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Resilient communities can
efficiently absorb economic, soci
and environmental shocks,
including disasters such as
pandemics

Abstract

Resiliencer ef er s t o a s ¢ffiendyraldserb shdeks. Thid rgporttinoestigates ways
that communities can increase their resilience to pandemics and other sudden economic, social or
environmental risks. It compares COVID-19 with other health risks, examines various problems
caused by pandemic-control interventions, and recommends specific ways that communities can
better prepare for, respond to, and recover from pandemics and other shocks.

Pandemic-control travel restrictions, isolation requirements and job losses cause various domestic,
social and economic problems, including physical and emotional stresses, and financial losses.
Risks vary by location: urban residents have more exposure to infectious disease while rural
residents are more likely to die if infected. All shared vehicle travel, including private automobiles
carrying passengers, can spread disease. For most households, the safest place to live during a
pandemic is an affordable home with ground-floor access in a walkable urban neighborhood where
residents have low-risk and affordable mobility options. To improve resilience, communities need
effective emergency response, contagion control, safe methods for delivering essential goods and
services, adequate housing for all residents, physical and mental support for isolated people, and
affordability. Infectious disease risks justify stronger efforts to eliminate homelessness.
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Preface i Live Long and Prosper in an Unpredictable World

Imagine thatin 2019 a trustworthy sourcpredicted thata pandemic wouldoonseverely limit vehicle
travel, require your household to isolate at home for months, and possglyce your incoméor
extendedperiods of time How would you prepare? You would probablyllect emergency supplies such
hand sanitizers, facemasks and food suppbke$iance the comfort of your home withore natural light
and ventilation improve your communication links and alyilio work ortline with higher speed internet
services andfind ways toreduce household expenditures if needed

Similarly, imagine that you are a city planner or mayor who received a similar prediction. How would
prepare your communityYou wouldorobably enhance your emergency management and public healt
programswith improvedcommunicationsietworksand emergency suppliesnsure thathealthcare
services can accommodate demasurgesimplement transportation policies that can prioritize traveldar
provide acces® essential goods and servicediminate homelessnessnd improveaffordable housing
and transporation optionsto serveresidentswith reducedincomes.

However disastersare unpredictableMajor pandemics are rarandhighly variableevents making them
difficult to forecast It would bea mistake tgprepare for just one risk a major pandemic andignore
other disasters. For thegeasons, this reporapproaches this issue broadlyronsiders how lessons from
the COVIBEL9 pandemi can be generalized to help individual households and communities prepare fa
diverse health, environmental and economic shocks, including biuimied to infectious disease risks
Thiscanhelp people and communitidaze long and prosper despitéeQ & dzy OSNI F Ay G A S
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Executive Summary

This report explores a pertinent and interesting questior2 4 Ol y ¢S 06Said LINBLI NB F2
FNNRga 2F 2dziNJF 3S2dza T2 NI dzy ST éve@abldomrdunitizsitiat ayre2 RS Ny
resilient to ecmomic, social and environmental shocks, including pandemics and other disasters?

According to popular culture, the best disassarrvival plaristo isolate on a private island or rural

property. For sme people, preparing a secluded bunketh sufficiert emergency supplie@ LINS LIsIA y 3 €
a hobbyor businessHowever for most households this is an ifie€tive and unrealistic solutiolthough

an affluent and healthy individual with practical skills and-antial tendencies maye happy and healthy

in rural isolation, most people have responsibilitessd dependencigsncluding workcaregiving, and
personalneedsthat require access to servicaadactivities and many people find such isolation boring

Analysisdescribed in this reporindicates hat most people are best offuring adisaster living im
walkable urban neighborhoodith convenientaccesso common services and activitiesnd social
connectionghat provide security and support. This is good news overall, because it indicatgmticés
to increasadisasterresiliencealsotend to help achieve other community goals includad@ordability,
economic opportunity and environmental protection.

U.S. Infectious Disease Mortality Rates

TheCOVIBL9 pandemic is a significant risk. If uncontro]lied
couldkill hundreds ofmillions of peoplewith greatsocial and
economic costs. Fortunately, prention seems to beelatively
effective greatly reducing mortalitieAlthough mfectious
diseass were once a dominant cause of death, improved
hygiene vaccinationshealthcare andother public health
interventions have greatly reducebeir mortality rates as
illustratedat right. Pandemicsnow kill fewer peopleand cause -
far fewer potential years of lost liféghan many other health fooo 190 1040 10 190 2000 2015
risks includingcardiovascular diseasesancersand accidents |1 s weciroion o sl veatmens et et dosos et
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If COVIEL9 follows the pattern of previous pandemjcontrolling it will requiremanymonths ofrestricted
travel and physical interactigrereating variousealth,social and economigroblems.To improve
resilience, communitieseed effective responseincludingcontagion controlsafe access to and delivery of
essential goods and servicegslequate housing, physical and mental support for isolated people, and
affordability.

A key conclusion of this research is that panderd@sot justify  [Life expectancy by Urbanization
abandoning cities. Although city resideiati® more exposeal to 82 = 810 o
infectious diseasesural residents are more likely to die if

infected, andurban living providetarge health and safety
benefits making cities significantly safer and healtloieerall as
illustrated to the right. Many people assume that contagion risk
increases witldensity(the number of people per unit of land),
but that is not necessarily true; the risk is actually associated w = ,, _ _ .

8071 791
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Life expectancy at birth (years)

crowding(the number of people per unit afiterior space). Most fage  Metun ol e A
X | X k . . L. metro metro metro nonmetro nonmetro
infection risks are associated with specific activigjésng county  county coluy county county
distance travel, worksites, stores and social gatherqitgt are e

. . . . BTotal BMale BFemale
Slmllar In C|t|es, SUburbS and rural areas. This U.S. study found that longevity increases significantly with urbanization.
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To reducehe stressesf isolation homes need adequatspace, light and ventilation. Houses with ground
floor access have the least contagion exposure. Maitily housing with shared entranceways, indoor
hallways and elevators have additional risks, but these can be reducedpytbpriate designfrequent
cleaning andanitiang, appropriate hygiene, anghysicaldistancingHomelessness increaseontagion

risks, so eliminating homelessness increases resilience. Such efforts, while costly, and therefore requiring

state/provincial and federal funding, pral@ many longerm benefits.

Safety and Affordability by Mode

Travel modes vary in their risks and affordability, as illustrated
right. All shared vehicles, includiagplanes, trains, buses taxi
ridehailing, and private automobiles carrying passengesis spread
contagions. Walkig and bicycling tend to have the leasintagion
risk,canserve people who for any reason cannot drigevide
exercise and are affordahlso improving walking and bicycling

Pandemic Safety >

conditions tends tancrease resiliencémproving walking and

Telework Bicycling Walking
Single-Occupant
Vehicle

Taxi/ Transit bus
Auto with Ridehailing
passenger

Subway
Aviation
Increased affordability >

bicycling condions tends to increase health and resilience.

Transport modes vary in their pandemic safety and affordability.

The table below summarizes special urban and naaldemic risks and soions For equity sake, extra
consideration should be given to helping physically, economically and socially disadvantaged groups.

Special Pandemic Risks and Solutions
Urban RuralAreas

1 Vulnerable (old, poor, chronic iliness, efegpulations
1 Crowded buildingand sidewalks | 9 Limited public health resources
Special 1 Elevators 1 Physical and social isolation
Risks 1 Public transit 1 Poor access to medical facilities
1 Homelessness and inadequate 1 Inadequate housing
housing 9 Poverty and limited employment options
1 Targeted cleaning 1 Improve public health services
1 Promote hygiene 1 Targeted outreach to isolated households
1 Promote social distancing 1 Improveaccesdo essential services
Solutions | 1 Improve walking and bicycling 1 High speed internet access andervices
1 Eliminate homelessness and 9 Financial assistance to poor and unemployed
improve housing quality 1 Improve housing quality

Urban and rural agas have special pandemic risks that require special solutions.

Pandemics are just one of many risks that communities face, and
generally not the most important, so it would be inefficient to implemer
infectious disease reduction strategitst increase otherhealth,
economic, environmental problem$or example, by reducing physical
activity which increases cardiovascular disease, or increasing vehicle
travel and therefore traffic casualties and pollution emissidrsincrease
resilience householdsand communities should be prepared with
emergency management programs, developustandflexible
infrastructure, and favor affordable and resoure#icient housing and
transportation optionsMany of hese strategieprovide many economic,
social and emironmental benefits, in addition to reducing disaster risks

Analysis Scope

Planning analysis can vary in scope:
1. Infectious disease risks.

2. All disaster risks.

3. Total health impacts

4. All economic, social and
environmental planning goals.

More comprehensive angsis helps
identify winwin solutions that help
achieve multiple planning goals, in
addition to reducing infectious diseast
or disaster risks.
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The tablebelow provides checklistef ways that households and communities can increase their resilience
to pandemics and othezconomic, social and environmental risks

Resilience Planning Checklists
For Households For Communities

1 Resources to sanitize personal items, vehicles| T ~G00d public health programs, particularly infectious
% and homesplusface maskand gloves diseasecontrol and smoking reduction.
% 1 A home with adequate spackome offices 1 Healthcare services able to handle surges.
qé) natural |ightandventi|ati0n, and private Outqoor ﬂ Shared Veh|c|e densrty restnc“ons’ C|ean|ng and
o spacessuch as a balcony, deck or yaaiprovide sanitizing, plus mployee and passenger hygiene
c comfortfor extended isolation . ) )
) o , , 1 Minimal homelessnessr inadequate housing
8 191 Goodcommunications resources, including _
= telephone,internet service and computers for | 1 Programs o address mental illness, substance abusH
X socializinge-commerce and telework. domestic violence, and vulnerable residesunpports

f Fitness program, including-liome exercise and| 1 Expanded pedestrian facilities to prevent crowding
nearby waking and bicycling. traffic calming and road space reallocation

1 Household emergenaylan, including emergency 1 Emergency management with trustworthy leadershig
contact information reliablecommunications andritical supplies.

1 Emergency supplies, including first aid 1 Robust internet and telecommunications networks, d
equipment,flashlights, mobile phone and government, ecommerce, and delivery services.
Fezf;?lt)vl\?ofjvdelgkzaCkup powesnd food for at 9 Restrictions on development in higlsk areas such ag

w ' floodplains and wildfire interface.

x | T Ahome in arelatively safe locatioout of . .

é’ floodplains and wildfire interface) built to 1 Zoning codefs and housetro_flt programs that ensure

< withstand local risks such asrthquakes homes an withstand local risks such as earthquakes

3 hurricanes, plus extreme heat and cold and extreme weathgrand are energy efficient.

§ 1 Comfortable shoes for walking and a sturdy 1 Compact, walkabland bikeableneighborhoodsvhere

04 bicycle for riding. most essential services and activities can be accesq
o . without using an automobile.

1 Housingn acompact, walkable and bikeable B g _
neighborhood vhere essential services and Qufficient affordable housigto serve demand
activitiesare accessiblevithout a car Community cohesion, so most residents have positi

f  Ways to reduce household expenditures if relationships with their neighbors.
income declines. f Unemployment insurance and support for lower

1 Positive relationships with neighbors. income households.

Good planning by households and communities can increase their resilience to ganatednother risks.

Human intelligencallows us tdearn from previous experiences agedneralize those lessons to solve new
problems.TheCOVIEL9 pandemic is a good learning experience. The bad nea/face diverse and
unpredictable riskswith no smple solutiors. You camun, but you cannot hideThe good news: cooperative

actions can greatly reduce deaths, and most people and communities are highly resilient. Given appropriate

support, we can be healthy and hapggspite economic, social and erasimental shocksThis report
should be of interest to policy makers, practitioners and the general public. Although focusing on North
American conditions, many of the findings agplicablein other world regions.
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Introduction

COVIEL9 is a serious threaif uncontrolled it couldill hundredsof millions of peoplearound the world
Fortunately,strongpublic health interventions areeducingits spreadand preventing it from
overwhelminghealthcare systemgreatly reduing deaths Thanks public healtprofessionals!

However, we cao better. Unnecessary delays and inadequate preparation reduced the effectiveness of
these responsesand communities face many practical problems in preventing infections and addressing
0KS LI YRSYAOQA @paGdsdzNANYYTR S GRRAYERIYAAGGS N LIS2 LJE S 2F G Sy
LINS LJ- E@yRiisaster is unique, so it would be a mistakerepare for identical futurgpandemics we

need to identify general principles thatinhelp communitis respond effectivglito diverserisks.Planners

use the termiresiliencé to describek & & & (i S Y @Bsork shokks, xhatds, stdden economic, social or
environmental changedMlany communitiehave goals to increagieir resilience {00 Resilient Citids

This @ndemic creatd an interrelated set of prblems that includeliness anddeaths,healthcare system

stress travel restrictions stay-at-home andisolation requirementsfear and confusiormental and physical
stressesplus lost income to individuals and businesgasch threaten local, national and global economic
development Although there is extensive literature on emergency management and community resilience
planning, most existing publications focus on environmental threats such as hurricanes, earthquakes and
wildfires; pandemics receive little consideration. Pandemics diftenfmost other disasters because they
threaten people but not infrastructure, have long durations and huge economic impacts, as summarized
below, so their mitigation is primarily concerned with protecting people and providing economic security,
with little need for infrastructure protection and repair.

Exhibit 1 Disaster Impacts

Healthcare Evacuation Economic Infrast.

Scale Duration Warning Needs Needs Costs Damages
Earthquake Large Short None Large Varies Large Large
Extreme weather Varies Moderate Short Small Moderate Moderate | Moderate
Tsunami Large Short Short Moderate Local Large Large
War/civil unrest Varies Short Short Moderate Large Moderate Large
Wildfire Large Long Moderate Small Moderate Large Large
Major utility failure$ Large Moderate Short None None Large Large
Chemical spill/fire Small Varies Short Large Local Large Large
Pandemic Very Large| Very Long Long Very Large None Very Large None

Pandemics are one of many types of disasters that should be considered in emergemserpEpming.
1. Extreme weather includes hurricanes, tornados, blizzards, ice storms, and extreme cold and heat
2. Major, longterm utility failures could result frortechnical failures, extreme weather, terrorist attacksolar flares.

This report invesgates these issue#t compareCOVIBL9 with other health risks; examinearious

impacts onpeopleandeconomicactivity; identifies specific problems such as homelessness and

unaffordability; compares urban and rural risks; and recommends specifig tvalycommunities can

better prepare for, respond to, and recover from pandemics and other shdtlks report focuses on

actionsthat can be implemented by individual householdsmmunityorganizationslocaland regional

governmentlt highlighsd ¢ Yk y¢ AGNF 6S3IASa GKIFIG AYONBIFaS NBaAf A
community and household goal$.should be of interest to anybody involvedémergency response or
communityresilienceplanning, owho wants guidancereparing their own householfbr future disasters.


https://www.vtpi.org/tdm/tdm88.htm
https://www.planning.org/blog/blogpost/9124762/
https://www.100resilientcities.org/publications/
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Principles of Resilience

The future is unpredictable so smart planning prepares for possible unexpected changes, what economists
callshockfEk 2NJ Fa Y& 3INIYRY2GKSNJI NBO2YYSYRSRX ¢S déK2dz R
This would be easy if we faced just one possible shock, but there is a large range of possible threats that
individuals and communities may face. Below are general principles for resilience planning.

Prepared and Responsive

Prepared andesponsive measmithatcommunities have trustworthy leadership, effective emergency
management programs, and goodramunication that allows public officiale communicate with residents and
residents tocommunicate with public officials.

Robust, Secure, Redundant and Flexible

Critical infrastructure must be strong, redundaartd flexiblein order to withstand potential stresses and failures
and should avoid higheisk locationsFor example, earthquakes cause miessdamage and casualties in @a®
with strong buildiry codes, and extreme weather is less likely to cause power failures where utility lines are
underground.Similarly, for security sake, homes and commuesishould avoid vulnerable floodplains, shorelines
and forestssusceptibleo wildfires, risks that a increasing with climate change.

Diversity

A diverse system is better able to respond to unexpected changes. For exaemidewho normally travel by
automobile should value having alternatives, such as good walking, bicycling and public trantpeirt in
community, for possible future situations in which they cannot or should not drive, because of a vehicle failure,
medical problem or lost income, or because a disaster makes roads impassable or fuel unaxiladiie also
benefit from nonrauto mades that reduce their chauffeuring burdens. Similarly, households benefit from having
diverse home heating and cooking options, food supplies, and employment opportunities.

Affordable and Resource-efficient

If we are lucky, we will always be affluent, wt should prepare for the possibility that sometime we will be
AYLR2GSNRAAKSR YR YSSR Y2NB FFTF2NRIo6fS 2LJiA2yasd {AyOS
largest expenses, affordable housing and transportation are particularly importarggidience planning.

These principles can be applied to many types of planning decisions. For example, this suggests that to
increase resilience, households should choose homes, and communities shsigid deighborhoods, that
are in lowerrisk locatiors, with efficient and redundant public infrastructure, amgild multi-modal
transportation systemshat provide convenient access to important services and activities without
requiring an automobile. These principles also suggest that communities shmuldeethat affordable
housing and transportation options are akable, so any household, including those with low incomes,
physical impairments or other special needs can find suitable affordable homes in a walkable
neighborhood

These principleBicreada S | O2YYdzyAGeé Qa NBaAaAftASyOS (2 Ylyeé NRaj
YR AYRA@GARdIZ f K2dzaSK2f RaQ NBaAfASyOS. Alihdugiiak 2 01 a &
pandemic does not damage physical infrastructure like natural iisgst does stress household

infrastructure and constrain travel activity, and its financial impacts will force many households to need

more affordable housing and transport options.
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Comparing COVID-19 with Other Health Risks

Infectious diseasemdemics, includingmallpox, typhus, plague, cholera, polamdmeasles, were once
commonand deadlyHealthline 201% Fortunately better hygieneyaccinesand improved medal
treatmentsgreatly reducedhese risksas illustrated belowGlobalization increases contagidispersion
but also the speedf responses, so even highly contagious and deadly diseases can be coreied
result,our infectious disease riskse fa smallerthan our grandparent@

Exhibit 2 U.S. Infectious Disease Mortality Rates (Hansen, et al. 2016)

1600 Improved hygiene, vaccinations
and medical treatments reduced
infectiousdiseasadeath rates
2 about 90%between 1900 and
1950,whichsignificantly reduced

| :
800 W total mortality rates

A I Noninfectious causes
A |

All causes

Mortality Rate per 100000 Population

- " ‘\_L 1 Note the 1918 Spanish fpike
’v”\,\ S e and the small increadeetween
e R 1980and 1995 due to AlDs and
0 ; : , —— p— .
o =i o o Taeo Thes a0 DolE recent tuberculosis outbreaks.

COVIEL9is dangerouslue to itshightransmissibility if travels easilyto uninfected peopleandmortality
rates(1-10%of infected peoplalie; CEBM 2020Varity, et al. 202 Its longterm riskswill depend on its
immunity patterns the degree infected peopleecome immune taoeinfections Wu 2020, the ease of
creating vaccines, and mutation ratd®(v quickly new strains develdpf it followsprevious flu pandemic
patterns risks will be acute foseveral monthsanddecline agprevention and treatmentmethodsimprove,
vaccinesre developedandmore people become immune.

Due to successful public health interventions, pandemics are now a relaively health risk overall.
COVIBEL9is predictedto kill 200,000to 2.2 millionAmericansver an 18month period (Fritze 2020Kristof
2020), causing a$#0% increase over th&8 milliontypical amualdeaths Assuming that major pandemics
occur twice a century, they averagg@00-44,000 annual deaths, as indicateelow.

Exhibit 3 U.S. Leading Causes of Deaths (CDC 2018)

Disease 2017 Deaths |
Heart disease 647,457 Assuming major pandemics
Cancer 599,108 occur twice a century, they
Lower respiratory diseaséfluenza anconeumonia 215,873| represent a relatively small
Accidents (unintentional injuries) 169,936| portion of average annual
Srokes 146,383 deaths.
{1 KSAYSNDRAE RAaSIas 121,404
Diabetes 83,564 This suggests that loAgrm
Nephritis, nephrotic syndrome and nephrosis 50,633| health policies should treat
Intentional seltharm (suicide) 47,173| pandemics as one of many
Estimated pandemics deaths 4,00044,000| health risks.



https://www.healthline.com/health/worst-disease-outbreaks-history
https://jamanetwork.com/journals/jama/fullarticle/2585966
http://www.cebm.net/covid-19/global-covid-19-case-fatality-rates
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30243-7/fulltext
http://www.smithsonianmag.com/science-nature/can-you-become-immune-sars-cov-2-180974532
https://www.nytimes.com/2020/03/20/opinion/sunday/coronavirus-outcomes.html
https://www.usatoday.com/story/news/politics/2020/03/29/fauci-coronavirus-could-hit-millions-trump-considers-guidelines/2935804001/
https://www.nytimes.com/2020/03/20/opinion/sunday/coronavirus-outcomes.html
https://www.nytimes.com/2020/03/20/opinion/sunday/coronavirus-outcomes.html
https://www.cdc.gov/nchs/fastats/deaths.htm
https://www.cdc.gov/nchs/data/nvsr/nvsr68/nvsr68_09-508.pdf
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BecauseCOVIBL9 mostly kills older peoplet causes smaller reductions Hotential Years oflLife Lost
(PYLLsWwhichaccounts for the average age when people die, and so gives greater weight to risks to
younger people. The figusdelow compardotal deathandPYLLgatesfor the PHURegionin Ontario.

Risks that kill younger people, including suicides, transpgities, perinatal conditions, poisonings and

birth defects, are relatively important when measured by PYLLs, making their prevention a more important
public health priorityMeasured this way, diseases such as influenza and respiratory diseases rank
relatively low compared with suicides, accidents and birth defects.

Exhibit 4 Comparing Major Causes of Death and PYLLs (PHSD 2018)

Total Deaths Potential Years of Life LogPYLE)

Ischeamic Heart Disease . .
scheamic Heart Disease

Lung Cancer Lung Cancer

Stroke @ ’
ementia & Alzheimer Disease Transport Injuries :
Chronic Respiratory Disease Perinatal Conditicns

Diabetes Accidental Poisoning

Colorectal Cancer Liver Disease

»ancers of the Lymph & Blood Birth Defects ’

Uninary Disease Colorectal Cancer
|

Influenza & Pneumonia Bl o Diabetes

0% 4% 8% 12% 16% 20% 0% 4% 8%
Percentage of Deaths Percentage of PYLLs

Cardiovascular diseases, cancemnentia and respiratory diseases anajor causes of death, bbecause they
kill younger peoplesuicides, accidents and birth defe(dgcled)cause more potential years of life lost.

The table below comparegSOVIBL9 with other major mortality risk@ssuminga 30% infection rate (30%
of people contract the disease in 2020) and 1% mortality. lateing the next year it would be the largest
cause of death for people ovéf, but even in this age growpould cause a minority of alleaths, and for
youngergroups would cause fewer deaths than traffic crashes, drug overdoses, homicides or suicides.

Exhibit 5 Comparing Coronavirus with Other Mortality Risks (New York Times 2020)

- : - - Age 10 to 19 Age 20 to 29
Here is where coronavirus deaths would rank in the U.S., assuming gG gD ;

. Guns 1e . Drug overdoses 13,477
an overall infection rate of 30% and fatality rate of 0.5% over the = Carcrasnes = Guns s.s28
n year: = Suicids = Carcreshes S.282

. Canzer 1071 - Suicics 2522
5 Coronevirus {estimate} 500 5 Coronevirus {estimate) 2,300
How Coronavirus Deaths Could Compare With Other Major Killers
Age 30 to 39 Age 40 to 49
CAUSE OF DEATH U.S. DEATHS . Drug overdoses 17.202 . Canzer 13385
Heart disease 555,381 Guns 8,808 = Heartdizeaze 18,278
- Cenoer 5520 4302
Caneer 589,274 Carcrashes. 5385 7,100
3 Coronavirus (estimate) moinno 7 Coronsvirus {estimate} 2,800 so1s
Alzheimer's, dementia and brain degeneration 267,311
- Age 50 to 59 Age 60 to 69
Emphysema and COPD 154,502 § Capcer. ene § “Capmer. PP
Stroke 147,810 = Hesrtdizsaze S4.288 = Heartdizeasze 102,228
- Diabetes 84 946 2 Coronavirus {estimate} 32,000 2 Coronavirus {estimate} 7,000
! 2 Drus overdoses 14,688 - Emphysems and COFD z7.788
Drug overdoses 67,367 S Liver dizease and cirhosis P - Diszetas 13,122
©  Pneumonia/flu 59,690
Liver disease and cirrhosis s5,918 Age 70 to 79 Age S0+
1 Canocsr 172,805 1 Heartdiseasze =35,720
Renal failure 50,404 2 Coronavirus fastimate) 147,000 = Alzhsimers, demamis and Brein zz0.878
=z=nezton
Car crashes 42,114 = Heartdizease 135,223 —
B = and COFD P 2 Coronavirus {estimate} 152,000
= Sapticemia 40,718 ol s il — - Canser 177.708
= Alzhsimers. demertia and train z7.218
Guns 29,201 dezeneston = Swous =5.250

COVIEL9 could becomdéhe largestcause of death foolder peoplebutfor most peoplet is likely tocause fewer
deaths thartraffic crashes, drug overdoses, homicides or suicides.


http://core.apheo.ca/index.php?pid=190
http://core.apheo.ca/index.php?pid=190
https://www.nytimes.com/interactive/2020/03/16/upshot/coronavirus-best-worst-death-toll-scenario.html
https://www.nytimes.com/interactive/2020/03/16/upshot/coronavirus-best-worst-death-toll-scenario.html
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This analysis indicates that pandemics present very large potential health risk. If unconC@MtEL

could kill up to 10% of affected community members, potentially causing up to 500 rd#iaihs.

Fortunately, public health interventions can reduce this risk by more than 99%. Although the interventions
are economically costly, they are smaller than the potential damages of uncont@@&dB19. The table

below compares bestind worstcasepandemic futures.

Exhibit 6 Best and Worst Pandemic Futures

Best Worst |
Infectionrates arequicklycontrolled Out-of-control infection rates overwhelm healthcare system
Fewer than200,000 U.S. deaths More thantwo million U.S. deaths
Pandemideclines during spring 2020 Pandemic continues unabated
Effective accine igjuickly developed Rapid mutations make vaccines ineffective
Life and economy retusto normalby 2021 Life and economy are continliyadisrupted

With good management and luck, life aadonomic activity will soon return to normal.

Problems of Physical Distancing and Isolation
Pandemic control involves restrictions on travel, comairand social activitiep)us isolatiorand
sometimesguarantine.The table below summarizes resultipgpblems and potential community solutions.

Exhibit 7 Isolation Problems and Community Solutions

Problem Community Solutions |
Confusion and fear Good communication, particularly for vulnerable and isolated people.
Inadequate acess to essentigioods | Provide shopping opportunities and delivery services.
Healthcare needs New service models, such as-lime consultations and pharmacy deliveries
Crowding and discomfort Adequate housing, with private outdoor space (balconies, decks, yards)
Mental stress Community supportand mental health services S&A 3y F2 NJ 4 &£
Physical inactivity Opportunities for outdoor activityd h LISy a G NBSGa¢ 6A 0K
Domestic conflicts Adequate housingCommunity support. Domestic vialee response.
Reduced household income Emergency fundingCommunity supportAffordability.
Reduced business income Emergency funding. Support for new business models, such as delivery sen
Homelessness Eliminate homelessness, as described inftil®wing section.

Restrictions on travel, commercial and social interactt@mscreate various problems

Someof these solutions requireechnologies such as higipeed internet andiideoconferendng, plus

delivery servicedo helppeople to stayriformedand entertainedaccess essential goods and services,

work, andmaintain social connectionslomes should havsufficient space and comfort features, natural

light and air, and private outdoor spaces such as balconies, porches, decks an€gardanitiescan be
desigredfora 82 OAl 6f S RA&GEHYOAYy3I=Z¢ F2NJ SEI YLXaBdfronK 2 dza S &
porches pluswide sidewalks andecreational pathgMehaffy 2020. These featuresre particularly

important for families with children and people with disabilities


http://www.cnu.org/publicsquare/2020/03/30/why-we-need-sociable-distancing
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Homelessness Risks and Solutions

People experiencing homelessness or inadequate housing, aratgheizations that serve therface

special challengefsom contagious diseas€Brasuell 2020 Homeless people tend to beilnerable to
infectionsdue to a combinatiormf daily stress, poor nutrition and chronic diseasasd living in crowded
conditions thatlack basic hygienesourcessuch as sinks, clean toilets, and opportunities to bath anchclea
clothes(Woodyard 2020 Homelessness servic@sovidersare also vulnerabléo infectious illnesseand
somay be unable tavork duringoutbreaks.

Public health officials advise people exposed to or infected by contagious diseabedtén in placeSuch
guarantines are difficult enough for people with stable homes and reliable incomes; theirtaily
impossiblefor peoplewho are homeless or living inadequate housingHuller 2010, such as housing that

is crowded, or lacks sufficient heating or cooliDgRarle 202D Ifhomeless peopl®ecome infectedthey

will need to stay in hospitals, using scarce beds, adding stresses and costs to overburdened public health
services. Everybody beneflly minmizinghomeless residentdnfection risks.

Many communities have programs to reduce homelessness, but a pandemic makes these efforts far more
urgent.Homelessness service providarereorganizing their services to reduce contagion risksure

physial distancing andmprove hygiendWoodyard 202DSome communities anesing RV,gentsor

underutilized hotels to providguarantine housindgor homeless peoplewh | NS Ay FSOGSR 06 dzi
hospitalization(Canales 2020 To be successful these efforts require coordinated food, healthcare and

mental health services, with plans to transition occupants sitible longterm housingwhenthe

pandemic ends

Thisis difficult. Homeless people have diverse abilities and needs. Although some are homeless
temporarily, due to a shotterm financial or domestic crisis, and simply need affordable housing, a portion
is chronically homelss due to severe mental illness and substance abuse problems and so need housing
with integrated medical, social and@wmic support. Such programs are costly but can be justified
economically by their lonterm health, social and economic benefits.

Honmelessness probleneare particularly severe ilargecentralcities DHUD 201B Since homeless people
tend to migratefrom their home communitieso those cities, O £ £ SR & &edidhal,Isthte/gRoMiAcEBI( = £
and national governmentshouldbearmostof these cost¢Lederbogen, Haddad, Meykindenberg 20183

Resources for Addressing Homelessnssmdemic Risks

CDC (2020)nterim Guidance for Homeless Shelt&enter for Disease Control.

Homelessness Hub (2020)fectious Diseases
WSy a2y y A SouhabirusiRoges Uhique Thrémt.S. Homeless Populatibrécientific Americarill March.

NAEH (2020 oronavirus and HomelessneNational Alliance to End Homelessness.
NCEH (2020yVhat Homeless Folks Should Know about Corona@@¥R19), National Coalition for the Homeless.

NHCHC (2020%0oronavirus Resotes National Health Care for the Homeless Council
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https://www.planetizen.com/node/108864
http://www.usatoday.com/story/news/health/2020/03/14/coronavirus-news-california-seattle-homeless/5012958002
http://www.usatoday.com/story/news/health/2020/03/14/coronavirus-news-california-seattle-homeless/5012958002
https://www.usatoday.com/story/news/health/2020/03/14/coronavirus-news-california-seattle-homeless/5012958002/
https://www.nytimes.com/2020/03/10/us/coronavirus-homeless.html
https://www.nytimes.com/2020/04/12/us/politics/coronavirus-poverty-privacy.html
https://www.usatoday.com/story/news/health/2020/03/14/coronavirus-news-california-seattle-homeless/5012958002/
https://www.usatoday.com/story/news/health/2020/03/14/coronavirus-news-california-seattle-homeless/5012958002/
https://www.usatoday.com/story/news/health/2020/03/14/coronavirus-news-california-seattle-homeless/5012958002/
https://www.businessinsider.com/san-francisco-homeless-coronavirus-covid-19-rv-housing-quarantine-2020-3
https://www.novoco.com/sites/default/files/atoms/files/hud_ahar_2018_121718.pdf
https://www.ncbi.nlm.nih.gov/pubmed/23791151
http://www.cdc.gov/coronavirus/2019-ncov/community/homeless-shelters/plan-prepare-respond.html
http://www.homelesshub.ca/about-homelessness/health/infectious-diseases
http://www.scientificamerican.com/article/coronavirus-poses-unique-threat-to-u-s-homeless-population1
https://endhomelessness.org/coronavirus-and-homelessness
http://nationalhomeless.org/coronavirus-covid-19
https://nhchc.org/clinical-practice/diseases-and-conditions/influenza
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Comparing Urban and Rural Risks

Many people assumtihat infectious disease risks make cities danger@aswvid 220, Rosenthal 202)) but
this is generally untru@-ox2020 Smith 2020 Steuteville 2020 Although all else being equatontagion
risktendsto increase with densitg Fan and Sam (2009 found28% higher infectiomelated matality in
central cities; other factorsare more importantsodense ciieswith good public health prograntsave far
lower infection and death ratethan sprawledareaswith poor programs(Li,Richmond and Roehner 20118

High COVIBL9infection ratesin large cities such &shicao, Exhibit 8 New York City COVID-19
New York and Seattieflect their globalconnectionsg; they are | Cases (Open Street Map)

major travelhubsand centers ofrade, tourism and migratioq COVID Cases by Zip Cod...
more thandensity Somedense dies such as Hong Kang
Singaporeand San Franciscand highly urbanized countries,
such aslapanSouth Koreand Taiwan minimizedCOVIBL9
deaths(Kahn 2020Leonard 2020Lindeke 2020Normile

2020, andmany suburban areasuch asNew Rochell@ear
New YorkandKirkland near &attle, have higher infection rates '
than nearby central citie@liss and Capps 202Dokkin and g
Diaz 2020Keil, Connolly and Ali 20p@IlthoughCOVIEL9
took longer to reachural areadn the U.S.within two months
two thirds of rural counties had at least one case, and some
havehighinfection rategHealy, et al. 2020

4/20 COVID Cases by Zip Code (per ...

For this analysijst is important to dstinguishbetweendensity
(people per landirea such as per acre) amtowding(people
per interior spacarea suchasper 100 square feet). Contamn | 8
risks results from crowdingot density.Thereis no reasorio BN W (PST— 7 :
believe thatcity worksites, storesand healthcare facilities are | |Ft=ction rates are much higher in lower
more contagioushan inrural areasThe table below density outer suburbs than in central
summarizevariousrisk factors andsolutions neighborhoods of New York.

Exhibit 9 Contagion Risk Factors and Solutions

Risk Factors Solutionsg Responses

Long-distance travel Limit mobility and require quarantines, particularly from highisk areas

Crowded buildings Limit crowding, clean touch surfaces)d encourageesident, employee and visitdrygiene

Stores and restauranty Limit crowding, sedelivery services;lean touch surfaces, and encourdggyiene

Shared vehicles Limitcrowding cleantouch surfacesgncouragehygiene protectoperators.

Sdewalksand paths Reduce crowding ancheourage distancind?edestrianize streets.

Social gatherigs Forbid or discourage social gatheringkean touch surfacesneourage hygiene

Nursing homes and Develop comprehensiviafection prevention, testing and control protocqlmit access by
medical facilities non-essential visitorsencourage hygiengyrotect staft

Homelessness Provide housing for homelesgsidents and targeted services to vulnerable groups.

Infectious diseases present specific risks which can be reduced.
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https://www.planetizen.com/news/2020/03/108778-density-pandemic-era
https://www.nytimes.com/2020/03/23/nyregion/coronavirus-nyc-crowds-density.html
https://www.bloomberg.com/opinion/articles/2020-04-07/new-york-san-francisco-show-why-density-isn-t-doom-in-pandemic
https://www.bloomberg.com/amp/opinion/articles/2020-03-30/new-york-is-coronavirus-hot-zone-but-not-because-of-urban-density
https://www.cnu.org/publicsquare/2020/03/23/plague-don%E2%80%99t-count-cities-out
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2729869/
https://www.lpthe.jussieu.fr/~roehner/epi.pdf
https://www.politico.com/states/california/story/2020/03/27/california-saw-dense-housing-near-transit-as-its-future-what-now-1269263
https://www.wired.com/story/taiwan-is-beating-the-coronavirus-can-the-us-do-the-same/
https://streets.mn/2020/03/24/its-not-density-thats-driving-the-american-pandemic/
https://www.sciencemag.org/news/2020/03/coronavirus-cases-have-dropped-sharply-south-korea-whats-secret-its-success
https://www.sciencemag.org/news/2020/03/coronavirus-cases-have-dropped-sharply-south-korea-whats-secret-its-success
https://www.citylab.com/life/2020/03/coronavirus-data-cities-rural-areas-pandemic-health-risks/607783/
https://gothamist.com/news/coronavirus-statistics-tracking-epidemic-new-york
https://gothamist.com/news/coronavirus-statistics-tracking-epidemic-new-york
https://theconversation.com/outbreaks-like-coronavirus-start-in-and-spread-from-the-edges-of-cities-130666
https://www.nytimes.com/interactive/2020/04/08/us/coronavirus-rural-america-cases.html
https://bhuffs.carto.com/builder/ef7566fe-1a90-44c7-8833-4f01125e862a/embed
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For this analysis, it is also ionpant to measure rislper capita Largepopulation states, such as New York,
California, and Florida have morgus cases, as indicated on the Jdftit many lower densitgreashave
high per capita death rates, as indicateal the right. [2nsity is less a risk than factors such as-distane
travel (and therefore global connectionpublic health programs, demographics and lifestyle.

Exhibit 10

Total Cases Versus Fatality Rates

Total Reported CasedNYT, 25 March 2030
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Large urban regions tehnto have themostcases.

Somerural areashavehigh death rates

Larger and denser cities tend to have lon@lerseasonsbut less dense aredsave greater spikethat can
strain health care systen{Balziel, et al. 208Rural residents tend to bmore vulnerableto infectious
diseaseslue totheir demographicstbey are older, poorer,and havemore chronic diseases andgher
smoking rates), limitegublic health systems, and poor &léhcareaccesgKeating and Karklis 20R®Hu
death rates are much higher in rural areas than in large citiesahdrbs, as illustrated belowhs
pandemic experProfessolEva Kassersoorexplaing Rulial populations have less meanstmtract it

[coronavirus], but rural populatia K @S

t Saa

BliSd aydiCappL202O NS I G A d¢

Exhibit 11 Flu Fatality Rates by Location (Washington Post, 19 March 2020)
6.9
6.5 Flu death rategend to
Dgf)m ;;aute 5.3 5.4 be higher in rural areas
4.2 per 100,000 thanin large citiesor
, 4.0 suburbs.
If COVIEL9follows this
Share of pattern, any lower
U.S. population exposure rate in rural
€ 28% - > 25% 21% 9% 9% 7% areas Is Ilkely t@e
Large urban cities Large city suburbs Medium cities  Small Towns Rural offset by higher fata|ity
cities rates
Note: For ages 50 and older. Population percentages does not sum to 100 due to rounding. '
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https://upload.wikimedia.org/wikipedia/commons/2/2f/COVID-19_outbreak_USA_per_capita_cases_map.svg
https://www.brookings.edu/blog/the-avenue/2020/04/13/will-covid-19-rearrange-americas-uneven-economic-geography-dont-bet-on-it
https://science.sciencemag.org/content/362/6410/75
https://www.washingtonpost.com/nation/2020/03/19/rural-areas-may-be-most-vulnerable-during-coronavirus-outbreak/?arc404=true
https://www.citylab.com/life/2020/03/coronavirus-data-cities-rural-areas-pandemic-health-risks/607783
https://www.citylab.com/life/2020/03/coronavirus-data-cities-rural-areas-pandemic-health-risks/607783/
https://www.washingtonpost.com/nation/2020/03/19/rural-areas-may-be-most-vulnerable-during-coronavirus-outbreak/?arc404=true
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Urbanizationtendsto increase infectious disease risks but significargtiuces most major causes of death
(cardiovascular and respiratory diseases, cancers and unintentional injusied3oincreaseoverall
longevity(Cosby, et al. 203$Hamidi, et al. 2018Sallis, et al. 20)6as illustrated below.

Exhibit 12

Life Expectancy by Urbanization, U.S., 20051 2009 (Singh and Siahpush 2014)

Life expectancy at birth (years)
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74

81.6

81.0

This U.S. study found that longevity increa
significantly with urbanization for all
demographic groups. Large metro residenf
live 2.4 more years than rural residents, or]
average. Urbasrural differences are even
greater for poor and minority groups

Rural residents have shorter lifespans due

T2+
Large Medium Small Urban Rural higher rates of cardiovascular, respiratory
ik ke i Mo ee menmere and kidneydiseass, unintentional injuries
Level of urbanization lungand colorectal cancesuicide diabetes
AR S Pf 1 KSAYSNDa RAaSlHas
Exhibit 13 Age-Adjusted Death Rates, U.S., 19901 2009 (Singh and Siahpush 2014b)

Age-adjusted death rate per 100,000 US standard population
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This U.S. study found thatomtality rates are
lowest inlarge metro regions and tend to
increase with rurality for most demographic
groups Urbanrural disparities are
particularly large for poor and most minority]
groups andincreasedn recentdecades.

Rural residents have higher rates of
cardiovascular andespiratory diseases,
unintentional injuries, lung cancer, suicide,
diabetes, pneumonia/influenza, cirrhosis, af

All Races Non-Hispanic Black American Asian/Pacific Hispanic by ! N U . N
White Indian/Alaska Islander Il f ] KSAYSNIa RAA&aSI| as
Native
Exhibit 14 Preventable Mortality in Canada (Subedi, Greenberg and Roshanafshar 2019)

deaths per 100,000 population
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Note: All rates were age standardized to the 2011 Census of Population with five-year age groupings, using the direct standardization method.

ThisCanadiarstudy found that

Easily accessible area

Accessible area Less accessible area Remote area

OMale DFemale

Source: Canadian Vital Statistics—Death Database 2011 to 2015 and Remoteness Index.

Very remote area

preventable mortalityis lowest in
easily accessible (i.e., urban) areas 4
increases witliemoteness (i.e. rural)

These differencagsult from
demographicsrémote community
residentgend to have lower incomes
and less educationplushigher rates
of cardiovascular disease, cancers,
diabetes, accidents and suicides, plu
less access to healthcare.
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6301407
https://www.mdpi.com/1660-4601/15/5/861/htm
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)01284-2/fulltext
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The figure to the rightfrom, Mobilizing Against COWAL® (by Staying EXhibit 15 COVID-19 Versus
Put) (Winkelman 202§) published by Green Resilienshows a Density in NYC (Winkelman 2020)
negative relationship between neighborhood density and CE&ID
infection ratesn New York City

Healthand safety risks vary by location. City residents tend to have
greater risks from infectious diseaséfghrise firesand street crime,
but rural residents face greater risks from chronic diseases, accidents
(particularly traffic crashes) suicides, andngodisasters (such as
wildfires), plus less healthcaezcessand slower emergency response

In addition to improved health and safetydre areother reasongo bsg 2N] Q& RSY&aSNI Y
favor compact developmer{Badger 202 Urbanliving tends to infection ;ates than in lovdensity suburbs.
reduce per capita land consumption and vehicle travel, and increases

accessibilitywhich provide varioubenefits as summarizetelow.

Exhibit 16 Compact Community Benefits (Ewing and Hamidi 2015; Litman 2019)

Economic Social Environmental
10-30%transportcost savings ; .
1 _ °—_‘_)— g 1 Lower traffic casualty rates 1 Requires less landor roads and
1 Lesstime driving and congesd. 1 Residents e healthierandlive longer | parking presening open space
1 More productivity andinnovaton. | q Greater economicopportunity for 1 Energysavingsand emission
1 Public serviescost savings. disadvantagegeople. reductions

As a result, angdditional contagioniskin citiesshould bebalanced against the benefitd compact living
This is not to suggest that rural livingiimcdé and everybody should move to cities; peopl@uldbe free

to livewhere they want This analysis simply indicates tlitavould be misguided to move from a city to a
rural areato reducepandemic risksthat would reduce safety overall arshdanger rural residentfather
than abandon citiesiesiient community plaming would reduce rigkso citiesand rural areadecomeeven
safer and healthieoverall(Holland 2020, as indicated ithe table below.

Exhibit 17  Special Pandemic Risks and Solutions

Urban RuralAreas
1 Crowded buildingand 1 Vulnerable (old, poor, chroradlyill, etc.)populations
sidewalks 9 Limited public health resources
Special 1 Elevators 1 Physical and social isolation
Risks 1 Public transit 1 Poor access to medical facilities
1 Homelessness and inadequate| 1 Inadequate housing
housing 1 Poverty and limited employment options
9 Targeted cleaning 9 Improve public health services
1 Promote hygiene 9 Targeted outreach to isolated households
1 Promotephysicaldistancing 1 Improveaccess to essential services
Solutions 1 Improve walking and bicycling 1 High speed internet access andervices
1 Eliminate homelessness and 1 Financial assistance to poor and unemployed
improve housing quality 1 Improve housing quality

Urban and rual areas have special pandemic risks that require special solutions.
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http://www.greenresilience.com/covid-climate-transport
https://www.nytimes.com/2020/03/24/upshot/coronavirus-urban-density-risks.html
https://journals.sagepub.com/doi/10.1177/0885412215595439
http://www.vtpi.org/sg_save.pdf
https://htaindex.cnt.org/
http://livable.org/livability-resources/reports-a-publications/413-driven-apart-how-sprawl-is-lengthening-our-commutes-and-why-misleading-mobility-measures-are-making-things-worse
http://www.sciencedirect.com/science/article/pii/S0166046208001269
https://www.citylab.com/life/2019/11/neighborhood-population-density-cities-innovation-creativity/601258/
https://www.smartgrowthamerica.org/app/legacy/documents/fiscal-implications-madison-wi.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0001457517302476
https://www.tandfonline.com/doi/full/10.1080/15568318.2017.1321705
https://www.mdpi.com/1660-4601/15/5/861/htm
http://www.sciencedirect.com/science/article/pii/S016920461500242X
http://www.vtpi.org/pavbust.pdf
http://www.vtpi.org/pavbust.pdf
https://www.epa.gov/smartgrowth/smart-growth-and-open-space-conservation




























