic Analysis October 2020      
(b) Bureau of Labor Statistics       
*estimate includes jobs in finance only       
**leisure and hospitality in Bureau of Labor Statistics     
(c) Economic Policy Institute, matched industry by name but differing organizations may use different 
classifications    
*** estimate for Finance and Insurance Only       
**** Professional, scientific and technical 
services      

Sources: Bureau of Economic Analysis,xvii Bureau of Labor Statistics,xviii Economic Policy 

Institutexix,xx 
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There is a need to trade-off the importance of the sector regarding job creation and the 

generation of economic activity with its ability to use social distancing and PPE to control 

viral transmission. Much of the work in the two largest industries, that account for 34% of 

GDP, may be done with social distancing. These industries are also large job creators both 

directly and indirectly. Other work may be more challenging to do with social separation 

and PPE, such as manufacturing. Within an industry there may be sub-sectors more 

amenable to the use of PPE and social distancing and that create more jobs. 

Furthermore, there are industries that are critical to allowing others to return to work, 

including education and healthcare. Sub-population prioritization within such critical 

industries may be possible. For example, secondary school education may be more feasible 

with social distancing than elementary education. Having young children attend in-person 

schools allows parents to work more productively, while parent participation in the 

workforce is relatively unaffected if college-age students meet online. Daycare centers are 

similar to elementary education in their multiplier effect on productivity. Reducing 

transmission through vaccine allocation for formal and informal providers of young child 

care and education would thus be likely to have a meaningful economic impact and should 

be a priority to allow others to return to work.  

Workplaces Which Would Maximize the Value of the Vaccine to Society  

Even if the vaccine or vaccines are highly efficacious, until there is sufficient supply of and 

adequate distribution/storage protocols for COVID-19 vaccines, there is a low likelihood of 

achieving broad herd immunity in the U.S.xxi,xxii Additionally, the lower the effectiveness of a 

vaccine, the lower the impact of immunization on herd immunity. When allocating vaccines, 

it is therefore important to consider not only the individuals vaccinated but also the 

likelihood that restarting a specific industry will bring together others who are not 

vaccinated, resulting in increased transmission, thereby slowing productivity and reducing 

consumer and worker confidence.  

For example, manufacturing, warehouse work, health care and education are environments 

that can be relatively contained via testing and vaccination requirements for individuals who 

enter a space where contact is required, coupled with continued social distancing and 

masking whenever possible. In other environments, such as live theater or restaurants, 

vaccinating workers would not necessarily reduce transmission, since non-vaccinated 

people would be brought together when the establishments re-open. While the vaccinated 

individuals would be protected, the susceptibility of the unvaccinated patrons would 

reduce the benefit of allocating vaccine to that industry. This would suggest a greater focus 

on vaccine allocation to manfacturing and warehouse workers for example (which can be 

contained and cannot be done virtually) and continued fiscal support for the arts and 

entertainment industries until there is sufficent vaccine supply.  

Thus, to the extent that distribution decisions are able to be made based on economic 

impact, vaccines should be allocated to industries where there are a high number of jobs 

that create other jobs, where PPE and social distancing are not feasible, provided that it is 

possible to ensure that the vaccine is used to reduce transmission within the vaccinated 

workers and unvaccinated individuals would not be drawn into proximity with the industry.  
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Prioritization Based on Likely Take-up and Collection of Data  

The allocation mechanism should also consider likely take-up. For example, there is 

significant variability between states and populations in vaccination rates for influenzaxxiii 

and other diseases.xxiv While there are differences in trust and risk factors that influence 

vaccination rates, states can elevate vaccination rates through several policies, including 

providing convenient and trusted avenues for vaccination and other incentives such as 

requiring education before allowing an individual to opt out of the vaccine.xxv,xxvi  

A significant effort focused on the collection of data and evidence on the vaccines would 

help address misinformation, which is a major risk to the uptake of vaccines. Consideration 

should be given to creating registries and other data tracking mechanisms, refining the 

capacity to analyze health data. Any prioritization scheme for the use of limited supplies of 

vaccine that does not address the critical issues of vaccine safety and effectiveness (by 

discrete populations defined by age, socio-economics, co-morbid conditions, etc.), logistics, 

compliance, public attitudes and trust, negatively impacts the goal of gaining control of the 

pandemic through population immunization and represents a lost public health opportunity 

that will cost lives and delay economic recovery. 

Mitigating the Differential Impact on Low-Income People and Diverse Communities 

A vaccine allocation framework should also address issues arising due to income and 

inequity. There is a growing body of evidence that there are differences in race and 

ethinicity that influence the likelihood of contracting COVID-19 and the probability of related 

mortality, with a particularly high impact in Black, Hispanic and Native American 

populations.xxvii,xxviii Furthermore, people in the lowest income quartile in the U.S. have 

experienced the greatest job loss and largest decline in spending power compared to the 

start of 2020, while higher wage employment groups are largely back to pre-pandemic 

levels. For example, employment was 16.2% lower for workers making less than $27,000 a 

year in the U.S. in August 2020 compared to January 2020, while employment was down 

only 1.6% for workers making over $60,000 a year in that same time period.xxix Many of the 

vaccine allocation recommendations described in the CGHI Framework are de-facto 

targeted at lower income employment groups (working in home health care, day care) and 

low- to middle-income workers (manufacturing). The focus on high- risk individuals and 

proximate workplaces should help to ensure lower income and Black, Hispanic and Native 

American communities are prioritized.xxx 

It will be important to consider not only the near-term economic damage of the pandemic 

but also the long-term impact.xxxi It is clear that economically disadvantaged population 

groups have higher morbidity and mortality from many diseases including COVID-19; it is 

equally clear that the many underlying causes of healthcare dispartity will not be easily 

solved. To the extent possible, the distribution of pandemic vaccines should not be a further 

contributing factor to the economic, health and healthcare disparties that these 

disadvantaged and underserved populations face.  
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Key Points and Recommendations   

1) The rate at which the U.S. economy recovers is dependent upon the rate at which 

objective progress is made in controlling COVID-19 through continued emphasis on 

public health measures including social distancing, PPE and the use of vaccines.  

2) An effective vaccine distribution strategy must take into account core public health and 

ethical principles as well as economic principles. 

3) From a public health and economic perspective, the groups at highest risk of mortality 

should be prioritized. The allocation to highest risk groups, based on age, co-morbidities 

and the preservation of a working healthcare system, is consistent with an allocation 

mechanism focused on economic benefit during a period of limited vaccine supply. 

Effective vaccine distribution strategies must consider ethical principles as well as 

economic ones. At the same time, the development of empirical models that are 

sufficient to inform policy recommendations will be critical. 

4) Vaccine allocation to working individuals with lower mortality risk should take account 

of the value of the job to the economy (including the degree to which a sector facilitates 

the employment of others, for example schooling or care provision that would allow 

others to return to work, and the employment multiplier effect), and the need to have 

proximity to other individuals to do the work effectively. Even within industries, sub-

prioritization should occur with priority allocated to jobs that require greater proximity 

and/or allow others to work more productively. Both formal and informal workers 

should be considered. 

5) Care should be taken to not re-open sectors of the economy that bring unvaccinated 

individuals together, particularly under the auspices of economic growth, unless there 

are processes in place to reduce the risk of transmission (testing, social distancing, 

masks, ability to contact trace); otherwise this has the potential to do more harm than 

good.  

6) Credible reliable data about the vaccine, its effect on sub-populations and its long-term 

efficacy are critical to correcting misinformation and building confidence. This suggests 

prioritizing allocation to areas where efforts to increase take-up of the vaccine will be 

effective and where data can be collected. It is important that real world performance of 

the vaccine be monitored. 

 

 

 

The views expressed herein are the authors’ and not those of Charles River Associates or 
any of the organizations with which the authors are affiliated. 

 

 
i Centers for Disease Control and Prevention (CDC)/Advisory Committee on Vaccine Practices (ACIP), Johns Hopkins 

Center for Health Security, and work ongoing with the National Academies of Sciences, Medicine and Engineering (NASEM). 

 



 
 

 

 

Health is a global issue. 
 

It doesn’t respect borders. 

innovateglobalhealth.org 
Leaders in Life Sciences, Health Technology, & Public Health. 

 

 

 
ii Frederiksen L.S.F, Zhang Y., Foged C. and Thakur A. (2020) The Long Road Toward COVID-19 Herd Immunity: 

Vaccine Platform Technologies and Mass Immunization Strategies. Front. Immunol. 11:1817. doi: 10.3389/fimmu.2020.01817 
iii Roope, L.S.J., Buckell, J., and Becker, F. (2020) How Should a Safe and Effective COVID-19 Vaccine be Allocated? 

Health Economists Need to be Ready to Take the Baton. PharmacoEconomics Open. https://doi.org/10.1007/s41669-020-00228-5 
iv Higher mortality and disease incidence for older generations, African Americans, Hispanics, Native Americans and 

people with underlying cardiovascular and metabolic disease. Mehra et al. June 18, 2020, N Engl J Med  
v  Sharp, D. and Millum, J. (2018), Prioritarianism for Global Health Investments. J Appl Philos, 35: 112-132. 

doi:10.1111/japp.12142 
vi  Norheim, O.F. (2016) Ethical priority setting for universal health coverage: challenges in deciding upon fair 

distribution of health services. BMC Med 14 (75) https://doi.org/10.1186/s12916-016-0624-4 
vii  Cornelis H. van Werkhoven, et al., (2015)  The Impact of Age on the Efficacy of 13-valent Pneumococcal 

Conjugate Vaccine in Elderly, Clinical Infectious Diseases, 61 (12): pp. 1835–1838, https://doi.org/10.1093/cid/civ686 
viii Epidemiology of Individuals at Increased Risk of COVID-19 Disease , McLung presentation from the ACIP meeting 

August 2020, COVID-19 Vaccines, Chronic conditions included hypertension, obesity, diabetes, cardiovascular disease, neurologic 
disease, chronic lung disease, renal disease, asthma, immune suppression, gastrointestinal/liver disease, and autoimmune disease, 
accessed https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2020-08/COVID-05-McLung.pdf  

ix  Shim E. (2011). Prioritization of delayed vaccination for pandemic influenza. Mathematical biosciences and 
engineering : MBE, 8(1), 95–112. https://doi.org/10.3934/mbe.2011.8.95 

x  Cafiero-Fonseca E.T, Stawasz A., Johnson S.T, Sato R., Bloom D.E (2017) The full benefits of adult 
pneumococcal vaccination: A systematic review. PLoS ONE 12(10): e0186903. https://doi.org/10.1371/journal.pone.0186903 

xi  McLachlan, H.V. (2011) A proposed non-consequentialist policy for the ethical distribution of scarce vaccination 
in the face of an influenza pandemic, BMJ Journal of Medical Ethics. Accessed at:https://jme.bmj.com/content/38/5/317 

xii  Nguyen, L.H.  et al. (2020) Risk of COVID-19 among front-line health-care workers and the general community: 
a prospective cohort study. The Lancet. 5(9): E475-E483. Available at: https://www.thelancet.com/journals/lanpub/article/PIIS2468-
2667(20)30164-X/fulltext  

xiii  Characteristics of Health Care Personnel with COVID-19 — United States, February 12–April 9, 2020. MMWR 
Morb Mortal Wkly Rep 2020;69:477–481. DOI: http://dx.doi.org/10.15585/mmwr.mm6915e6 

xiv Chen, M.K. et al. (2020) Nursing Home Staff Networks and COVID-19. NBER. Working paper No. 27608. 
https://www.nber.org/papers/w27608  

xv  NBC News Democrats push $3 trillion relief package, Trump calls it 'DOA' , 14 May 2020. 
https://www.nbcnews.com/health/health-news/live-blog/2020-05-13-coronavirus-news-n1205916/ncrd1206251#blogHeader . 
Accessed 15 October 2020 

xvi  The multipliers were estimated prior to the pandemic and may have changed. However, they are likely to 
represent the bedt starting point for the analysis. 

xvii BEA. Industry Economic Account Data. GDP by Industry. 
https://apps.bea.gov/iTable/iTable.cfm?reqid=150&step=2&isuri=1&categories=gdpxind. Accessed 15 October 2020 

xviii BLS. Employment by major industry sector. https://www.bls.gov/emp/tables/employment-by-major-industry-sector.htm. 
Accessed 15 October 2020 

xix  Biven, J. (2019) Updated employment multipliers for the U.S. economy. Economic Policy Institute. 
https://www.epi.org/publication/updated-employment-multipliers-for-the-u-s-economy/. Accessed 15 October 2020. 

xx  There are multiple ways to calculate the jobs multiplier, one by estimating the number of jobs created per job 
employed in the industy. The second, which is shown below is the estiamte of the number of jobs per $1 million in demand, so if the 
demand for real estate goes down by $1 million a relatively small number of direct jobs are lost, but the multipler is large. A relatively 
small number of people are required to create $1 million in real estate. If the demand for food services goes down by $1 million far 
more direct jobs are lost, but the multiplier effect is relatively small. It takes a lot of people to create $1 million in food, but the inputs 
are relatively inexpensive and the wages relatively low so the follow on impact is minor. 

xxi  Randolph, H. E., and Barreiro, L. B. (2020). Herd Immunity: Understanding COVID-19. Immunity, 52(5), 737–
741. https://doi.org/10.1016/j.immuni.2020.04.012 

xxii  Thunstrom, L. et al.  (2020) Hesitancy Towards a COVID-19 Vaccine and Prospects for Herd Immunity. SSRN. 
Available at http://dx.doi.org/10.2139/ssrn.3593098 

xxiii  CDC. Estimates of Influenza Vaccination Coverage among Adults—United States, 2017–18 Flu Season. 
https://www.cdc.gov/flu/fluvaxview/coverage-1718estimates.htm. Accessed 15 October 2020 
xxiv  CDC. 2008 through 2018 Adult Vaccination Coverage Trend Report. https://www.cdc.gov/vaccines/imz-
managers/coverage/adultvaxview/data-reports/general-population/trend/index.html. Accessed 27 October 2020. 

xxv  Navin, M.C, and Largent, M.A. (2017) Improving Nonmedical Vaccine Exemption Policies: Three Case Studies, 
Public Health Ethics, 10 (3): 225–234, https://doi.org/10.1093/phe/phw047  
xxvi  U.S. Census Bureau, Current Population Survey, 1968 to 2018 Annual Social and Economic Supplements. 
https://www.census.gov/content/dam/Census/library/visualizations/2018/demo/p60-263/figure1.pdf. Accessed 27 October 2020. 

xxvii  Ford, T. et al. (2020) Race gaps in COVID-19 deaths are even bigger than they appear. Brookings. 
https://www.brookings.edu/blog/up-front/2020/06/16/race-gaps-in-covid-19-deaths-are-even-bigger-than-they-appear/. Accessed 19 
October 2020. 
 

https://www.nejm.org/doi/full/10.1056/NEJMoa2007621#:~:text=The%20factors%20we%20found%20to,vs.%205.2%25%20among%20those%20without
https://doi.org/10.1111/japp.12142
https://doi.org/10.1093/cid/civ686
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2020-08/COVID-05-McLung.pdf
https://www.nber.org/papers/w27608
https://apps.bea.gov/iTable/iTable.cfm?reqid=150&step=2&isuri=1&categories=gdpxind
https://www.bls.gov/emp/tables/employment-by-major-industry-sector.htm
https://www.epi.org/publication/updated-employment-multipliers-for-the-u-s-economy/
https://www.cdc.gov/flu/fluvaxview/coverage-1718estimates.htm
https://www.cdc.gov/vaccines/imz-managers/coverage/adultvaxview/data-reports/general-population/trend/index.html
https://www.cdc.gov/vaccines/imz-managers/coverage/adultvaxview/data-reports/general-population/trend/index.html
https://doi.org/10.1093/phe/phw047
https://www.census.gov/content/dam/Census/library/visualizations/2018/demo/p60-263/figure1.pdf
https://www.brookings.edu/blog/up-front/2020/06/16/race-gaps-in-covid-19-deaths-are-even-bigger-than-they-appear/


 
 

 

 

Health is a global issue. 
 

It doesn’t respect borders. 

innovateglobalhealth.org 
Leaders in Life Sciences, Health Technology, & Public Health. 

 

 

 
xxviii  CDC. COVID-19 Hospitalization and Death by Race/Ethnicity. https://www.cdc.gov/coronavirus/2019-

ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html . Accessed 19 October 2020. 
xxix  Opportunity Insights. Economic Tracker 2020. https://tracktherecovery.org/. Accessed 15 October 2020 

xxx  “Income and wealth in the United States: An overview of recent data”. Octover 4, 2019. Peter G. Peterson Foundation. 
https://www.pgpf.org/blog/2019/10/income-and-wealth-in-the-united-states-an-overview-of-data. Accessed 27 October 2020. 

xxxi Emanuel, E. J. et al. (2020) An ethical framework for global vaccine allocation, Science. 369 (6509) pp. 1309-1312.  
DOI: 10.1126/science.abe2803  

https://tracktherecovery.org/
https://www.pgpf.org/blog/2019/10/income-and-wealth-in-the-united-states-an-overview-of-data

