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Abstract   

  

The   Impact   of   the   COVID-19   Pandemic   on   Rents   in   the   City   of   Sea�le   limits   

  

Jianxia   Zhu   

  

Chair   of   the   Supervisory   Commi�ee:   

Sofia   Dermisi   

Department   of   Urban   Design   and   Planning   

  

The   thesis   examines   the   extent   of   changes   in   rents   during   the   COVID-19   pandemic   at   the   zip   

code   level   for   the   city   of   Sea�le   using   sta�s�cal   analysis   and   Geographic   Informa�on   

Systems   (GIS).   The   results   of   the   study   suggest   there   is   an   average   decrease   in   rents   by   6%   in   

the   study   area   during   COVID-19    compared   to   2019.   Five   zip   codes   saw   a   rent   decline   over   

10%   with   the   greatest   decrease   reaching   17.5%.   These   zip   codes   are   located   in   the   core   of   

the   downtown   area.   In   terms   of   socioeconomic   characteris�cs,   these   zip   codes   have   high   

popula�on   density,   high-tech   employment,   working-age   popula�on   (18-34),   and   

renter-occupied   units   rate.   There   is   no   direct   correla�on   between   the   rent   change   and   

COVID-19   cases   or   posi�ve   rate   at   this   level.   The   secondary   impact   of   the   pandemic   such   as   

work   from   home   policy,   the   subsequent   migra�on   of   residents,   and   the   decline   in   the   

a�rac�veness   of   the   city   center   are   the   actual   reasons   that   affect   rents.     
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1. Introduc�on   

The  COVID-19  pandemic  is  an  external  shock  the  world  has  not  seen  since  the  Spanish  flu                  

pandemic.  The  pandemic  not  only  affected  people’s  lives  but  also  shocked  the  local  and                

global  economies.  The  ac�on  and  response  speed  to  the  pandemic  varied  from  country  to                

country,  with  people  being  affected  nega�vely  worldwide.  Although  the  discovery  of  the              

virus  was  reported  to  the  WHO  in  late  January  2020,  most  countries  didn’t  realize  its                 

significance  un�l  late  March  when  tens  of  thousands  of  people  were  being  infected  daily,                

and  ac�ons  were  needed  urgently.  That’s  also  when  the  market  started  to  be  greatly                

affected.  GDP  and  employment  in  the  US,  as  indicators  of  the  economy,  sharply  declined  in                 

the  first  two  quarters  of  2020,  reaching  the  lowest  point  since  2008  in  the  second  quarter.                  

Renigier-Biłozor  et  al.  (2020)  suggest  that  the  nega�ve  consequences  of  the  COVID-19              

pandemic  on  the  real  estate  market  could  be  substan�al,  and  the  level  of  crisis  is  not                  

predictable,  regardless  of  the  country  or  even  the  region.  The  thesis  assesses  the  effect  of                 

the  COVID-19  pandemic  on  rental  real  estate  markets  within  the  City  of  Sea�le.  Many                

scholars  are  currently  analyzing  the  effect  of  the  pandemic  on  our  ac�vi�es  and  real  estate                 

markets.  Kuk  et  al.  (2021)  examined  how  the  rental  market  in  the  49  largest  metropolitan                 

areas  in  the  U.S.  was  affected  in  the  first  few  months  of  the  COVID-19  pandemic  and  found  a                    

clear  dip  in  average  asking  rental  prices  for  all  metropolitan  areas  from  March  through                

mid-April.  Arpit  et  al.  (2021)  found  that  the  COVID-19  pandemic  is  fla�ening  the  bid-rent                

curve  of  house  price  and  rent  in  most  U.S.  metropolitan  areas.  In  this  widely  nega�ve                 

economic  background,  the  real  estate  sector  is  actually  facing  a  great  challenge  with  a  close                 

rela�on   to   those   economic   industries.     

    

1   



Considering  the  difference  between  rental  and  for  sale  proper�es,  the  long-run             

development  of  both  types  is  useful.  Some  reports  suggest  a  posi�ve  perspec�ve  from  the                

investment  side  (BridgeTower  Media  Holding  Company,  LLC,  2020;  NewsRX  LLC,  2020).  But              

li�le  detail  is  known  about  how  the  rental  housing  market  responds  to  external  shocks  such                 

as   a    pandemic.   

  

This  thesis  explores  rents  before  and  during  the  COVID-19  pandemic.  At  a  microeconomic               

level,  understanding  the  Sea�le  rental  housing  market  responses  to  COVID-19  can  help  us               

iden�fy  the  resilience  of  the  city  with  a  core  of  tech  workers  and  a  significant  rental  market                   

presence  of  more  than  50%  (Sea�le  Times,  2021).  Liu  &  Su  (2021)  found  that  the  pandemic                  

has  led  to  a  demand  shi�  away  from  high  popula�on  density  neighborhoods.  As  the  rental                 

housing  market  is  sensi�ve  to  such  a  demand  shi�,  the  research  focuses  on  the  demand  side                  

and  tenants’  reac�ons  to  the  pandemic  within  the  city  of  Sea�le  limits.  This  study  can  be                  

helpful  in  understanding  the  rental  housing  market  resiliency  during  the  pandemic  and              

possibly   used   as   a   historical   reference   for   future   pandemics   or   similar   situa�ons.   

The   thesis   objec�ve   is   to   answer   the   following   research   ques�ons:     

1) How  did  the  rental  housing  market  within  the  city  of  Sea�le  respond  to  the                

COVID-19   pandemic?    And     

2) What  are  some  of  the  factors  associated  with  the  decline  in  rent  over  the  last  year                  

in   Sea�le?     

The  results  of  the  study  suggest  the  shock  in  the  local  rental  market  may  have  addi�onal                  

underlying  reasons,  which  the  COVID-19  pandemic  made  worse  and  contributed  to  a              

demand   shi�   away   from   the   city   center.   
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The  thesis  is  organized  as  follows.  Sec�on  2  focuses  on  the  relevant  literature.  Sec�on  3                 

describes  the  methodology  of  the  research  based  on  Geographic  Informa�on  Systems  (GIS)              

and  sta�s�cal  analysis.  Sec�on  4  provides  a  detailed  analysis  and  comprehensive  analysis              

within   the   study   area.   Sec�on   5   concludes   the   findings   and   some   limita�ons   of   the   study.   
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2.  Literature   Review   

The  literature  review  provides  a  context  based  on  current  pandemic-related  research  and              

some  responses  of  the  real  estate  market  to  the  COVID-19  pandemic.  This  literature  can  help                 

understand  the  impact  of  a  pandemic  on  the  rental  housing  market  in  three  sec�ons:  the                 

COVID-19  preliminary  impact  on  the  real  estate  market,  responses  to  the  COVID-19,  and  the                

Sea�le   Market.   

   

2.1   Impact   of   COVID-19   on   Real   Estate   Market   

Media,  professional  reports,  and  academic  research  have  laid  the  founda�on  for  further              

explora�on  of  the  impact  of  the  COVID-19  pandemic,  in  two  areas:  on  the   macroeconomy                

and  on   specific  market  sectors  such  as  real  estate.  The  COVID-19  pandemic  is  s�ll  a                 

worldwide  threat  due  to  con�nuous  variants,  different  domes�c  policies.  Nicola  et  al.  (2020)               

summarized  the  socioeconomic  effects  of  COVID-19  on  individual  aspects  of  the  world              

economy  including  the  real  estate  sector.  Del  Giudice  et  al.  (2020)  pointed  out  that  the  real                  

estate  market  will  not  move  independently  from  the  context  of  great  changes  in  those                

macro-economic  variables  such  as  decreasing  consump�on  and  increasing  unemployment.           

The  authors  tried  to  explore  the  effect  of  pandemics  or  health  emergencies  on  housing                

markets  by  comparing  the  real  estate  dynamics  and  economic  indicators  of  the  Campania               

Region  in  Italy  before  and  during  COVID-19  and  developed  a  model  that  indicates  a  housing                 

prices  drop  of  4.2%  in  the  short-run  and  6.5%  in  the  mid-run  (late  2020–early  2021).  Dotzour                  

(as  cited  in  HomeVestors,  2020)  predicted  a  long-term  migra�on  to  the  suburbs  as  a  direct                 

result  of  COVID-19  because  companies  have  broadly  embraced  work-from-home           

arrangements  and  therefore  previous  home  buying  considera�ons  like  concerns  about            
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commutes  will  fall  in  importance.  The  impact  of  this  migra�on  on  the  rental  housing  market                 

is   the   same   as   proved   by   the   following   great   rent   decline   in   the   core   area   of   large   ci�es.     

   

COVID-19  is  not  the  first  disaster  with  a  worldwide  effect.  We  can  learn  lessons  from                 

historical  natural  disasters,  especially  previous  worldwide  pandemics  such  as  H1N1.  Based             

on  the  2009  H1N1  pandemic,  Luckhaupt  et  al.  (2014)  found  that  the  prevalence  of                

influenza-like  illness  nega�vely  affected  the  “Real  estate  and  rental  and  leasing”  sector  by               

10.5%  and  “Accommoda�on  and  food  services”  sector  by  10.2%.  Both  seasonal  influenza              

and  H1N1  vaccina�on  coverage  were  rela�vely  low  among  workers  in  these  industries.  Their               

findings  indicate  that  industries  including  real  estate  are  vulnerable  to  a  pandemic.  Santos  et                

al.  (2009)  emphasized  the  cri�cality  of  workforce  availability  in  the  a�ermath  of  a  pandemic.                

The  authors  provided  an  insight  on  workforce  availability  in  different  economic  sectors              

responding  to  pandemics  in  the  background  of  the  H1N1  pandemic.  They  saw  a  pandemic  as                 

a  unique  disaster  because  the  majority  of  its  direct  impacts  are  workforce-related.  Barro  et                

al.  (2020)  compared  the  economic  effect  of  COVID-19  with  the  Great  Influenza  Epidemic               

(Known  as  Spanish  Flu),  which  peaked  in  1918  and  persisted  through  1920.  Their  regression                

analysis  indicated  a  substan�al  effect  of  the  pandemic  death  rate  on  the  GDP  and                

consump�on.  Different  from  the  previous  pandemics,  the  COVID-19  has  a  stronger             

widespread  impact  and  a  different  background  of  social  economy  and  technology  that              

provide   more   choices   for   individuals.     

  

An  increasing  body  of  research  is  examining  the  effect  of  COVID-19  on  the  real  estate                 

market.  Consump�on  sectors  such  as  restaurants  saw  a  sudden  drop  in  visits  (Cox  et  al.,                 

2020,  as  cited  in  Liu  &  Su,  2021).  Kuk  et  al.  (2021)  suggested  both  spa�ally  and  racially                   
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unequal  effects  of  the  COVID-19  pandemic  on  neighborhoods  of  different  income  levels  or               

races.  They  found  that  the  overall  downward  trend  of  asking  rents  is  driven  by  drops  in  Black                   

and  La�no  neighborhoods  while  white  neighborhoods  experienced  price  increases  in  the             

first  few  months  of  the  pandemic.  They  highlighted  dis�nct  mobility  pa�erns,  the  extent  of                

racial  segrega�on,  and  local  COVID-19  related  ordinances  as  the  factors  that  likely  caused               

the  varia�on  across  metropolitan  areas.  Gupta  et  al.  (2021)  found  that  rents  decline  in  city                 

centers  and  increase  away  from  the  center.  Rents  in  the  suburbs  rose  much  faster  than  rents                  

in  the  center  between  December  2019  and  December  2020.  They  explain  this  phenomenon               

by  the  fla�ening  of  the  bid-rent  curve  happening  in  most  U.S.  metropolitan  areas  as  an                 

impact  of  the  pandemic.  Tanrıvermiş  (2020)  examined  the  possible  effects  and  impacts  of               

the  COVID-19  outbreak  on  real  estate  development  and  management  processes  by  making              

an  evalua�on  and  an  insight  into  administra�ve  and  media  records.  The  study  found  that                

there  has  been  an  increase  in  the  demand  for  land  for  produc�on  and  se�lement  in  rural                  

areas  in  Turkey.  Similarly,  Arpit  et  al.  (2021)  found  that  the  COVID-19  pandemic  led  many                 

residents  to  flee  city  centers  in  search  of  safer  ground  away  from  urban  density.  This  trend                  

made  the  rents  in  the  suburbs  rise  much  faster  than  rents  in  the  center  over  2020,  and                   

therefore  was  fla�ening  the  bid-rent  curve  in  most  U.S.  ci�es.  Alexandri  and  Janoschka               

(2020)  iden�fied  the  rent  gap  as  an  analy�cal  tool  to  understand  dispossession,  and  the                

corresponding  displacement  of  people,  prac�ces,  and  discourses  when  studying           

post-pandemic   gentrifica�on.    

  

Some  researchers  have  found  some  poten�al  factors  that  can  help  to  explain  the  rent                

decline  amid  the  pandemic.  A  report  by  Deloi�e  (2020)  explained  the  impact  of  COVID-19                

on  tenants  with  the  liquidity  pressures  that  can  be  one  of  the  factors  leading  to  the                  
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movement  out  of  city  centers  with  high  rents.  Rosenthal  et  al.  (2021)  conclude  many                

poten�al  causes  of  the  change  in  rent  including  an  increase  in  the  cost  of  interac�on                 

because  of  contagion  risk,  a  decrease  in  the  benefit  of  interac�on  because  of  the  reduced                 

density  of  business  districts,  a  decrease  in  produc�vity  of  physical  infrastructure  such  as               

subways,  and  a  newly  discovered  ability  to  work  from  home.  Kuk  et  al.  (2021)  explain                 

differen�al  rental  market  trends  by  heterogeneity  in  COVID-19  case  rates  at  the              

metropolitan  area  level  with  New  York  City  and  Los  Angeles  as  samples.  There  is  s�ll  a  gap  in                    

the  literature  to  examine  the  impact  of  COVID-19  on  the  local  rental  housing  market  at  a                  

microeconomic   level   within   a   city.   

  

  

2.2   Responses   to   the   COVID-19   pandemic   

Many  scholars  are  exploring  the  evolving  trends  based  on  what  the  COVID-19  pandemic  has                

brought  to  ci�es.  Gujral  et  al.  (2020)  highlighted  COVID-19  is  a  humanitarian  challenge  that                

will  have  las�ng  effects  on  how  people  live,  work,  and  play.  The  authors  raised  two  valuable                  

ques�ons  to  urge  people  to  rethink  the  future  of  real  estate:  Will  employees  demand  larger                 

and  more  enclosed  workspaces?  Will  people  decide  not  to  live  in  condominiums  for  fear  of                 

having  to  ride  elevators?  Judging  from  the  current  trend  of  moving  out  of  the  city  center  in                   

2021,   the   answers   are   probably   yes.     

  

In  2020,  the  social  distance  requirements  forced  many  companies  and  organiza�ons  to              

accept  the  transi�on  to  remote  work.  Work  from  home  became  human  society’s  major               

response  to  the  COVID-19  pandemic.  Ramani  &  Bloom  (2021)  found  the  “Donut  Effect”               
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brought  by  the  COVID-19  pandemic  on  large  ci�es  across  the  U.S.  reflec�ng  the  movement                

of  ac�vity  and  demand  out  of  city  centers  to  the  suburban  ring.  They  found  households,                 

businesses,  and  real  estate  demand  have  moved  from  dense  central  business  districts  (CBDs)               

towards  lower-density  suburban  zip-codes  within  large  ci�es.  De  Fraja  et  al.  (2021)  refer  to                

this  geographic  shi�  in  produc�ve  ac�vi�es  as  the  Zoomshock.  They  established  three  facts               

that:  a)  Zoomshock  is  a  large  phenomenon  that  affects  a  large  popula�on;  b)  Zoomshock  is                 

extremely  heterogeneous  with  the  most  prominent  feature  from  the  city  center  to  the               

suburbs,  while  the  opposite  in  a  few  neighborhoods;  c)  Zoomshock  is  moving  workers  away                

from  neighborhoods  with  a  large  supply  of  locally  consumed  services  to  neighborhoods              

where  the  supply  of  these  services  is  rela�vely  scarce.  Delventhal  et  al.  (2020)  saw  the                 

far-ranging  consequences  regarding  the  distribu�on  of  economic  ac�vity  inside  urban  areas.             

They  found  three  important  effects  of  working  from  home:  a)  jobs  move  to  the  core  of  the                   

city  while  residents  move  to  the  periphery;  b)  traffic  conges�on  eases  and  travel  �mes  drop;                 

and  c)  average  real  estate  prices  fall,  with  declines  in  core  loca�on  and  increases  in  the                  

periphery.  One  of  the  benefits  of  working  from  home  during  COVID-19  is  highlighted  by                

Fadinger  and  Schymik  (2020),  who  found  it  very  effec�ve  in  reducing  infec�on  risk.  Surveys                

from  Davis  et  al.(2021)  suggest  that  once  the  pandemic  subsides,  workers  expect  to               

approximately  triple  their  �me  spent  working  from  home  rela�ve  to  pre-pandemic  levels.              

They  expect  work-from-home,  as  the  consequence  of  the  COVID-19,  to  increase  produc�vity              

by  46%  during  the  pandemic  and  have  a  permanent  change  in  the  future.  Gupta  et  al.                  

(2021)  explained  that  the  ability  or  indeed  the  necessity  to  work  from  home  greatly                

facilitated  the  urban  flight  of  residents  fleeing  city  centers.  They  saw  zip  codes  close  to  the                  

center  of  the  metro  area  lost  popula�on  while  suburban  zip  codes  gained  people,  and                

therefore  the  places  that  experienced  the  strongest  migra�on  that  experienced  the  largest              
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rent  changes.  They  also  found  that  zip  codes  with  higher  exposure  to  work  from  home  see                  

lower  rent  growth  within  the  same  metropolitan  area  so  they  suggested  that  work  from                

home   as   a   key   factor   driving   the   empirical   pa�erns   in   rents.   

   

2.3   The   Sea�le   Market   

Sea�le  as  one  of  the  coastal  U.S.  ci�es  with  increasing  size  has  seen  a  strong  rental  housing                   

market.  According  to  Trulia.com  Rent  vs.  Buy  Index  (2010),  the  price-to-rent  ra�o  of  Sea�le                

was  31,  the  second-highest  city  in  the  U.S.  with  New  York  city  being  at  first  place.  The                   

price-to-rent  ra�o  over  21  was  interpreted  as  that  the  total  costs  of  owning  a  home  in  this                   

city  are  much  greater  than  the  costs  of  ren�ng.  Zhai  &  Peng  (2021)  researched  the  real                  

estate  market  amid  COVID-19  using  this  index.  Their  latest  price-to-rent  ra�o  suggests  that               

people  should  not  buy  a  house  in  coastal  ci�es  including  Sea�le.  Sea�le  is  s�ll  one  of  the  top                    

ci�es  with  the  highest  ra�o  even  during  the  COVID-19  pandemic.  Zhai  &  Peng  suggested  that                 

a  rela�vely  higher  price-to-rent  of  those  coastal  ci�es  can  indicate  that  it  is  be�er  for                 

residents  to  rent  rather  than  buy  a  house  there.  Sea�le,  as  a  market  with  a  high                  

price-to-rent  ra�o,  was  greatly  affected  during  the  COVID-19  pandemic.  The  Sea�le  rental              

housing  market  is  experiencing  a  great  challenge  due  to  the  COVID-19  pandemic.  "Expensive               

coastal  ci�es  such  as  San  Francisco,  Sea�le,  and  New  York  City  are  con�nuing  to  see  rents                  

fall  rapidly,  while  tradi�onally  affordable  mid-sized  ci�es  such  as  Boise  have  actually  become               

more  expensive  over  the  course  of  the  pandemic."  As  the  Apartment  List  Na�onal  Rent                

Report  (2021)  said,  rent  prices  of  Sea�le  in  December  2020  have  dropped  22%  since  the                 

start  of  the  pandemic  in  March.  And  Sea�le  rent  prices  declined  the  second-fastest  among                

the   country's   100   largest   ci�es,   second   only   to   San   Francisco   with   a   drop   rate   of   26.7%.     
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In  fact,  Sea�le  was  facing  a  series  of  socioeconomic  changes  even  before  the  outbreak  of  the                  

COVID-19.  The  protests  and  riots,  the  urban  decay,  the  high  living  costs,  and  homelessness                

all  can  be  the  background  of  the  Sea�le  market.  A  na�onal  study  (as  cited  in  Balk,  2019)                   

ranked  Sea�le,  among  100  large  ci�es  in  the  U.S.,  third  for  the  degree  of  gentrifica�on  since                  

2000.  Westneat  (2021)  found  the  number  of  households  leaving  the  city  in  the  year  2020                 

soared  by  36%  rela�ve  to  the  year  before.  He  also  pointed  out  the  large  net  migra�on  out  of                    

the  city  was  more  than  26,000  households  and  a  poten�al  7%  decline  to  the  total  351,000                  

households  according  to  the  change  of  address  data  provided  by  the  U.S.  Postal  Service.  He                 

believes  that  Sea�le's  shrinking  phenomenon  is  the  reason  for  the  current  availability  of               

12-weeks-free   concessions   for   apartments.     
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3.   Research   Method  

3.1   Methodology   

The  thesis  focuses  on  the  impact  of  the  COVID-19  pandemic  on  the  local  rental  housing                 

market  of  Sea�le  in  2020.  This  is  descrip�ve  research  based  on  exis�ng  literature  and  data.                 

Because  the  purpose  of  this  research  is  to  explore  the  impact  of  the  2020  COVID-19                 

pandemic  on  the  rental  housing  market.  COVID-19  is  not  the  first  or  the  only  pandemic  that                  

hit  modern  human  society.  The  basic  reproduc�ve  rate   ( R 0 )  for  Covid-19  is  2.5,  which  is                 

higher  than  the  Spanish  flu  0.9  and  MERS  1.5  and  more  focal  dissemina�on  (Petersen  et  al.,                  

2020).  The  impact  of  a  pandemic  similar  to  COVID-19  can  be  a  recurrent  theme  in  the  future.                  

Therefore,  in  addi�on  to  exploring  the  impact  of  the  COVID-19,  this  research  could  also                

serve   as   a    reference   when   a   similar   outbreak   occurs   in   the   future.     

  

The   research   tries   to   answer   the   ques�on:     

1) How  does  the  rental  housing  market  within  the  city  of  Sea�le  respond  to  the                

COVID-19   pandemic?    And     

2) What  are  some  of  the  factors  associated  with  the  larger  decline  in  rent  over                

the   last   year   in   Seattle?     

  

As  the  study  area  is  the  city  of  Sea�le,  an  effort  was  made  to  collect  open-source  data  at  the                     

lowest  possible  geographic  level  available,  which  is  the  zip  code.  The  research  uses  mul�ple                

data  sources,  including  open  source  and  public  databases  as  well  as  reports.  It  starts  with  a                  

collec�on  of  the  latest  reports  on  the  valua�on  of  the  residen�al  real  estate  rental  market  in                  

the  current  condi�on,  based  on  local  professionals.  The  data  collec�on  included  quan�ta�ve              
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data  (current  and  historical)  on  the  residen�al  real  estate  market,  public  health,  and               

socioeconomic  trends,  providing  the  founda�on  for  this  research.  The  data  periods  include              

both  pre-COVID  and  during  COVID  trying  to  assess  the  impact  on  the  rental  housing  market.                 

The  thesis  is  based  on  a  systema�c  collec�on,  organiza�on,  and  interpreta�on  of  the  area                

residen�al  rental  market  and  socioeconomic  condi�ons.  The  two  methods  used  to  analyze              

the  dataset  were  Geographic  Informa�on  System  (GIS)  analysis  and  basic  sta�s�cal  analysis.              

Within  the  study  area  of  the  research,  we  select  the  zip  code  areas  with  the  most  severe                   

changes  in  rents  affected  by  the  COVID-19  pandemic  over  2020  as  the  focus  areas.  We                 

explore  the  differences  between  the  focus  areas  and  other  areas  to  iden�fy  the  impact  of                 

the   pandemic   on   the   local   rental   housing   market   and   the   factors   of   that   change.   

  

GIS  allows  us  to  iden�fy  pa�erns  based  on  the  spa�al  distribu�on  of  our  data.  The  pa�erns                  

obtained  from  GIS  analysis  can  show  the  market  and  social  characteris�cs  of  the  study  area                 

and  the  market  dynamic.  At  the  zip  code  level,  we  can  examine  changes  in  both  the                  

submarkets  with  different  microeconomic  backgrounds  and  the  en�re  Sea�le  market  based             

on  internal  market  rules.  The  research  integrates  all  the  public  health,  real  estate  market,                

and  socioeconomic  data  into  GIS  and  provides  some  emerging  spa�al  pa�erns.  We  describe               

the  pa�erns  to  see  how  the  COVID-19  pandemic  affects  the  local  market  and  explore  the                 

poten�al  connec�ons  between  the  data  from  pa�ern  features.  With  the  capacity  of  GIS,  the                

research  can  reveal  deeper  insights  into  the  data  and  the  research  ques�ons.  The  descrip�ve                

research  through  the  visualized  pa�erns  from  GIS  is  used  to  answer  the  first  ques�on  that                 

how  does  the  rental  housing  market  within  the  city  of  Sea�le  respond  to  the  COVID-19                 

pandemic.   
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In  addi�on  to  the  descrip�ve  GIS  analysis,  we  make  further  sta�s�cal  analyses  to  explore  the                 

exact  rela�onship  between  the  variables.  Some  charts  and  tables  are  used  to  discover  the                

degree  and  regularity  of  market  changes  suppor�ng  the  impact  of  the  pandemic.  We  use                

correla�on  analysis  and  t-tests  to  confirm  that  impact  and  find  out  specifically  related               

factors.  The  correla�on  analysis  focused  on  the  associa�on  between  the  rent  change  rate               

over  2020  and  other  variables  from  all  aspects.  T-tests  examine  the  differences  between  the                

focus  areas  and  other  areas  to  iden�fy  the  poten�al  reasons  for  the  different  levels  of                 

impact  on  different  spa�al  loca�ons.  The  basic  sta�s�cal  analysis  is  used  to  answer  the                

second  ques�on,  that  is,  what  are  some  of  the  factors  associated  with  the  larger  decline  in                  

rent   over   the   last   year   in   Sea�le.   

  

In  microeconomics,  the  balance  between  supply  and  demand  determines  the  market  pricing              

of  goods.  This  is  the  basic  principle  which  explains  the  rent  change  in  the  real  estate                  

markets.  When  more  people  are  willing  to  pay  the  rent  in  a  certain  market  with  not  enough                   

supply  of  apartments,  the  rents  will  increase.  On  the  contrary,  when  more  apartments  are                

available  than  poten�al  renters,  the  rents  will  decrease.  The  reason  the  rental  market  was                

affected  by  the  pandemic  can  always  be  explained  by  people  interested  in  lowering  the  cost                 

of  living  as  they  were  working  from  home  and  did  not  need  to  be  close  to  their  jobs  in  areas                      

with  higher  rents.  Gupta  et  al.  (2021)  indicate  that  workers  with  the  capacity  to  leave  ci�es                 

did  so,  reshaping  housing  values  both  in  prices  and  rents  towards  suburban  areas  at  the  cost                  

of  urban  ones  by  linking  migra�on  data  to  remote  work.  One  influen�al  economic  theory                

improved  from  the  Bid-rent  theory  (Alonso,  1964;  Muth,  1969)  explains  the  rent  difference               

between  loca�ons  by  the  trade-off  between  transporta�on  cost  and  housing  cost.  Usually,              

central  loca�ons  provide  the  best  trade-off  between  commu�ng  and  housing  costs.  Renters              
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are  usually  more  dependent  on  loca�on  and  transporta�on  cost  and  are  par�cularly              

vulnerable  to  hardship  while  the  pandemic  will  increase  that  vulnerability.  (Choi  et  al.,  2020)                

During  the  COVID-19  pandemic,  this  theory  can  be  well  applied  to  explain  the  reasons  for                 

changes   in   rental   prices   from   the   perspec�ve   of   transporta�on   costs.   

  

The  professional  reports  indicate  that  Sea�le's  rental  housing  market  is  experiencing  great              

shocks  during  the  COVID-19  pandemic  in  2020.  The  report  from  ApartmentList  shows  that               

Sea�le  rents  declined  3.6%  month  over  month  in  December  2020,  and  was  down  22%  since                 

the  start  of  the  pandemic  in  March  with  the  data  provided             

(h�ps://www.apartmentlist.com/research/na�onal-rent-data).  The  pandemic  is  a  significant        

factor,  but  more  microeconomic-level  research  is  needed  to  explore  what  submarkets  are              

most  affected.  The  focus  of  this  thesis  is  Sea�le  as  the  area  has  seen  the  second-fastest  rent                   

prices  decline  among  the  country's  100  largest  ci�es  (Salvia�  et  al.,  2021).  So  the  research                 

will  delve  into  Sea�le’s  smaller  division  by  Zip  Code  to  explore  varia�ons  in  the  impact  of  the                   

pandemic  across  neighborhoods.  We  use  the  rent  change  during  COVID-19  to  infer  renter               

demand   trends.   

  

The  thesis  will  provide  a  first  assessment  of  the  impact  of  the  COVID-19  pandemic  on  the                  

rental   housing   market   within   the   city   of   Sea�le   limits.     
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3.2   Data   

This  study  focuses  on  the  residen�al  rental  market  and  socioeconomic  condi�ons  at  the               

5-digit  Zip  Code  Geographic  level  within  the  city  of  Sea�le  limits.  The  data  used  in  this                  

research  are  open-source  from  various  reliable  pla�orms  including  government  databases            

and  some  private  real  estate  companies.  The  data  contain  two  cri�cal  elements:  Rental               

Market  values  and  Public  Health  data  (COVID-19).  The  zip  code  level  is  used  to  allow  for  the                   

cross-reference   of   all   the   different   datasets   and   be�er   representa�on   on   a   GIS   map   

  

Study   Area   

The  study  area  contains  20  zip  codes  in  the  city  of  Sea�le.  The  choice  of  the  study  area  is                     

based  on  data  availability  for  all  the  data  collected  from  the  real  estate  side  (rents,  supply  &                   

demand),  public  health  (COVID-19  trends),  and  socioeconomic  data.  The  study  area  focuses              

on  the  downtown  core  of  Sea�le.  The  selected  zip  codes  highlight  the  impact  COVID-19  had                 

in   the   main   Sea�le   core.     

  

Figure  1,  shows  the  zip  codes  within  the  city  of  Sea�le  city  limits  studied  as  well  as  those                    

without  data  availability.  Among  the  20  Zipcode  study  areas,  the  5  zip  codes  with  the                 

greatest  decline  in  rent  with  more  than  a  10  percent  decline  between  Jan.  2020  and  Jan.                  

2021  form  the  focus  area  highlighted  with  the  red  borderline.  These  zip  codes  are  worthy  of                  

a  separate  and  detailed  analysis  to  explore  factors  that  may  explain  their  greater  decline  in                 

rent   prices.   
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Figure   1 Map   of   the   Study   Area   
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Rental   Market   Variable   

The  rental  market  data  was  collected  from  Zillow,  which  is  a  virtual  residen�al  marketplace                

in  the  United  States  (h�ps://www.zillow.com/research/data/).  It  has  a  research  site  allowing             

researchers  to  u�lize  their  data  for  academic  research  for  free.  It  provides  rental  data  as                 

Zillow  Observed  Rent  Index  (ZORI)  based  on  various  geographic  levels  including  Zip  Code.               

The  database  covers  the  United  States  and  is  updated  monthly,  which  is  very  helpful  for  the                  

research  on  the  impact  of  Covid-19  on  the  rental  market.  The  recorded  rental  price  is  the                  

price  at  the  beginning  of  the  month.  As  of  the  research  period  of  the  thesis,  the  latest  data  is                     

January  2021  and  covers  the  whole  calendar  year  2020.  However,  the  data  also  has  a  major                  

limita�on  since  it  doesn’t  cover  all  zip  codes.  The  possible  reason  for  this  problem  might  be                  

the  limita�on  in  Zillow’s  own  market  data  and  the  fact  that  some  areas  have  limited  rental                  

stock.  But  it  can  s�ll  cover  most  areas  and  give  us  an  overview  of  the  target  market.  The                    

study  uses  data  from  the  last  3  years  (2019-2021).  All  the  rent  price  data  are  reported  on  the                    

first  day  every  month.  We  pick  the  rent  on  the  first  day  of  the  year  to  calculate  the  annual                     

rent  change.  By  comparing  the  rent  on  Jan  1st  2019,  Jan  1st  2020,  and  Jan  1st  2021,  we  can                     

get  the  annual  rent  change  over  the  year  2019  and  2020,  which  are  the  most  important                  

variables   in   the   research   as   the   key   indicator   of   the   local   rental   market.   

  

Public   Health   Data-   COVID-19     

COVID-19  cases  data  is  the  direct  indicator  of  the  number  of  people  infected  by  covid.                 

Authorita�ve  research  centers  such  as  John  Hopkins  University  provide  COVID-19  data  to  the               

public  and  keep  it  updated  daily  since  the  outbreak  of  the  pandemic.  Though  the  data  is                 
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clearly  tracking  the  impact  of  COVID-19,  they  don’t  narrow  the  research  area  to  the  zip  code                  

level.  The  best  resource  for  COVID-19  data  is  the  daily  COVID-19  outbreak  summary  from                

the  King  County  government  website       

(h�ps://kingcounty.gov/depts/health/covid-19/data/daily-summary.aspx).  The  King  County      

government  provides  cumula�ve  posi�ve  cases,  posi�ve  rate,  hospitaliza�ons,  death,  and            

other  more  data  by  4  different  geographic  units  in  King  County:  city/town,  Health  Repor�ng                

Areas  (HRA),  Zip  code,  and  census  tract.  The  research  uses  zip  code  level  data  and  focuses                  

on  the  city  of  Sea�le.  Among  the  detailed  data  provided,  posi�ve  cases  and  posi�ve  rates                 

are  supposed  to  have  a  major  impact  on  the  market  change  and  people’s  decision  on  living                  

choices  rather  than  hospitaliza�on  or  death  in  a  certain  loca�on.  According  to  the  official                

defini�ons   by   King   County:     

Posi�ve  cases  refer  to  the  count  of  unique  King  County  residents  who  have  had  a  confirmed                  

posi�ve  COVID-19  PCR  laboratory  result  reported  to  the  Washington  State  Department  of              

Health.  The  posi�ve  rate  refers  to  the  rate  of  posi�ve  cases  (count  of  posi�ves  divided  by                  

total  popula�on)  among  residents  of  each  geographic  area.  For  zip  code  and  census  tract,                

the  posi�ve  rate  is  reported  as  posi�ves  per  1,000  residents.  The  data  record  started  from                 

February  1,  2020.  The  research  takes  the  data  from  2020.2.1  to  2021.1.1  that  would  have  a                  

poten�al   impact   on   the   rent   price   reported   on   January   1,   2021.   
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Socioeconomic   Data   

Beyond  the  rent  trends  extracted  from  Zillow,  new  housing  unit  permits  issued  and               

completed  are  used  as  supply  indicators.  The  data  are  extracted  from  Sea�le  Open  Data                

(h�ps://data.sea�le.gov/Permi�ng/Building-Permits/76t5-zqzr).  We  pick  only  the  data  in  a          

Current  Status  as  issued  or  completed  for  the  selected  20  zip  codes.  The  permit  type  is                  

limited  to  Building  and  the  �me  period  is  from  2020.1.1  to  2020.12.31.  Only  the  Housing                 

Units  Added  data  is  used  in  the  calcula�on.  The  permit  issued  change  rate  and  the                 

completed  rate  is  based  on  the  comparison  between  the  overall  Housing  Units  Added  in                

2020  with  the  units  in  2019.  The  rates  can  tell  a  poten�al  trend  of  housing  supply  change                   

amid   the   COVID-19   pandemic.   

  

Usually,  change  in  popula�on  is  used  as  the  indicator  of  demand,  but  there  is  no  precise                  

data  for  only  the  year  2020  at  present  because  the  census  is  ongoing  during  the  pandemic                  

and  the  data  has  not  yet  been  released.  The  es�mated  popula�on  data  will  have  a  great                  

difference  from  the  real  one  due  to  the  unexpected  outbreak  of  the  pandemic.  So  the                 

demand  data  has  few  references  but  can  only  use  the  latest  popula�on  data  from  King                 

County  Government    

(h�ps://kingcounty.gov/depts/health/covid-19/data/daily-summary.aspx).  These  2019  King      

County  popula�on  es�mates  at  the  zip  code  level  are  obtained  from  the   Washington  State                

Office  of  Financial  Management  (OFM) .  The  research  calculates  the  popula�on  density  for              

each  zip  code  within  the  study  area  to  iden�fy  the  more  reliable  demand  for  the  areas  of                   

different  sizes.  The  age  data  is  from  IPUMS  NHGIS  (h�ps://data2.nhgis.org/).  The  original              

data  is  grouped  by  4  age  groups:  0-17,  18-34,  35-59,  60+.  We  add  up  both  the  male  and                    
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female  data  for  each  age  group  and  then  divide  it  by  the  total  popula�on  to  get  the                   

percentage  of  each  group.  18-34  is  the  early  working-age  group  which  is  the  group  that  may                  

be   most   relevant   to   the   research   since   more   likely   to   be   ren�ng.   

  

The  tenure  condi�on  of  the  research  areas  can  represent  the  sensi�vity  of  the  rental                

housing  market.  The  housing  units  are  occupied  by  either  owners  or  renters.  If  the                

propor�on  of  renter-occupied  units  is  high,  the  area  is  more  sensi�ve  to  any  impact  on  the                  

rental  housing  market.  The  research  uses  the  percentage  of  renter-occupied  units  as  an               

indicator  of  the  areas’  socioeconomic  characteris�cs.  The  tenure  occupancy  data  is  obtained              

from   IPUMS   NHGIS   (h�ps://data2.nhgis.org/)   .     
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4 FINDINGS   &   INTERPRETATION     

4.1 GIS   analysis     

The  thesis’s  first  research  ques�on  asks:   How  does  the  rental  housing  market  within  the                

city   of   Sea�le   respond   to   the   COVID-19   pandemic?   

  

The  annual  change  rate  for  2020  (January  2020  to  January  2021),  can  directly  show  the                 

impact  of  the  pandemic  on  the  rent  price.  Most  areas  experienced  a  decrease  for  the  year                  

2020,  and  five  of  the  areas  presented  a  decline  of  over  10%.  These  five  zip  codes                  

experiencing  the  decline  are  adjacent  to  each  other  and  concentrated  in  the  geometric               

center  of  Sea�le  with  three  (98121,  98101,  and  98104)  being  known  as  the  Downtown  core                 

(Fig.  2  and  3).  Zip  code  98121  was  the  one  with  the  more  sizable  decrease  of  17.5%.  Only                    

three  areas  experienced  posi�ve  growth  rates.  On  the  contrary,  the  change  rates  for  all  the                 

study  areas  over  the  year  2019,  from  January  2019  to  January  2020,  are  posi�ve  and  mostly                  

between  2.6%  and  5.0%.  Zip  code,  98109  saw  the  second-largest  rent  increase  at  5.22%  over                 

2019.  But  then  in  2020,  98109  drama�cally  became  one  of  the  five  worst  declining  areas                 

with   a   rate   of   -14.0%.     
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Looking  at  rent  levels  in  2020  January  and  2021  January,  rents  in  the  focus  areas  seem  to                   

have  fallen  faster  than  in  the  surrounding  areas  (Fig.  4  and  5).  The  rents  in  Sea�le  were                   

divided  into  3  classes  from  High  Rent  to  Low  Rent.  The  High  Rent  class  includes  areas  with                   

the  top  3  highest  rents  and  the  Low  Rent  class  includes  areas  with  the  top  5  lowest  rents.                    

Before  the  pandemic,  downtown  Sea�le  was  achieving  consistently  the  highest  rent.  In              

2021,  however,  only  98101  and  98121  kept  in  the  first  class  with  the  highest  rents.  Most                  

surrounding  areas  were  downgraded  by  one  class.  98122  in  the  5  focus  areas  even               

downgraded  to  the  Low  Rent  class.  Among  the  3  High  Rent  areas  in  early  2021,  98101  s�ll                   

held  the  highest  rent  of  $2308  while  98199  in  the  northwest  became  the  second  with  a  rent                   

of  $2144.  For  the  Low  Rent  areas,  98118  in  the  south-east  upgraded  to  the  Medium  Rent                  

class  instead  of  the  2  Low  Rent  areas  close  to  Downtown  Sea�le  previously.  As  a  preliminary                  
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Figure   2   Rent   change   over   the   year   2019   Figure   3   Rent   change   over   the   year   2020   



conclusion  for  the  classifica�on  of  the  three  rent  levels,  the  difference  in  rents  at  the                 

geographic  level  has  become  more  balanced  under  the  influence  of  the  pandemic.  Although               

the  city  center  is  s�ll  the  area  with  the  highest  rents,  rents  in  areas  far  from  the  city  center                     

have  seen  more  growth.  High-rent  areas  are  spreading  from  the  city  center  to  the                

surrounding   areas.   

  
  

Looking  into  the  COVID-19  data  at  the  zip  code  level,  as  shown  in  Figure  6  and  Figure  7,  we                     

can  see  that  the  focus  areas  including  Downtown  Sea�le  were  not  the  areas  with  the  most                  

posi�ve  cases  despite  its  high  popula�on  density.  Both  the  posi�ve  cases  and  the  posi�vity                

rate  show  a  decreasing  pa�ern  when  approaching  the  center  of  the  city.  Areas  in  the  north                  

and  south  of  the  city  have  more  posi�ve  cases  and  higher  posi�vity  rates.  It  can  be  explained                   
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Figure   4   Rent   Level   in   January   2020   Figure   5   Rent   Level   in   January   2021   

  



by  a  trend  of  moving  out  that  is  a  vector  of  the  spread  of  the  disease.  Though  the  city  center                      

has  a  high  popula�on  density,  there  are  smaller  households.  People’s  des�na�ons  in              

suburban  areas  are  more  likely  socially  connected  areas,  sheltering  with  friends  and  family               

that  may  cause  a  high  infec�on  rate  (Coven  et  al.  2020).  Especially,  98118,  a  residen�al  area                  

in  the  south-east,  has  both  the  highest  posi�ve  rate  of  57.2  per  1,000  residents  and  the                  

most  posi�ve  cases  of  2,807.  Being  one  of  the  moving  des�na�ons  can  be  one  of  the                  

reasons   for   the   high   severity   of   the   pandemic.     

  

Comparing  the  COVID-19  data  with  the  rental  market  data  in  GIS,  we  see  that  the  decreasing                  

rate  of  rent  pa�ern  is  almost  the  opposite  of  the  COVID-19  pa�ern.  We  find  that  the  rate  of                    

rent  decline  is  not  directly  related  to  the  severity  of  the  pandemic  at  the  zip  code  level.  In                    

other  words,  this  change  in  rents  and  the  moving  trend  do  not  come  from  the  fear  of  the                    

pandemic  in  a  specific  area.  Socioeconomic  factors  may  play  a  more  important  role  than  the                 

pandemic.  Coven  et  al.  (2021)  suggest  a  causal  associa�on  of  migra�on  and  subsequent  case                

growth  with  a  suppor�ng  fact  that  urban  residents  fled  to  socially  connected  areas,               

consistent  with  the  no�on  that  individuals  were  sheltering  with  friends  and  family  or  in                

second  homes.  The  pa�erns  indicate  that  people  are  moving  from  areas  where  the               

pandemic  was  milder  (city  center)  to  more  severe  (less  dense  areas).  The  rent,  therefore,                

declined  sharply  in  the  city  center.  Other  socioeconomic  factors  like  high-tech  employees              

and  the  working-age  popula�on,  as  the  major  customers  of  the  rental  housing  market,  may                

also  contribute  to  the  rent  decline  under  the  impact  of  the  pandemic.  Those  people  have                 

the  capacity  to  work  from  home  and  are  more  inclined  to  move  away  from  the  city  center.                   

So,  the  higher  the  propor�on  of  these  people,  the  greater  the  secondary  impact  of  the                 

pandemic ， and   so   that   the   more   rents   will   fall.     
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From  the  housing  supply  side,  we  use  the  number  of  new  housing  permits  and  completed                 

units  as  the  indicator  of  future  housing  supply  (Fig.  8  and  9).  These  supply  indicators  show                  

fewer  permits  issued  and  completed  closer  to  the  city  center.  Among  the  five  focus  zip  code                  

areas,  98104  shows  a  different  trend  with  931  permit  units  issued  and  a  7%  increasing  rate                  

while  the  other  four  areas  show  the  greatest  decline  in  the  city.  The  reason  for  the                  

difference  may  be  the  worse  housing  condi�ons  in  that  area.  Zip  code  98155  is  a  special  area                   

that  had  0  permits  issued  and  0  completed  in  the  northeast  corner  of  Sea�le.  In  this                  

research,   it   can   be   regarded   as   an   outlier   in   a   special   period   of   the   pandemic.     
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Figure   6   COVID-19   Posi�ve   Cases     
as   of   Jan   1st,   2021   

Figure   7   COVID-19   Posi�ve   Rate   per   1,000   
residents   as   of   Jan   1st,   2021   
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Figure   8   New   Housing   Units   Permit   Issued   
in   2020   

Figure   9   New   Housing   Units   Permit   Issued   
change   over   2020   



  

The  pandemic  can  be  one  reason  for  the  distribu�on  of  supply  in  Sea�le  but  a�er  more  than                   

a  decade  of  significant  infill  development,  the  limited  space  in  the  city  center  also                

contributes  to  fewer  permits  of  new  development.  So,  even  though  the  number  of  permits                

issued  and  completed  in  the  city  center  is  greatly  reduced,  the  pandemic  is  not  the  leading                  

cause   for   the   reduc�on   in   supply   and   the   further   decline   in   rents.     

  

The  popula�on  density  pa�ern  of  the  different  zip  codes  within  the  city  of  Sea�le  from  2019                  

data  (Fig.  12)  highlights  the  concentrated  popula�on  density  in  some  downtown  core  zip               

codes.   98121   has   the   highest   density   of   79.2   people   per   acre.     

  

The  percentage  of  renter-occupied  units  is  another  indicator  that  can  help  explain  the               
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Figure   10 New   Housing   Units   Completed   
in   2020   

Figure   11 New   Housing   Units   Completed   
Change   over   2020   



different  rent  changes  between  the  focus  areas  and  the  others.  The  focus  areas  in  the  core                  

of  the  city  have  the  highest  density  of  renter  units.  (Fig.  13)  That  means  the  focus  areas  have                    

a  more  sensi�ve  rental  housing  market  to  the  poten�al  shock.  That  can  be  an  even  stronger                  

explana�on  than  the  popula�on  to  the  greater  decline  in  the  city  center  than  suburban                

areas.  The  tenure  pa�ern  is  similar  to  the  rent  change  rate  2020  with  a  concentra�on  on  the                   

city  center.  This  means  that  areas  with  a  higher  propor�on  of  renter-occupied  units  may                

have  rela�vely  greater  changes  in  rents  affected  by  the  pandemic.  Renters’  demand  is  an                

important  factor  in  rent  changes.  The  high  propor�on  of  renter-occupied  units  over  60%               

means  more  renters  than  house  owners.  The  tenure  pa�ern  in  Sea�le  is  more  suitable  for                 

renters  than  homeowners  with  a  high  price-to-rent  ra�o  according  to  the  Rent  vs.  Buy  Index                 

pa�ern  from  Zhai  &  Peng  (2021).  Under  the  same  condi�ons,  the  more  renters,  the  more                 

serious  the  rent  will  be  affected  by  external  changes,  which  can  explain  the  sharp  decline  in                  

rents  in  the  city  center  with  similar  renter-occupied  units  rate.  The  significant  rent  decline                

happening  in  the  focus  areas  indicates  a  great  change  in  the  renters’  demand  for  living                 

there.  The  a�rac�veness  loss  of  the  city  center  and  the  work  from  home  policy  are  the                  

possible  factors  that  affect  most  renters’  decision  of  living  in  a  place  and  encourage  them  to                  

leave.     
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Figure   12 Popula�on   Density   per   acre   2019   
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Figure   13 Renter   Occupied   Units   Rate   
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4.2   Comprehensive   Analysis   

By  comparing  the  spa�al  distribu�on  of  rent  change  over  2021  with  COVID-19  cases  and                

posi�vity  rate  (Fig.  4-5  and  6-7),  we  see  a  divergence  between  areas  with  rent  decline                 

compared  to  those  being  affected  more  by  the  pandemic.  The  pa�ern  of  COVID-19  posi�ve                

cases  and  posi�vity  rate  can  be  interpreted  as  an  increasing  trend  from  the  city  center  to  the                   

periphery  with  the  least  cases  in  the  focus  areas  that  have  the  greatest  rent  decline  rate.                  

Before  2020  the  rent  in  Sea�le  s�ll  grew  at  a  healthy  rate  and  kept  at  the  high-rent  level.                    

Problems  like  crime  and  homelessness  have  been  increasing  exponen�ally  within  certain             

areas   of   the   focus   area   during   COVID   making   the   downtown   less   a�rac�ve.   

  

Table   1   Informa�on   Table   for   the   Focus   Areas   and   Sea�le   (the   whole   study   area)   
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  98121   98104   98101   98109   98122   Sea�le   

Neighborhoods   
Belltown,   

Denny   
Triangle   

Pioneer   
Square,   

Interna�on 
al   District,   
First   Hill   

Central   
Business   
District,   
First   Hill   

East   Queen   
Anne,   

Westlake,   
South   Lake   

Union,   
Uptown   

Pike/Pine,   
The   Central   

District   
  

Rent   Jan   2021   
($)   

$   2,113   $   1,802   $   2,308   $   1,907   $   1,732   $   1,915   

Rent   Change   
2019   

4.66%   2.46%   4.71%   5.22%   3.77%   3.45%   

Rent   Change   
2020   

-17.53%   -15.12%   -14.17%   -13.98%   -11.41%   -6.49%   

Posi�ve   Cases   385   641   374   638   812   
20,348   

  
  



  

  

In-depth   Analysis   of   Individual   Zip   Code    

98101  is  known  as  the  Central  Business  District  of  Sea�le.  It's  densely  populated  with  48.14                 

people  per  acre.  Commercial,  retail,  and  tourism  are  the  main  businesses  in  this  area.  There                 

are  various  retail  stores,  shopping  malls,  and  restaurants.  The  famous  Pike  Place  Market  and                

Sea�le  Aquarium  are  located  here.  This  is  a  very  ac�ve  place,  with  a  significant  flow  of                  

people  and  traffic,  and  employment  opportuni�es.  The  average  rent  price  in  January  2020               
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Posi�ve   Rate   
(per   1,000)   

17.28   34.95   23.02   18.26   18.33   30.53   

Popula�on   22,274   18,339   16,247   34,939   44,306   666,553   

Popula�on   
Density     
(per   acre)   

79.2   37.9   48.1   22.9   29.9   14.17   

Area   (acre)   281   484   337   1,523   1,482   47,038   

Units   Permi�ed   
2020   

112   931   6   223   495   6,697   

Permit   Change   
2020   

-75.3%   6.5%   -99.7%   -78.3%   -51.5%   -29.6%   

Units   
Completed   
2020   

38   52   40   35   87   1,212   

Completed   
Change   2020   

-15.6%   -14.8%   -32.2%   -28.6%   -6.5%   -9.6%   

Renter   
Occupied   Rate   

77.1%   87.2%   82.6%   75.9%   67.5%   54.32%   

Age   18-34   
percentage   

48.9%   38.6%   40.6%   52.8%   48.7%   32.7%   



was  $2689  which  dropped  by  14.17%  in  2020,  decreasing  further  to  $2308  in  January  2021.                 

The  rent  was  the  highest  among  the  study  areas  and  kept  first  place  in  2021  despite  the                   

decline.  It’s  easy  to  understand  that  the  rental  price  here  has  dropped  dras�cally  due  to  fear                  

of  COVID.  The  flow  of  people  in  Pike  Place  market  presented  an  increased  risk  of  infec�on.                  

Being  close  to  this  famous  a�rac�on  was  an  advantage,  but  it  became  a  disadvantage                

because  of  the  pandemic  closures  of  office  buildings  and  the  WA  governor’s  restric�ons  to                

restaurants.  Moreover,  under  the  influence  of  self-quaran�ne  and  social  distance            

recommenda�ons,  the  externali�es  of  neighborhoods  with  adequate  services  and           

entertainment  facili�es  were  no  longer  available.  With  the  work  from  home  policies,  the              

value  from  low  commu�ng  cost  for  living  here  was  also  worthless.  Therefore,  more  people,                

whether  working  here  or  high-income,  chose  to  leave  to  find  lower-rent  and  lower-density               

neighborhoods.   

  

98104  contains  Pioneer  Square  and  the  Interna�onal  District.  The  government  center  is              

located  there  with  Sea�le  City  Hall,  King  County  District  Court,  and  other  agencies.  Protests                

and  riots  have  always  been  big  problems  here.  The  average  rent  price  here  in  January  2020                  

was  $2123  which  dropped  by  15.12%  in  2020  and  decreased  further  to  $1802  in  January                 

2021.  The  rent  used  to  be  the  fourth  highest  in  Sea�le,  but  one  year  a�er  the  outbreak  of                    

the  pandemic,  the  rent  is  now  even  lower  than  the  average  rent  of  $1915  among  the  study                   

areas.  The  decline  rate  is  the  second-highest.  Different  from  the  reasons  for  other  areas,  the                 

significant  increase  of  the  homeless  popula�on  in  tents,  the  more  serious  protests  and  riots                

played  an  even  more  important  role  in  the  neighborhood.  With  such  high  danger  and  high                 

possibility  of  infec�on,  the  demand  for  the  area  has  decreased,  even  for  government               

workers  who  work  here.  The  posi�ve  rate  of  47.1  per  1,000  residents  here  is  the                 

33   



third-highest  among  the  study  areas.  However,  the  permits  in  this  zip  code  are  higher  than                 

other  zip  codes  as  the  structures  are  old  and  it  has  been  a  prac�ce  to  demolish  rather  than                    

seismically  retrofit  buildings.  931  new  unit  permits  were  issued  in  2020  while  most  areas                

decreased  their  new  permits.  So  the  hyper-supply  situa�on  here  is  stronger  than  in  any                

other   place.     

  

98109  is  a  mixed  area  with  both  high-density  commercial  areas  and  low-density  residen�al               

neighborhoods.  It’s  also  a  densely  populated  upscale  area.  It  contains  Uptown  with  Sea�le               

Center,  South  Lake  Union  with  high-tech  companies,  and  East  Queen  Anne  as  a  low-density                

single-family  residen�al  area.  The  average  rent  price  in  January  2020  was  $2217  which               

dropped  by  14.0%  and  decreased  further  to  $1907  in  January  2021.  The  rent  was  the                 

third-highest  in  Sea�le  and  it  also  had  the  second-highest  increasing  rate  of  5.2%  in  the  year                  

2019.  But  in  2020,  rent  was  even  lower  than  the  average  rent  in  Sea�le  declining  by  more                   

than  10%.  The  pandemic  brought  a  shock  to  the  rental  market  here.  Most  renters  here  are                  

high-income  and  work  for  local  high-tech  companies  such  as  Amazon,  Google,  and  others.               

The  majority  of  employment  is  computer  and  science.  With  the  policy  of  work  from  home,                 

they  don’t  need  to  live  here  for  the  reduc�on  in  commu�ng  costs  by  paying  the  high  rent.  So                    

many   renters   le�   this   area   and   therefore   the   rent   went   down.   

  

98121  is  known  as  Belltown  or  Denny  Triangle.  It  has  a  concentra�on  of  Amazon,  Google,                 

and  high-tech  company  buildings.  These  companies  provide  the  area  with  a  large  scale               

high-income  worker  popula�on  and  housing  demand.  But  this  area  became  the  one  facing               

the  greatest  shock  in  2020  due  to  the  pandemic.  The  average  rent  price  in  January  2020  was                   

$2562  which  dropped  by  17.5%  and  decreased  further  to  $2113  in  January  2021.  Holding                
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the  greatest  rent  decreasing  rate  of  17.53%,  this  area  has  been  most  severely  affected  by  the                  

pandemic.  And  it’s  the  area  with  the  least  permits  among  the  five  focus  areas  both  in  2019                   

and  2020  and  no  completed  units  in  2021.  This  area  has  been  developed  intensively  and                 

there  are  limited  vacant  lots.  So  the  low  supply  and  fewer  permits  are  reasonable.  Located                 

to  the  right  downtown  area  of  Sea�le,  commercial  and  business  are  the  major  func�on                

while  residen�al  use  is  less  than  other  areas.  Usually,  the  living  space  per  person  is  lower  in                   

the  center  of  the  city,  and  popula�on  density  is  high  in  apartments,  especially  in  the  central                  

area  with  extremely  high  rent.  Those  people  who  work  here  prefer  to  pay  a  higher  rent                  

premium  to  avoid  the  financial  and  physical  commute  cost.  When  most  retail  stores  and                

restaurants  closed  and  work  from  home,  living  in  this  area  became  more  challenging.  As                

people  were  working  from  home,  some  needed  more  space  which  could  not  easily  be  found                 

in  the  area.  From  the  significant  rent  decline,  we  see  the  problems  of  living  in  the  central                   

area   where   expanding   one’s   unit   size   is   not   that   easy.   

  

98122  is  an  area  dominated  by  low-density  housing.  The  Central  District  is  the  major                

neighborhood  here.  The  average  rent  price  in  January  2020  was  $   1955  which  dropped  by                 

11.41%  and  reached  $1732  in  January  2021.  A�er  the  outbreak  of  COVID-19,  the  rent                

became  the  second-lowest  among  the  study  areas.  As  a  neighborhood  close  to  the  city                

center,  the  average  rent  price  is  not  high.  But  the  decreasing  rate  here  was  s�ll  over  10%.                   

That  means  the  neighborhood  lost  its  a�rac�on  to  the  renters.  The  poten�al  problem  here                

might   be   the   most   posi�ve   cases   of   1155   among   the   five   focus   areas.     
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4.3   Sta�s�cal   Analysis   

The  thesis’s  second  research  ques�on  asks:   What  are  some  of  the  factors  associated  with                

the   decline   in   rent   over   the   last   year   in   Sea�le?     

  

From  the  different  rent  change  rates  in  different  loca�ons,  we  can  es�mate  a  higher  decline                 

in  the  higher-rent  areas  and  a  lower  decline  or  increase  in  the  lower-rent  areas.  By  ranking                  

the  rents  of  all  the  20  study  areas  at  the  beginning  of  2019,  2020,  and  2021,  the  curve  shows                     

an  obvious  fla�ening  trend  a�er  the  year  2020  (Fig.  14).  As  Zhai  &  Peng  (2021)  found  that,                   

home  prices  and  rents  in  the  U.S.  have  been  growing  steadily  over  the  past  decade.  In                  

Sea�le,  rent  trends  also  showed  the  same  trend  before  2020.  The  overall  rental  prices  at  the                  

beginning  of  2020  have  increased  compared  to  one  year  ago.  However,  the  higher  end  of  the                  

rent  ranking  gradient  at  the  beginning  of  2021  has  dropped  significantly  from  2020,  but  the                 

lower-rent  end  didn’t  drop  much.  That  means  the  overall  rent  prices  in  the  city  of  Sea�le  are                   

becoming  less  dispersed  while  declining  amid  the  COVID-19  pandemic  and  the  higher-rent              

areas  are  affected  more  severely  than  lower-rent  areas.  Table  2  shows  the  rent  ranking  for  all                  

the  zip  codes  in  the  three  years  with  the  focused  areas  highlighted.  Changes  in  the  ranking                  

indicate  the  different  extent  of  the  impact  of  COVID-19  in  each  zip  code  area.  Four  of  the                   

focus  zip  codes  used  to  have  the  highest  rents  among  the  study  areas  in  2019  and  2020,  but                    

at  the  beginning  of  2021  their  rankings  began  to  sca�er  significantly  with  their  greatest  rent                 

decline.  98101  has  maintained  the  highest  rent  in  the  city,  but  with  a  high  rate  of  decline,                   

the  highest  rent  in  the  city  has  also  fallen.  98109  and  98104  even  fell  to  tenth  and                   

fourteenth.  In  contrast,  the  rankings  of  the  bo�om  five  areas  are  rela�vely  stable.  98125,                

holding  the  lowest  rent  in  the  study  area  for  2020  and  2021,  has  very  close  increase  rate                   
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over  2019  and  decline  rate  over  2020  which  prevent  the  lower  end  of  the  rent  ranking                  

gradient   from   dropping   much.     

  

Figure   14 Rent   Ranking     

  

Table   2 Rent   Ranking   for   the   year   2018,   2019,   and   2020   

  (the   5   focus   areas   are   marked   in   color)   
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Rank   2019   2020     2021   

1st   98101   98101   98101   

2nd   98121   98121   98199   

3rd   98112   98109   98121   

4th   98109   98104   98155   

5th   98104   98112   98117   

6th   98117   98199   98144   

7th   98199   98117   98112   

8th   98155   98106   98115   



  

  

  

Figure   15 Annual   Rent   Change   Rate   for   the   20   zip   codes   

  

The  rent  growth  rates  over  2019  for  all  areas  are  posi�ve  around  3%  and  the  highest  rates                   

are  around  5%.  The  2020  annual  rent  change  for  most  zip  codes  became  nega�ve.  Almost                 
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9th   98144   98155   98107   

10th   98106   98115   98109   

11th   98115   98107   98103   

12th   98116   98144   98106   

13th   98107   98116   98116   

14th   98103   98122   98104   

15th   98122   98103   98118   

16th   98102   98102   98102   

17th   98119   98119   98119   

18th   98118   98118   98133   

19th   98125   98133   98122   

20th   98133   98125   98125   



half  of  the  zip  codes  have  rent  decline  over  5%.  The  five  focus  zip  codes  declined  with  rates                    

even  over  10%.  From  the  overall  rent  change  rate  gradient  over  2020  for  all  zip  codes                  

ordered  by  2020  rent  change  shown  in  Fig.  15,  the  decreasing  rate  varies  greatly  among  zip                  

areas.  The  highest  rent  change  is  3.26%  in  98133  and  the  lowest  rent  change  is  -17.53%  in                   

98121.  There  is  a  huge  gap  in  the  rent  change  rate  between  zip  codes  which  indicates  the                   

uneven   impacts   of   the   pandemic   on   spa�al   loca�on.     

  

The  correla�on  analysis  shows  that  the  rent  change  rate  in  2020  has  significant  correla�ons                

at  the  0.01  level  to  popula�on  density,  tenure  (rate  of  renter-occupied  units),  teenage  group                

popula�on  under  17,  working-age  group  popula�on  between  18  to  34  ,  and  high-tech               

employees  (computer,  engineering,  and  science).  And  it  also  has  rela�vely  significant             

correla�ons  at  the  0.05  level  to  the  permit  issued  change  rate,  popula�on,  age  group                

between  35  to  59,  and  employees  in  sales  and  natural  resource  related  careers.  Those                

factors  are  proved  to  be  associated  with  the  rent  decline  in  the  city  of  Sea�le  during  the                   

COVID-19  pandemic.  Popula�on  density,  rate  of  renter-occupied  units,  age  group  between             

18-34,  and  propor�on  of  high-tech  employees  are  the  4  most  cri�cal  factors  that  are                

nega�vely  correlated  with  the  degree  of  rent  change  rate  in  the  area.  These  4  factors  are                  

poten�al  explana�ons  for  why  rents  in  the  specific  area  are  so  severely  affected  by  the                 

pandemic.  Areas  that  are  high  in  those  factors  have  a  higher  possibility  to  see  a  great  decline                   

in  rents.  On  the  other  hand,  the  teenage  group  under  17  has  a  strong  posi�ve  correla�on                  

with   the   rent   change   rate.     

  

The  rent  change  rate  over  2020  shows  significant  correla�ons  to  popula�on  density  and  rate                

of  renter-occupied  units  at  the  0.01  level  and  a  rela�vely  significant  correla�on  with  the                
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popula�on  at  the  0.05  level.  The  rent  change  and  both  popula�on  density  and  renter                

occupancy  rate  are  nega�vely  correlated  with  r  values  of  -0.77  and  -0.81.  Both  |r|  values  are                  

over   0.7   which   means   the   two   variables   are   strongly   correlated   to   the   rent   change.     

  

There  are  two  strong  correla�ons  between  the  age  of  residents  and  the  rent  change  rate                 

amid  the  pandemic.  A  strong  posi�ve  correla�on  between  the  teenage  group  under  17  to                

the  rent  change  with  r  value  of  0.81  and  a  strong  nega�ve  correla�on  between  the                 

working-age  group  18-34  to  the  rent  change  with  r  value  of  -0.73.  That  means  rent  in  the                   

areas  with  more  teenagers  are  more  likely  to  be  stable.  And  in  those  areas  with  a  more                   

working-age  popula�on,  rents  are  more  likely  to  decrease  more  under  the  impact  of  the                

pandemic.  We  can  es�mate  that  areas  with  higher  popula�on  density  or  higher  renter               

occupancy   rates   are   more   likely   to   face   a   greater   decline   in   rent   price   over   the   year   2020.     

  

Percentage  of  employment  in  Computer,  Engineering  and  Science  has  a  rela�vely  strong              

nega�ve  correla�on  with  the  rent  change  rate.  The  r  value  is  -0.63,  significant  at  the  0.01                  

level.  Areas  with  more  employees  in  these  high-tech  sectors  may  have  higher  possibility  to                

see  sharper  rent  decline.  The  focus  areas  in  the  city  center  are  the  areas  having  a  high                   

propor�on  of  those  high-tech  employees.  That  can  be  one  of  reasons  for  why  those  areas                 

close   to   downtown   saw   the   greatest   rent   decline.     

  

From  the  correla�on  analysis,  we  find  that  the  rent  change  rate  has  no  significant                

rela�onship  with  the  COVID-19  cases  or  posi�ve  rate  (Appendix.  Pearson  Correla�ons,  All              

Variables).  That  means  the  rent  changes  at  zip  code  level  are  affected  by  the  secondary                 

impact  of  the  COVID-19  pandemic  rather  than  the  pandemic  itself.  This  finding  is  different                
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from  the  finding  of  Kuk  et  al.  (2021)  that  heterogeneity  in  COVID-19  case  rates  helps  explain                  

differen�al  rental  market  trends  at  the  metropolitan  area  level  and  indicates  less  direct               

impact  of  COVID-19  on  the  rental  housing  market  at  the  neighborhood  level.  Instead,  the                

COVID-19  posi�ve  cases  and  popula�on  also  have  a  significant  correla�on  at  the  0.01  level.                

They  have  a  rela�vely  strong  posi�ve  correla�on  with  an  r  value  of  0.65.  (Appendix.  Pearson                 

Correla�ons,  All  Variables).  The  correla�on  between  the  number  of  COVID-19  posi�ve  cases              

and  the  popula�on  cannot  explain  the  great  decline  in  rent  observed  downtown  with  high                

popula�on   density   but   not   necessarily   a   large   popula�on.     

  

For  permit  issued  change  rate,  the  |r|  value  equals  0.513,  between  0.4  -  0.6,  which  means                  

that  these  two  variables  are  moderately  correlated  (Table  3).  That  means  the  great  change  in                 

2020  caused  by  the  COVID-19  pandemic  can  be  partly  explained  by  the  supply  change.  This                 

is  a  reasonable  result  based  on  the  microeconomic  theories.  The  rent  change  rate  has  a                 

posi�ve  correla�on  to  the  permit  change  rate.  Developers  o�en  use  market  rent  signals  as                

an  indicator  of  demand.  If  the  rent  in  a  place  has  increased  significantly,  developers  will  tend                  

to   get   more   development   permits   there,   and   vice   versa.     

  

The  correla�on  analysis  answers  the  research  ques�on  of  what  are  the  factors  associated               

with  the  decline  in  rent  over  2020.  The  research  suggests  that  there  is  no  direct  correla�on                  

between  the  rent  change  and  COVID-19  cases  or  posi�ve  rate  at  zip  code  level  in  the  city  of                    

Sea�le.  Those  zip  codes  have  high  popula�on  density,  high-tech  employment,  working-age             

popula�on  (18-34),  and  renter-occupied  units  rates  are  more  likely  to  have  greater  decline  in                

rents.  These  factors  make  the  areas  vulnerable  to  the  secondary  impact  of  the  pandemic                

such  as  work  from  home  policy,  the  subsequent  migra�on  of  residents,  and  the  decline  in                 
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the  a�rac�veness  of  the  city  center  and  further  affect  the  rents.  In  addi�on  to  the  four                  

major  factors  that  posi�vely  correlated  to  rent  decline,  the  teenage  popula�on  (under  17)               

has  a  strong  posi�ve  correla�on  with  the  rent  increase.  And  there  are  also  factors  that  show                  

rela�vely  high  correla�on  to  the  rent  change  over  2020.  In  summary,  the  extent  to  which                 

rents  in  Sea�le  are  affected  by  the  COVID-19  pandemic  is  the  result  of  the  combined  effects                  

of   mul�ple   factors   of   different   spa�al   loca�ons   at   the   zip   code   level.   

  

  

Table   3 Pearson   Correla�ons,   Significant   Correla�ons   

  

Through  T-Test,  the  research  tries  to  explore  if  there  is  a  significant  difference  between  the                 
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focus  areas  and  other  study  areas.  20  areas  are  divided  into  2  groups:  the  focus  areas  and                   

other  areas.  The  result  suggests  the  rent  change  rate  over  2020  has  a  significant  difference                 

between  the  focus  areas  and  other  areas  with  the  p  value  of  0.000.  That  means  the  five                   

focus  zip  codes  were  obviously  more  severely  affected  by  the  COVID-19  pandemic  than               

other  areas.  The  p  value  of  popula�on  density  is  0.038  and  the  renter  occupancy  rate  is                  

0.000.  (Table  4)  Both  popula�on  density  and  renter  occupancy  have  significant  differences              

between  the  focus  areas  and  other  areas.  So  these  two  variables  are  part  of  possible  reasons                  

for  the  greater  decline  happening  in  those  focus  areas.  It’s  possible  that  the  focus  areas  in                  

the  city  center  with  higher  popula�on  density  tend  to  have  higher  rates  of  renters  because                 

of  the  demand  for  higher  density  neighborhoods  before  the  pandemic  and  therefore  rents               

there  declined  most  a�er  the  breakout  of  the  pandemic  when  that  demand  started  to                

decrease.    

  

For  all  types  of  occupa�on  shown  in  Table  5,  two  sectors  have  significant  differences                

between  the  focus  areas  and  the  others:  Computer,  engineering  and  science,  and  Natural               

resources,  construc�on,  and  maintenance  (have  p  value  under  0.01).  The  different             

propor�on  of  those  employment  are  also  the  possible  reasons  for  different  levels  of  impact                

by  the  pandemic.  Employees  in  computer,  engineering  and  science  are  more  capable  of               

telecommu�ng  and  leaving  the  city  center.  It’s  the  opposite  for  those  working  in  natural                

resources,  construc�on,  and  maintenance  considering  their  posi�ve  correla�on  with  the            

rent   change   rate.     

  

For  the  age  groups,  the  popula�on  structure  in  the  focus  areas  and  other  areas  are                 

significantly  different.  The  two  groups,  age  under  17,  and  between  18  to  34,  show  significant                 
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differences  with  p  value  under  0.01.  The  early  working-age  popula�on  between  18  to  34  are                 

more  likely  to  be  ren�ng  and  have  a  demand  for  being  close  to  the  city  center  while  families                    

with  children  under  17  usually  own  a  house  with  more  space  and  be�er  environment  away                 

from  the  city  center.  And  on  the  other  hand,  the  popula�on  between  18  to  34  can  make                   

decisions  to  move  by  themselves  while  younger  people  cannot.  So  areas  with  more  people                

between  18-34  are  more  likely  to  see  higher  rent  decline  and  areas  with  more  teenagers                 

may   probably   see   a   rela�vely   stable   rent.   

  
Table   4 Independent-samples   Test   1,   Socioeconomic,   Grouped   by   Focus   Areas   and   

Other   Areas   
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Table   5 Independent-samples   Test   2,   Occupa�on   Percentage,   Grouped   by   Focus   Areas   

and   Other   Areas   

  

Table   6     Independent-samples   Test   3,   Age   groups,   Grouped   by   Focus   Areas   and   Other   Areas   
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Through  the  basic  sta�s�cal  analysis,  we  figure  out  the  5  major  factors  that  are  associated                 

with  rent  change  during  the  pandemic.  They  are  popula�on  density,  tenure  (rate  of               

renter-occupied  units),  teenage  group  popula�on  under  17,  working-age  group  popula�on            

between  18  to  34  ,  and  high-tech  employees  (computer,  engineering,  and  science).  Those               

factors  also  contribute  to  the  different  condi�ons  in  the  focus  areas  with  the  greatest  rent                 

decline  rate.  We  found  that  the  high  popula�on  density,  high  rate  of  renter-occupied  units,                

larger  working-age  group  popula�on  and  more  high-tech  employees  probably  made  rents  in              

the   areas   decrease   more   during   the   pandemic   to   some   extent.     

  

4.4   Summarizing   in   a   Story     

The  significant  rent  decrease  indicates  a  decrease  in  demand  for  higher  rent  proper�es  in                

the  center  of  the  city,  which  can  have  long  las�ng  impacts  if  workers  do  not  return  to  their                    

in-person  office  space  as  expected  in  the  following  months.  The  remote  working  policy               

which  started  in  March  2020  and  made  a  large  por�on  of  urban  employees  able  to  work                  

from  home  and  reduce  their  avoidance  for  transporta�on  and  commu�ng  costs  is  crea�ng               

more  issues  for  the  rental  market  in  the  downtown.  Therefore  the  demand  for  living  in  the                 

center  of  the  city  also  declined.  This  policy  has  a  very  obvious  influence  on  people’s  living                  

choices  in  loca�on  and  to  the  market  rent  prices.  The  impact  of  the  policy  changes  is                  

stronger  as  it  is  closer  to  the  city  center.  However,  people’s  capacity  to  leave  ma�ers.                 

Because  the  working-age  popula�on  (18-34)  and  high-tech  employees  are  the  groups  that              

have  the  strongest  capacity  to  work  from  home  and  they  are  more  likely  to  do  so.  Renters                   

are  also  the  popula�on  that  have  high  mobility  in  choice  of  living  place.  Younger  renters                 

working  in  tech  are  significantly  more  represented  in  Sea�le’s  downtown  than  in  other               
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areas.  So  the  impact  of  the  pandemic  in  downtown  Sea�le  is  greater  and  associated  with  a                  

significant  decline  in  rents.  High-tech  employees,  including  computer,  engineering,  and            

science,  account  for  23%  of  employment  in  the  5  focus  areas  (city  center)  while  only  15%  in                   

other  areas.  These  people  are  probably  also  at  the  early  working-age  and  rent  in  the  city                  

center.  They  are  the  major  popula�on  that  has  a  high  work-from-home  capacity  and  choose                

to  leave  the  city  center.  Also,  working  from  home  requires  separate  spaces  for  work  making                 

small  apartments,  which  is  the  norm  downtown  more  difficult  to  work  from.  Living  in  a                 

place  away  from  the  center  with  lower  rent  and  bigger  spaces  seemed  to  be  a�rac�ve  for  a                   

certain  market  segment.  In  a  work-from-home  world,  people  need  more  home  space,  more               

safety,   and   they   might   reevaluate   their   home   loca�on.     

  

A�er  the  quaran�ne  and  work  from  home,  policies  took  effect  and  when  people  took  it                 

more  seriously,  traffic  declined  and  the  cost  of  commu�ng  decreased.  The  a�rac�on  of               

lower  commu�ng  costs  does  not  seem  to  balance  the  high  rent  downtown  as  long  as  people                  

work  from  home.  The  decline  in  a�rac�veness  of  the  city  center,  the  reduc�on  in  retail,                 

ac�vi�es,  and  restaurant  services,  as  well  as  the  worsening  social  environment  in  the  city                

center  such  as  homelessness,  protests,  riots,  and  crime,  have  combined  to  reduce  the               

a�rac�veness  of  the  city  center  during  the  COVID-19  pandemic  even  with  a  stronger  effect                

than  the  pandemic  itself.  So  the  demand  for  externality  becomes  another  reason  for  moving                

out.  When  we  can  only  conduct  ac�vi�es  around  our  home,  the  externality  of  the                

neighborhood  will  play  a  more  important  role  in  one’s  life.  Such  as  green  land,  safety,  less                  

noise,   low   popula�on   density,   and   so   on.     

  

   

47   



5    Conclusion   &   Implica�on   

The  research  explores  the  response  of  Sea�le’s  housing  rental  market  to  the  impact  of  the                 

COVID-19  pandemic.  According  to  the  analysis  of  GIS  pa�erns  before  and  a�er  the               

pandemic,  the  pandemic  did  have  an  impact  on  the  local  rental  housing  market  and  this                 

impact  is  actually  not  directly  caused  by  the  severity  of  the  pandemic.  This  impact  involves                 

the  rents  and  the  structure  of  the  local  rental  housing  market.  Rents  all  over  Sea�le  have                  

dropped  to  varying  degrees  over  2020  with  the  COVID-19  pandemic  being  a  factor.  The                

closer  to  the  city  center,  the  stronger  the  impact.  The  focus  areas  in  the  city  center  suffered                   

the  most  drama�c  rent  decline.  Work  from  home  policy,  the  subsequent  migra�on  of               

residents,  and  the  decline  in  the  a�rac�veness  of  the  city  center  are  the  main  reasons  that                  

actually   caused   this   phenomenon   under   the   pandemic.     

  

According  to  the  basic  sta�s�cal  analysis,  the  research  concludes  that  popula�on  density,              

tenure  (rate  of  renter-occupied  units),  teenage  group  popula�on  under  17,  working-age             

group  popula�on  between  18  to  34,  and  high-tech  employees  (computer,  engineering,  and              

science)  are  the  major  factors  that  are  associated  with  the  significant  decline  in  rent  over  the                  

last  year  in  Sea�le.  Based  on  their  socioeconomic  background,  those  zip  codes  in  the  city                 

center  are  high  in  popula�on  density,  propor�on  of  high-tech  employment,  working-age             

popula�on  (18-34),  and  the  renter-occupied  units  rate  but  low  in  teenage  group  popula�on               

(0-17).  These  factors  made  the  demand  shi�  away  from  the  city  center  and  the  subsequent                 

rent  decline.  Combined  with  socioeconomic  background  in  the  center  of  Sea�le,  all  the               

factors  can  be  summarized  in  two  points:  people’s  capacity  to  leave  the  city  center  and  the                  

a�rac�veness  loss  of  the  city  center.  People’s  living  style  was  greatly  affected  by  the                

COVID-19  pandemic.  Quaran�ne  and  work  from  home  policy  decreased  the  demand  for              
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commu�ng  and  therefore  the  demand  for  housing  in  the  center  of  the  city  was  not  as                  

prevalent.  The  rents  are  a  great  indicator  of  the  housing  demand  as  supply  takes  �me  to                  

catch  up  to  demand.  This  can  indicate  a  decreasing  demand  for  living  downtown  as  people                 

move  out  of  their  areas  of  employment.  Through  the  research  about  the  impact  of  the                 

COVID-19  pandemic  on  rents  in  the  city  of  Sea�le  limits,  we  can  conclude  why  and  how  the                   

pandemic  affects  the  rental  housing  market  and  know  the  factors  that  lead  to  a  stronger  rent                  

change.  We  can  probably  prepare  for  the  market  change  and  achieve  a  poten�al  new  trend                 

of   people’s   living   choices   a�er   the   breakout   of   a   pandemic   like   COVID-19   in   the   future.   
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Variables   Classifica�on   Data   Period   Geographic   
level   

Source   Link   

Rent   Rent   ($)   2018.1.1;   
2019.1.1;   
2020.1.1   

Zip   Code   Zillow   
Research   

h�ps://www.zillow.com/researc 
h/data/   

Rent   Change   Rate   
(%)   

2019.1.1-20 
20.1.1;   

2020.1.1-20 
21.1.1   

Zip   Code   Calcula�on   /   

Covid-19   Data   Posi�ve   Cases   
(count)   

2020.2.1-20 
21.1.1   

Zip   Code   kingcounty. 
gov   

h�ps://kingcounty.gov/depts/h 
ealth/covid-19/data/daily-sum 

mary.aspx   

Posi�ve   Rate   (per   
1,000   residents)   

2020.2.1-20 
21.1.1   

Zip   Code   

New   Units   
Supply   

New   Unit   Permit   
Issued   (count)   

2020.1.1-20 
20.12.31   

Zip   Code   sea�le.gov   h�ps://data.sea�le.gov/Permi� 
ing/Building-Permits/76t5-zqzr   

New   Unit   Completed   
(count)   

2020.1.1-20 
20.12.31   

Zip   Code   

Issued   Change   Rate   
(%)   

2020.1.1-20 
20.12.31   

Zip   Code   Calcula�on   /   

Completed   Change  
Rate   (%)   

2020.1.1-20 
20.12.31   

Zip   Code   
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Popula�on   Popula�on   (count)   2019   Zip   Code   kingcounty. 
gov   

h�ps://kingcounty.gov/depts/h 
ealth/covid-19/data/daily-sum 

mary.aspx   

Popula�on   density   
(per   acre)   

2019   Zip   Code   Calcula�on   /   

Tenure   Renter-occupied   
Units   Rates   (%)   

2019   Zip   Code   IPUMS   
NHGIS   

&   

Calcula�on   

  

h�ps://data2.nhgis.org/   

Age   

  

0-17   (%)   

18-34   (%)   

35-59   (%)   

60+   (%)   

2019   Zip   Code   

Occupa�on   

  

Management,   
business,   and   
financial   (%)   

Computer,   
engineering,   and   

science   (%)   

Educa�on,   legal,  
community   service,   
arts,   and   media   (%)   

Healthcare   
prac��oners   and   

technical   (%)   

Service   (%)   

Sales   and   office   (%)   

Natural   resources,   
construc�on,   and   
maintenance   (%)  

Produc�on,   
transporta�on,   and   
material   moving   (%)   

2019   Zip   Code   U.S.   Census   
Bureau   

h�ps://data.census.gov/cedsci/ 
table?q=2021%20S2401&�d=A 

CSST1Y2019.S2401   



Pearson   Correla�ons,   All   Variables   (except   occupa�on)   
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Pearson   Correla�ons,   Percentage   of   Occupa�on   

  

   

55   



Independent-samples   Test,   Rental   Housing   Market   and   COVID-19,   Grouped   by   Focus   Areas   and   Other   Areas   
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