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INTRODÈCTION 
The RbjecW Rf WhiV VWXd\ iV WR TXaQWif\ Whe UeOaWiRQVhiS beWZeeQ Whe RSeUaWiRQ Rf hRPeV iQ 
Whe TRZQ aV VhRUW-WeUP UeQWaOV (STRV) aQd Whe VXSSO\ aQd dePaQd Rf ZRUNfRUce hRXViQg. 
The VWXd\ iV fRXQded RQ a UigRURXV PeWhRdRORg\ VXch WhaW Whe TRZQ cRXOd baVe a fee RQ 
Whe UeVXOWV if deViUed.  

ΖQ WhiV UeSRUW, Whe WeUP ȊShRUW TeUP ReQWaOȋ RU ȊSTR,ȋ iV defiQed aV a UeVideQWiaO 
dZeOOiQg XQiW WhaW iV UeQWed fRU a SeUiRd Rf OeVV WhaQ 30 cRQVecXWiYe da\V. 

The VWXd\ begiQV ZiWh aQ RYeUYieZ Rf Whe hRXViQg PaUNeW aQd ecRQRPic WUeQdV iQ PagRVa 
SSUiQgV, fROORZed b\ aQ aQaO\ViV Rf Whe TRZQȇV STR PaUNeW WR SURYide cRQWe[W fRU Whe iPSacW 
aQaO\ViV. The VWXd\ cRQcOXdeV ZiWh a fee caOcXOaWiRQ baVed RQ Whe iPSacW UeVXOWV. 
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SECTION Iِ 
HȒɖɀiȇg MaȸkeɎ aȇd ShȒȸɎ Teȸȅ ReȇɎaǼ 
Tȸeȇdɀ 

This section summari]es the socioeconomic and housing market trends in Pagosa Springs. 
The purpose is to put the short-term rental market in conte[t of the surrounding area. 
Ζncluded in this summar\ is an outline of demographic trends, an overvieZ of the housing 
market, and descriptive statistics of the short-term rental market. Ke\ data sources that 
informed this anal\sis include the US Census Bureauȇs American Communit\ Surve\, the 
Colorado Department of Local Affairs (DOLA), AirDNA, and the ToZn of Pagosa Springs.  

DeȅȒgȸaȵhic PȸȒfiǼe 
The population of Pagosa Springs has stagnated relative to Archuleta Count\. Pagosa has 
also seen the number of children living in the area decline and the number of seniors groZ. 
This raises concerns about maintaining a sufficient Zorkforce to staff local hospitals and 
uphold the tourism industr\ in Pagosa Springs. 

Figɖȸe Iِ׏ٮ 
PȒȵɖǼaɎiȒȇ Tȸeȇdɀ 

 

Source: 

DOLA and Root Polic\ Research. 
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Above, Figure Ζ-1 shoZs population trends in Pagosa Springs and Archuleta Count\. Data 
from DOLA indicates a slight increase in the Pagosa Springs population in the late 1990s 
that has since plateaued and sta\ed around 1,600 people. Archuleta Count\, hoZever, has 
seen consistent groZth. Ζn 1990, the count\ had 5,345. This greZ to 13,367 in 2020; a 150% 
increase.  

Figure Ζ-2 shoZs the population distribution in Pagosa Springs b\ age for 2010 and 2020. 
The age cohort Zith the largest decline is children (residents under 18). Ζn 2010, one-third 
of the population Zas under age 18, but in 2020 this cohort dropped b\ half to 16%. The 
\oung adult population (18-29) overtook children as the biggest age cohort in 2020, 
accounting for 28% of the population, an 8 percentage point increase since 2010. The 
middle-aged cohort (30-54) sta\ed stable from 2010 to 2020 (24% and 27% respectivel\). 
The senior population (65+) saZ substantial groZth from 11% in 2010 to 18% (almost tZo-
fifths of the population) in 2020.  

Figɖȸe Iِאٮ 
Age DiɀɎȸibɖɎiȒȇً 
PagȒɀa Sȵȸiȇgɀً ׎׏׎א 
aȇd ׎א׎א 

 

Source: 

ACS 5-\ear estimates and Root Polic\ 
Research. 

The groZth of seniors, decline of children, and stagnation of the middle and older adult 
population ma\ present a concern for the development of the future Zorkforce. As the 
population ages, it ma\ be harder to fill essential jobs in the communit\. The ne[t 
subsection Zill detail emplo\ment trends in Pagosa Springs. 
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EȅȵǼȒɵȅeȇɎ 
Figure Ζ-3 shoZs the distribution of jobs in 2010 and 2019 in Pagosa Springs. Ζn both 2010 
and 20191 several of the major sectors in the toZnȃAccommodation and Food Services; 
Health Care and Social Assistance; Arts, Entertainment, and Recreation; and Retail Tradeȃ
are tourism related. Combined, these industries accounted for 43% of total jobs in 2010 
and 45% in 2019. The share of jobs in the Health Care and Social Assistance sector has 
groZn substantiall\ since 2010 Zhile the share in the Educational Services sector has 
contracted.    

Figɖȸe Iِבٮ 
PagȒɀa Sȵȸiȇgɀ JȒbɀ DiɀɎȸibɖɎiȒȇً ׎׏׎א aȇd ח׏׎א 

 
Source: LEHD and Root Polic\ Research. 

 

1 LEHD data for 2020 at the toZn level are not available \et.  
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Figure Ζ-4 shoZs the net infloZ of Zorkers2 to Pagosa Springs from 2002 to 2019. This is 
calculated b\ subtracting the number of Zorkers living in Pagosa Springs from the number 
of Zorkers emplo\ed in Pagosa Springs, a positive number indicates that more Zorkers are 
commuting into Pagosa Springs than commuting out. The figure shoZs that overtime, the 
number of resident Zorkers is not keeping up Zith the increase in jobs, Zhich has led to an 
increase in in-commuting.  

Figɖȸe Iِגٮ 
PagȒɀa Sȵȸiȇgɀ NeɎ IȇfǼȒɯ Ȓf WȒȸkeȸɀ 

Source: LEHD and Root Polic\ Research. 

HȒɖɀiȇg PȸȒfiǼe 
Data shoZs there has been a groZth in vacant units in Pagosa Springs. Figure Ζ-5 shoZs the 
number and distribution of units b\ occupanc\ from 2010 to 2020, according to DOLA 
estimates. The total number of units has remained relativel\ flat but the share of units that 
are vacant has increased, betZeen 2010 and 2020 the share of units that are vacant 
increased b\ 10 percentage points.   

 

2Data represent primar\ jobs. 
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Figɖȸe Iِדٮ 
HȒɖɀiȇg UȇiɎɀ aȇd Occɖȵaȇcɵً ׎׏׎א ɎȒ ׎א׎א 

 
Source: DOLA, and Root Polic\ Research. 

Figure Ζ-6 shoZs home value trends in Pagosa Springs and Archuleta Count\ median 
household income over time. Home values have increased substantiall\ since 2012 and the 
trend rapidl\ accelerated in 2020. BetZeen 2009 and 2022, home values increased b\ 85%. 
Median income in the count\, hoZever, has onl\ increased 39% betZeen 2009 to 2020. 
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Figɖȸe Iِהٮ 
HȒȅe VaǼɖe aȇd IȇcȒȅe Tȸeȇdɀ 

 
Note: 2022 average includes Januar\ to Jul\ 2022.  

Source: ZilloZ Home Value Ζnde[, and Root Polic\ Research. 

Figure Ζ-7 shoZs rent trends from 2017 to 2022. From 2017 to 2019, there Zas relativel\ 
little change in rent prices. The\ sta\ed around $900 during this period. HoZever, as Zith 
home values, rent prices have increased dramaticall\ since 2020. Overall, rent has groZn 
122% since 2017. 
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Figɖȸe Iِוٮ 
PagȒɀa Sȵȸiȇgɀ ReȇɎ Iȇdeɴ 

 
Source: ZilloZ and Root Polic\ Research. 

ShȒȸɎ Teȸȅ ReȇɎaǼɀ 
There are currentl\ 124 licensed short term rentals (STRs) in Pagosa Springs. About half of 
the STR stock is composed of single famil\ homes. Figure Ζ-8 details the number listings 
and the number of bedrooms b\ home t\pe.  

Figɖȸe Iِזٮ 
Liceȇɀed ShȒȸɎ Teȸȅ 
ReȇɎaǼɀ bɵ Tɵȵe aȇd 
Nɖȅbeȸ Ȓf BedȸȒȒȅɀ 

Note: 

As of August 2022. 

 

Source: 

ToZn of Pagosa Springs. 

According to AirDNA data, listings of short term rentals have been rising since 2014, but the 
trend accelerated folloZing 2020. Figure Ζ-9 shoZs the cumulative listings over time and the 
number of listings added b\ \ear.  

UQiWV BedURRPV

All AcWiYe STRV 124 308

ADU 9 13

ASaUWPeQW 4 8

CRQdRPiQiXP 18 39

DXSle[/TUiSle[ 1 4

SiQgle FaPil\ HRPe 66 175

TRZQhRPe 26 69

Page 36 of 59

NEW BUSINESS VI.1.

Page 68 of 548



 
 

 

ROOT POLΖCY RESEARCH SECTΖON Ζ, PAGE 8 

Figɖȸe Iِחٮ 
AcɎiɮe Jɖȇe אא׎א 
LiɀɎiȇgɀً bɵ Yeaȸ Ȓf 
EȇɎȸɵ 

Note: 

2022 average includes data from 
Januar\ to Jul\ 2022.  

 

Source: 

AirDNA and Root Polic\ Research. 

 

Figure Ζ-10 shoZs the number of active listings in Pagosa Springs and the average number 
of bedrooms, bathrooms, guest capacit\, and dail\ rate as of June 2022, according to 
AirDNA data. On average, STRs in Pagosa Springs have 2 bedrooms and 2 bathrooms Zith 
a guest capacit\ of si[ people. The average dail\ rate is $240 per night. The t\pical STR in 
Pagosa Springs is rented 131 da\s per \ear and generates $31,464 in revenue annuall\.  

Figɖȸe Iِ׎׏ٮ 
PagȒɀa Sȵȸiȇgɀ STR ChaȸacɎeȸiɀɎicɀ 

Note: 

As of June 2022. 

 

Source: 

AirDNA and Root Polic\ Research. 

 

 

AYeUage 
ChaUacWeUiVWicV

NXPbeU Rf AcWiYe LiVWiQgV 124

BedURRPV 2.1

BaWhURRPV 1.8

GXeVW caSaciW\ 5.8

BRRked QighWV 131

Dail\ UaWe $240

AQQXal ReYeQXe $31,464
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SECTION IIِ 
ImȵacɎ Analɵɀiɀ 

ThiV VecWion proYideV an oYerYieZ and reVXlWV of Whe VXppl\ and demand impacW modelV 
eVWimaWed. Specificall\:   

  On Whe VXppl\ Vide: ThiV VecWion e[plainV and preVenWV Whe reVXlWV of Whe economeWric 
model baVed on academic reVearch Wo idenWif\ hoXVing markeW impacWV direcWl\ caXVed 
b\ STR acWiYiW\. 

  On Whe demand Vide: ThiV VecWion preVenWV an oYerYieZ and Whe reVXlWV of Whe inpXW-
oXWpXW model XVed Wo qXanWif\ Whe impacWV of Vpending b\ STR YiViWorV on emplo\menW 
and Whe diVWribXWion of ZageV in Whe WoZn. 

Hoɖɀing Sɖȵȵlɵ ImȵacɎ Analɵɀiɀ 
PoWenWial negaWiYe VXppl\ impacWV Wo Whe local hoXVing markeW inYolYe reallocaWion of 
reVoXrceV from localV Wo nonlocalV. When VXppl\ for localV declineV, aYailabiliW\ of 
Zorkforce hoXVing diminiVheV, and renWV/priceV increaVe. 
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The hoXVing profile and STR markeW anal\ViV preVenWed in Whe prior VecWion highlighWV 
recenW WrendV WhaW reYeal an increaVe in YacaWion home VWock, declining permanenW reVidenW 
occXpanc\, riVing renWV and home priceV, and an increaVe in STR regiVWraWion and acWiYiW\ in 
PagoVa SpringV.  

ThiV VecWion XVeV a regreVVion anal\ViV Wo deWermine ZheWher Where iV a caXVal UelaWionVhip 
beWZeen WheVe WrendV. Specificall\, Whe impacW anal\ViV iV deVigned Wo iVolaWe and qXanWif\ 
Whe effecW of STRV in PagoVa SpringV on Whe aYailabiliW\ of hoXVing for Whe local reVidenW 
Zorkforce.  

The meWhodolog\ XVed Wo qXanWif\ STR impacWV on Whe VXppl\ of hoXVing XVeV Whe 
meWhodolog\ XVed b\ Whe ToZn of EVWeV Park.1 The WoZn recenWl\ paVVed a fee ordinance Wo 
miWigaWe Whe impacW of STR on Whe aYailabiliW\ of Zorkforce hoXVing XniWV. The meWhodolog\ 
bXildV on Whe Zork of a naWional, peer reYieZed VWXd\ pXbliVhed in 2021: ȊThe EffecW of 
Home-Sharing on HoXVe PriceV and RenWV: EYidence from Airbnb.ȋ2 The economeWric model 
bXilW for Whe naWional VWXd\:  

  ConWrolV for local demographic WrendV inclXding changeV in popXlaWion, income, 
emplo\menW, and edXcaWionȃoYer Wime and acroVV geographieV.  

  UVeV a fi[ed effecWV VpecificaWion WhaW conWrolV for VhockV Wo hoXVing markeW condiWionV 
WhaW are common acroVV geographieV, aV Zell aV conWrolling for Whe aYerage differenceV 
acroVV geographieV in an\ XnobVerYable ameniWieV; and 

  UVeV an inVWrXmenWal Yariable (ΖV) approach WhaW meaVXreV FDXVDO impacWV of groZWh 
in STRȇV on differenW meaVXreV of hoXVing VXppl\.  

Ζn addiWion, Whe VWXd\ reflecWV a naWional anal\ViV, Zhich iV broadl\ applicable, and haV Whe 
credenWial of being pXbliVhed in a Zell-reVpecWed academic joXrnal ZiWh e[WenViYe peer-
reYieZ YeWWing.  

The VWXd\ XVeV a daWaVeW of Airbnb liVWingV aW Whe ]ip code leYel from Whe enWire UniWed 
SWaWeV merged ZiWh U.S. CenVXV daWa Wo aVVeVV Whe impacW of home-Vharing on reVidenWial 
hoXVe priceV and renWV, and Whe reallocaWion of homeV from Whe long Werm renWal (LTR) Wo 
Whe VhorW Werm renWal (STR) markeW. The findingV indicaWe WhaW Airbnb haV an XpZard impacW 
on hoXVe priceV and renWV: a 1% increaVe in Airbnb liVWingV leadV Wo a 0.018% increaVe in 
renWV and a 0.026% increaVe in hoXVe priceV. Formal VWaWiVWical WeVWV VhoZ Whe Airbnb effecW 
iV driYen b\ Whe reallocaWion of Whe hoXVing VXppl\ and WhaW Whe WoWal VXppl\ of hoXVing iV 

 

1 hWWpV://dmV.eVWeV.org/Zeblink/0/edoc/193327/PACKET%20ToZn%20Board%20Special%20SWXd\%20SeVVion%202022-
03-01.pdf 

2 Barron, K., KXng, E., & ProVerpio, D. (2021). The effecW of home-Vharing on hoXVe priceV and renWV: EYidence from 
Airbnb. MarkeWing Science, 40(1), 23-47. 
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noW affecWed b\ Whe enWr\ of Airbnb, bXW WhaW Airbnb liVWingV decreaVe Whe VXppl\ of long-
Werm renWal XniWV. 

FolloZing Whe findingV from Whe EVWeV Park VWXd\, RooW Polic\ ReVearch adapWed Whe 
meWhodolog\ Wo Whe PagoVa SpringV conWe[W in WZo Za\V: 

1. Applied Whe coefficienWV of Whe naWional regreVVion anal\ViV Wo PagoVa SpringV inpXW 
daWa on hoXVing VWock and WenXre; and  

2. UVeV a Colorado-Vpecific regreVVion anal\ViV folloZing Whe meWhodolog\ and 
economeWric VpecificaWionV of Whe naWional VWXd\ XVing XpdaWed local daWaVeWV and 
e[panding Whe Wime period coYered.3 ThiV model alVo alloZV XV Wo focXV on reVXlWV 
Vpecific Wo areaV ZiWh an aboYe-aYerage Vhare of WoXriVm-driYen economic acWiYiW\. 

Appl\ing coefficienWV from boWh Whe naWional model and VWaWe model Wo PagoVa SpringV daWa 
alloZV XV Wo e[WrapolaWe a robXVW eVWimaWe of Whe local impacW. Model reVXlWV are diVcXVVed 
beloZ; pleaVe Vee Technical Appendi[ for addiWional deWailV. 

Model ȸeɀɖlɎɀِ The reVXlWV from appl\ing Whe coefficienWV of Whe naWional model and 
VWaWe modelV Wo PagoVa SpringV are VhoZn in FigXre ΖΖ-1. TheVe eVWimaWeV meaVXre Whe 
impacW of a 1% increaVe in STRV on Whe VXppl\ of Vpecified hoXVing W\peV.  

The figXre VhoZV Whe reVXlWV of Whe ΖV model for Whe naWional anal\ViV (Zhich iVolaWeV Whe 
caXVal impacW of STRS). ReVXlWV of Whe VWaWe model VhoZ boWh Whe baVeline model (ZiWhoXW 
inVWrXmenWal YariableV) and Whe ΖV model (Zhich XVeV Whe inVWrXmenWal Yariable Wo pinpoinW 
Whe caXVal impacW). ΖW iV common pracWice Wo reYieZ boWh baVeline and ΖV modelV Zhen 
replicaWing an anal\ViV aV Whe baVeline model helpV Wo confirm Whe Xnderl\ing approach and 
Whe preciVion of Whe model VWrXcWXre; hoZeYer, Whe ΖV model reflecWV a caXVal 
repreVenWaWion of Whe impacW creaWed b\ Whe preVence of STRV.4 

NoWe WhaW Whe naWional model doeV noW eVWimaWe Whe impacWV on Whe oZner VWock; hoZeYer, 
Whe eVWimaWeV of on Whe renWal VWock and YacanW homeV are Vimilar enoXgh Wo oXr Colorado 
model, impl\ing Whe oZner VWock coefficienWV are probabl\ Vimilar Wo ZhaW ZoXld be 
eVWimaWed aW Whe naWional leYel.  

 

3 The naWional VWXd\ coYerV Whe \earV 2011 Wo 2016; Whe Colorado model coYerV Whe \earV 2011-2019. 

4 CoefficienW biaV iV redXced b\ Whe ΖV VpecificaWion, alWhoXgh Whe eVWimaWeV haYe larger VWandard errorV Zhich reVXlW in 
loZer VWaWiVWical Vignificanceȃa common VWaWiVWical oXWcome of ΖV modelV. 
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Figɖȸe IIِ׏ٮ 
Model ReɀɖlɎɀ Aȵȵlied Ɏo Pagoɀa Sȵȸingɀي Sɖȵȵlɵ ImȵacɎɀ of a ۏ׏ Incȸeaɀe 
in ShoȸɎ Teȸm RenɎalɀ in Pagoɀa Sȵȸingɀ 

 
NoWe: * indicaWeV a VWaWiVWicall\ VignificanW reVXlW. CoefficienWV applied Wo ]ip code 81147. NaWional model coYerV \earV 2011 Wo 2016. 

Colorado model reVWricWV Vample Wo Colorado onl\ and e[WendV Whe Wime period Wo 2019.   

SoXrce: Barron, K., KXng, E., & ProVerpio, D. (2021). The effecW of home-Vharing on hoXVe priceV and renWV: EYidence from Airbnb. 
MarkeWing Science, 40(1), 23-47, AirDNA, U.S. CenVXV, Google TrendV, and RooW Polic\ ReVearch. 

ReVXlWV preVenWed in Whe FigXre can be inWerpreWed aV folloZV: 

  According Wo Whe general model, a doXbling in Whe nXmber of STRV decreaVeV Whe renWal 
VWock b\ appro[imaWel\ 1.5%; according Wo Whe eVWimaWeV prodXced b\ Whe Colorado 
model a doXbling in Whe nXmber of STRV can decreaVe Whe renWal VWock b\ aV liWWle aV 
2.1% and aV mXch aV 2.9%. 

  On Whe oZnerVhip markeW, according Wo Whe eVWimaWeV prodXced b\ Whe Colorado 
model, doXbling Whe nXmber of STRV decreaVeV Whe oZnerVhip VWock b\ aV liWWle aV 1.1% 
and aV mXch aV 2.3%. (The general model doeV noW eVWimaWe Whe impacWV on Whe oZner 
VWock; hoZeYer, Whe eVWimaWeV of on Whe renWal VWock and YacanW homeV are Vimilar Wo 
enoXgh Wo oXr Colorado model, impl\ing Whe oZner VWock coefficienWV are probabl\ 
Vimilar Wo ZhaW ZoXld be eVWimaWed aW Whe naWional leYel).  

  An increaVe in STRV leadV Wo a WighWer renWal markeW ZiWh loZer YacancieV. Ζn Whe 
general model, a doXbling in Whe nXmber of STRV decreaVeV Whe nXmber of YacanW 
XniWV for renW b\ 3% and in Whe Colorado model, a doXbling of Whe nXmber of STRV can 
decreaVe Whe nXmber of YacanW XniWV for renW b\ 2.3% and Xp Wo 5.4%. 

  Ζn Whe general model, a doXbling in Whe nXmber of STRV increaVeV Whe nXmber of 
YacanW XniWV for VeaVonal and recreaWional pXrpoVeV b\ 7%, Zhile in Whe Colorado 
model Whe impacW rangeV from a 7.6% Wo a 15.6% increaVe in YacanW XniWV for VeaVonal 
and recreaWional pXrpoVeV. 

SXSSO\ ΖPSDFWV

RHQWDO SWRFN -0.0148% * -0.0210% * -0.0286% -0.0408%

OZQHUV SWRFN n/a -0.0118% * -0.0230%

9DFDQF\ ΖPSDFWV

9DFDQW IRU RHQW -0.0300% * -0.0232% -0.0544% -0.2248%

9DFDQW IRU SHDVRQDO 8VH 0.0708% * 0.0758% * 0.1560% *

PULFH ΖPSDFW

RHQWV 0.0296% *

HRPH PULFH 0.0486% *

high eUUoU

high eUUoU

noW qXanWifiable ZiWh cXUUenW daWa

noW qXanWifiable ZiWh cXUUenW daWa

NaɎional Coloȸado Model

GHQHUDO MRGHO (Ζ9) BDVHOLQH MRGHO
BDVHOLQH ZLWK CDXVDO 

ΖQVWUXPHQW (Ζ9)
AERYH-AYHUDJH 

TRXULVP (Ζ9)
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Sɖmmaȸɵ of ɀɖȵȵlɵ STR imȵacɎɀِ The model oXWpXW aboYe highlighWV Whe 
hoXVing markeW impacWV caXVed direcWl\ b\ Whe home Vharing econom\. Home Vharing can 
creaWe a reallocaWion of Whe renWal VWock from Whe long-Werm renWal Wo Whe VhorW Werm renWal 
markeW. ThiV can increaVe renWal raWeV and hoXVe priceV, decreaVe Yacanc\ raWeV in Whe long-
Werm markeW, and creaWe a WighWer markeW for long-Werm renWerV. 

The direcW impacW of STRV in PagoVa SpringV on Whe VXppl\ of hoXVing iV eVWimaWed b\ 
conYerWing Whe percenWage impacWV idenWified in Whe model inWo XniW-leYel impacWV baVed on 
cXrrenW STR and markeW daWa for PagoVa SpringV. ReVXlWV are preVenWed in a range of 
impacWV Zhere Whe naWional model (ZiWh PagoVa SpringV inpXWV) reflecWV a loZer boXnd. 

Figɖȸe IIِאٮ 
DiȸecɎ ImȵacɎ of Pagoɀa Sȵȸingɀ STRɀ on Hoɖɀing Sɖȵȵlɵ 

 
SoXrce: Barron, K., KXng, E., & ProVerpio, D. (2021). The effecW of home-Vharing on hoXVe priceV and renWV: EYidence from Airbnb. 

MarkeWing Science, 40(1), 23-47, AirDNA, U.S. CenVXV, Google TrendV, ToZn of PagoVa SpringV, and RooW Polic\ ReVearch. 

EYer\ 100 STRV in PagoVa SpringV leadV Wo a loVV of 3 Wo 9 renWal XniWV and 3 Wo 7 oZnerVhip 
XniWV WhaW ZoXld oWherZiVe be occXpied b\ local reVidenWV, for a WoWal reVidenW hoXVing loVV 
of 6 Wo 16 XniWV.   

  

NDWLRQDO 
MRGHO

CRORUDGR 
MRGHO 

CRORUDGR 
TRXULVW MRGHO

8QLWV LRVW IURP RHQWDO 
VWRFN SHU 100 STRV

3.3  XniWV 6.5  XniWV 9.2  XniWV

8QLWV LRVW IURP OZQHU 
VWRFN SHU 100 STRV

3.4  XniWV 6.6  XniWV n/a
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Hoɖɀing Demand ImȵacɎ Analɵɀiɀ 
PoWenWial poViWiYe demand impacWV Wo Whe local hoXVing markeW inYolYe increaVed demand 
for hoXVing from economic acWiYiW\ relaWed Wo STR Vpending. ThiV acWiYiW\ creaWeV and 
VXpporWV jobVȃW\picall\ in Whe WoXriVm and VerYice indXVWrieVȃZhich in WXrn creaWeV 
addiWional demand for Zorkforce hoXVing. 

 

ThiV VecWion XVeV an inpXW-oXWpXW model Wo meaVXre Whe nXmber of jobV VXpporWed b\ 
economic acWiYiW\ deriYed from STRV. ΖnpXW-oXWpXW modelV are commonl\ XVed Wo meaVXre 
impacWV of changeV in a local or regional econom\ȃinclXding emplo\menW impacWV from 
changeV in perVonal income and Vpending.  

ThiV VWXd\ XVeV a model deYeloped b\ ΖMPLAN, one of Whe leading VofWZare packageV for 
modeling economic impacWV. The ΖMPLAN model qXanWifieV Whe direcW jobV generaWed aW 
eVWabliVhmenWV WhaW VerYe YiViWorV direcWl\ȃVXch aV reVWaXranWV and VXpermarkeWVȃ plXV 
Whe indirecW jobV generaWed b\ increaVed demand aW firmV WhaW VerYice WheVe 
eVWabliVhmenWV, and Whe indirecW (alVo called indXced) jobV generaWed Zhen Whe emplo\eeV 
Vpend Wheir ZageV in Whe local econom\ and generaWe addiWional jobV. ThXV, Whe ΖMPLAN 
model eVWimaWeV Whe direcW and indirecW impacW combined.       
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Spending daWa WhaW feedV Whe ΖMPLAN model comeV from Whe Colorado ToXriVm Office. 
UVing daWa from Wheir reporW ȊEconomic ΖmpacW of TraYel in Colorado 2010 Wo 20215ȋ Ze 
eVWimaWe STR YiViWor Vpending b\ indXVWr\ in ArchXleWa CoXnW\ and obWain ΖMPLAN 
eVWimaWeV of Whe nXmber of direcW and indirecW jobV b\ indXVWr\ generaWed b\ STR YiViWor 
Vpending. TheVe are calibraWed Wo repreVenW Whe impacW in PagoVa SpringV baVed on Whe 
Vhare of emplo\menW in Whe coXnW\ WhaW Whe WoZn accoXnWV for.    

We eVWimaWe WhaW STR YiViWorV VpenW oYer $9,000,000 in goodV and VerYiceV oWher WhaW 
lodging in ArchXleWa CoXnW\ in 2021. According Wo Whe YiViWor Vpending paWWern proYided b\ 
Whe reporW, WhiV Vpending ZaV capWXred b\ bXVineVVeV proYiding food VerYiceV; food VWoreV; 
local WranVporWaWion and gaV; arWV, enWerWainmenW, and recreaWion eVWabliVhmenWV; and reWail 
ValeV. TheVe eVWabliVhmenWV Zere When maWched Wo NAΖCS indXVWr\ codeV Zhich Zere When 
WranVlaWed inWo Whe inpXW Vide of Whe ΖMPLAM model. FigXre ΖΖ-3 VhoZV Whe Vpending inpXW 
and emplo\menW (oXWpXW) reVXlWV proYided b\ Whe modelȃZhere an eVWimaWed 175 jobV are 
VXpporWed b\ STR YiViWor Vpending in ArchXleWa CoXnW\.  

Figɖȸe IIِבٮ 
AȸchɖleɎa CoɖnɎɵ STR 
Sȵending bɵ EɀɎabliɀhmenɎ 
Tɵȵe and ToɎal EmȵloɵmenɎ 
Deȸiɮed bɵ Ɏhe Sȵending   

 

SoXrce: 

Colorado ToXriVm Office, ΖMPLAN, and RooW Polic\ 
ReVearch. 

The model alVo proYideV Whe diVWribXWion of jobV b\ indXVWr\, Zhich iV VhoZn in FigXre ΖΖ-4. 
AV e[pecWed, Whe YaVW majoriW\ of jobV (86%) belong Wo WoXriVm relaWed indXVWrieVȃ
accommodaWion and food VerYiceV; reWail Wrade; WranVporWaWion and ZarehoXVing; and arWV, 
enWerWainmenW, and recreaWion.  

 

5hWWpV://oediW.colorado.goY/ViWeV/coediW/fileV/docXmenWV/Dean%20RXn\an%20AVVociaWeV_Colorado%20Economic%20Ζm
pacW%20ReporW_2021.pdf  

ΖMPLAN ΖQSXWV - 
OXWSXWV

SSHQGLQJ (ΖQSXW): $9,269,959

FRRG SHUYLFH $3,576,052

FRRG SWRUHV $909,636

LRFDO TUDQ. & GDV $1,569,296

AUWV, EQW. & RHF. $1,590,128

RHWDLO SDOHV $1,624,847

EPSOR\PHQW (OXWSXW): 175

DLUHFW 150

ΖQGLUHFW 26
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Figɖȸe IIِגٮ 
DiɀɎȸibɖɎion of Jobɀ GeneȸaɎed bɵ STR ViɀiɎoȸ Sȵendingً AȸchɖleɎa CoɖnɎɵ 

SoXrce: Colorado ToXriVm Office, ΖMPLAN, and RooW Polic\ ReVearch. 

PagoVa SpringV iV Whe emplo\menW cenWer of Whe coXnW\, and accoXnWV for 70% of jobV in 
Whe coXnW\. UVing Whe Vhare of jobV b\ indXVWr\ WhaW Whe WoZn accoXnWV for in Whe coXnW\, 
STR YiViWor Vpending generaWed 124 jobV in Whe WoZn. The diVWribXWion b\ indXVWr\ iV VhoZn 
in FigXre ΖΖ-5.  
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Figɖȸe IIِדٮ 
DiɀɎȸibɖɎion of Jobɀ GeneȸaɎed bɵ STR ViɀiɎoȸ Sȵendingً Pagoɀa Sȵȸingɀ 

SoXrce: Colorado ToXriVm Office, ΖMPLAN, LEHD, and RooW Polic\ ReVearch. 

FigXre ΖΖ-6 VhoZV Whe aYerage annXal Zage for Whe jobV VXpporWed b\ STR YiViWorV.  WageV in 
WheVe indXVWrieV Wend Wo fall in Whe loZer end of Whe Zage diVWribXWion and conWribXWe Wo 
demand for Zorkforce affordable hoXVing.   

Figɖȸe IIِהٮ 
Aɮeȸage Annɖal Wage of 
Jobɀ GeneȸaɎed bɵ STR 
ViɀiɎoȸɀ  

 

SoXrce: 

2021 QXarWerl\ CenVXV of Emplo\menW and WageV, 
and RooW Polic\ ReVearch. 

 

According Wo emplo\menW daWa, Where are on aYerage 1.4 jobV per hoXVehold in ArchXleWa 
CoXnW\. UVing WhiV raWio, Whe 124 jobV generaWed in Whe WoZn of PagoVa SpringV WranVlaWe Wo 
88 hoXVeholdV.     

The eVWimaWed 88 hoXVeholdV in Whe WoZn of PagoVa SpringV are VXpporWed b\ Vpending in 
Whe enWire coXnW\. STRV in PagoVa SpringV accoXnW for 15% of all STRV in Whe coXnW\. UVing 
WhiV Vhare, STRV in PagoVa SpringV VXpporW demand for 13 hoXVeholdV.       

AYHUDJH AQQXDO 
:DJH

ΖQGXVWU\

AFFRPPRGDWLRQ & IRRG VHUYLFHV $26,896

RHWDLO WUDGH $31,122

AUWV, HQWHUWDLQPHQW & UHFUHDWLRQ $24,226

TUDQVSRUWDWLRQ & ZDUHKRXVLQJ $39,230

RHDO HVWDWH & UHQWDO $46,493

AGPLQ. & VXSSRUW DQG ZDVWH PJPW. $29,813
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SECTION IIIِ 
Supportable Fee Calculation 

This section calculates a potential STR fee according to the impacts quantified in the 
previous section. The fee is derived directl\ from the units lost from suppl\ (both rental 
and owner) as well as the units needed for jobs created. Fee calculation relies on the 
Ȋaffordabilit\ gapȋ methodolog\ to measure the cost of units (both lost and needed). The 
affordabilit\ gap is an industr\ standard methodolog\, commonl\ used in ne[us studies 
that calculate affordable housing linkage fees and impact fees. Ζt is the same methodolog\ 
used in other recent Short Term Rental Ζmpact Fees in Colorado (for the Town of 
Breckenridge, 2021; and Estes Park, 2022). 

The affordabilit\ gap methodolog\ fee is based on the difference in price between market-
rate units and units affordable to the workforce, weighted b\ the actual income distribution 
of residents and workers. The fee is calculated separatel\ for suppl\ impacts and demand 
impacts; the following section details the methodolog\ and results for both components of 
the final, combined fee.  

Fee Calculation for Supplɵ Impacts 

The fee calculation for suppl\ impacts reflects the affordabilit\ gap applied to the direct 
impact of STRs on current housing suppl\ (i.e., loss of units available to permanent 
residents), and is calculated with the following components:  

1. Causal supplɵ impact of STRsي the number of housing units lost from Pagosa 
Springsȇ workforce housing inventor\ as a direct result of STRs (see Figure ΖΖ-2).  The 
impacts summari]ed in Figure ΖΖ-2 are derived from Pagosa Springs data applied to 
national, state, and substate econometric models which effectivel\ and reliabl\ isolate 
the direct suppl\ impacts created specificall\ b\ STRs. The fee calculation focuses on 
the results most applicable to the Pagosa Springs market: the Colorado and the 
Colorado Tourist models. 

2. Affordabilitɵ gap per household of both renter and owner housing in Pagosa 
Springs (shown in Figure ΖΖΖ-1, on the following page). This reflects the difference in 
market rate housing and what is affordable to workforce, weighted b\ the income 
distribution of e[isting residents. Ζncomes are shown as a percentage of Area Median 
Ζncome (AMΖ) to be consistent with standardi]ed income limits for housing programs. 
Affordabilit\ gaps are evaluated up to incomes of 120% of AMΖ, consistent with the 
t\pical definition of affordable workforce housing and in alignment with the actual 
affordabilit\ gaps present in Pagosa Springs. Ma[ rent and home prices assume 30% of 
gross income is spent on housing. Home price calculations assume a fi[ed rate 30-\ear 
mortgage with a 10% down pa\ment and 5.5% interest rate; mortgage costs are 
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assumed to account for 75% of total monthl\ household e[penses (the remaining 25% 
is propert\ ta[, insurance, HOA fees, utilities, etc.). The ownership affordabilit\ gap is 
annuali]ed over a period of 30 \ears, the standard term of a home mortgage.  

3.  The supportable fee calculation multiplies the affordabilit\ gap per 
household b\ the number of households lost from rental and ownership stock as a 
direct result of STRs.  

Figure ΖΖΖ-1, on the following page, shows the affordabilit\ gap calculations for both renter 
and owner households as well as the application of those gaps to the suppl\ impacts 
quantified in Section ΖΖ. The resulting justifiable fee to account for suppl\ impacts is $1,196-
$1,500 per STR per \ear. 
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Figure IIIِ׏ٮ  
Potential Short Term Rental Fee Calculation for Supplɵ Impacts 

 
Note: The tourist owner impact defers to state model results as the owner tourist metric did not meet statistical reliabilit\ standards. 

Source: Root Polic\ Research. 

MA«KEÁ «AÁE HOÈ³ING P«ICE³
2022 AYHUDJH 6DOHV PULFH, PDJRVD 6SULQJV: $450,911

2022 AYHUDJH RHQW, PDJRVD 6SULQJV: $1,979

OZQHU HRXVHKROGV 
E\  ΖQFRPH RDQJH

% RI 
RZQHUV

2022 
ΖQFRPH 

LLPLW

0-30% AMΖ 13% $19,750 $71,742 $379,169 $12,639

30-60% AMΖ 33% $39,480 $143,412 $307,499 $10,250

60-80% AMΖ 12% $52,600 $191,070 $259,841 $8,661

80-100% AMΖ 10% $65,800 $239,019 $211,892 $7,063

100-120% AMΖ 10% $78,960 $286,823 $164,088 $5,470

120% AMΖ or more 22% n/a n/a n/a n/a

WHLJKWHG AQQXaO GaS SHU OZQHU HRXVHKROG $7,307

RHQWHU  HRXVHKROGV 
E\  ΖQFRPH RDQJH

% RI 
UHQWHUV

2022 
ΖQFRPH 

LLPLW

0-30% AMΖ 37% $19,750 $494 $1,485 $17,823

30-60% AMΖ 29% $39,480 $987 $992 $11,904

60-80% AMΖ 8% $52,600 $1,315 $664 $7,968

80-100% AMΖ 7% $65,800 $1,645 $334 $4,008

100-120% AMΖ 6% $78,960 $1,974 $5 $60

120% AMΖ or more 12% n/a n/a n/a n/a

WHLJKWHG AQQXaO GaS SHU RHQWHU HRXVHKROG $10,971

AFFO«DABILIÁç GAP APPLIED ÁO ³Á« ³ÈPPLç IMPACÁ³
67R ΖPSDFWV CO MRGHO CO 7RXULVW MRGHO 

Units Lost from Rental stock per 100 STRs 6.5 9.2

Units Lost from Owner stock per 100 STRs 6.6 6.6

FHH ASSOLFDWLRQ

Annual Rental Affordabilit\ Gap created b\ 100 STRs 71,106$    101,438$  

Annual Owner Affordabilit\ Gap created b\ 100 STRs 48,518$    48,518$    

Agregate Annual Affordabilit\ Gap per 100 STRs 119,624$  149,956$  

6XSSRUWDEOH AQQXDO FHH SHU 67R 1,196$      1,500$      

AFFO«DABILIÁç GAP CALCÈLAÁION٥ 
DIFFE«ENCE IN AFFO«DABLE ÁO áO«KFO«CE AND MA«KEÁ «AÁE

MD[ 
AIIRUGDEOH 
HRPH PULFH

AIIRUGDELOLW\ 
GDS

AQQXDOL]HG 
AIIRUGDELOLW\ 

GDS

MD[ 
AIIRUGDEOH 

RHQW

MRQWKO\ 
AIIRUGDELOLW\ 

GDS

AQQXDOL]HG 
AIIRUGDELOLW\ 

GDS
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Fee Calculation for Demand Impacts 

The fee calculation for demand impacts reflects the affordabilit\ gap applied to the direct 
impact of STRs on housing demand resulting from net job creation to support STR activities 
and is calculated with the following components:  

4. Causal demand impact of STRsي the increased demand for housing from 
economic activit\ related to STR spending was derived from estimates of direct and 
indirect emplo\ment supported b\ STR spending obtained through an input-output 
model developed b\ ΖMPLAN, one of the leading software packages for modeling 
economic impacts (see Figure ΖΖ-5).    

5. Affordabilitɵ gap per household of both renter and owner housing in Pagosa 
Springs (shown in Figure ΖΖΖ-2, on the following page). This reflects the difference in 
market rate housing and what is affordable to workforce, weighted b\ the wage 
distribution of jobs created b\ STR activit\. Jobs are converted to household using a 
ratio of 1.4 workers per household and the resulting household incomes are shown as 
a percentage of AMΖ to be consistent with standardi]ed income limits for housing 
programs. Affordabilit\ gaps are evaluated up to incomes of 120% of AMΖ, consistent 
with the t\pical definition of affordable workforce housing and in alignment with the 
actual affordabilit\ gaps present in Pagosa Springs. Ma[ rent and home prices assume 
30% of gross income is spent on housing. Home price calculations assume a fi[ed rate 
30-\ear mortgage with a 10% down pa\ment and 5.5% interest rate; mortgage costs 
are assumed to account for 75% of total monthl\ household e[penses (the remaining 
25% is propert\ ta[, insurance, HOA fees, utilities, etc.). The ownership affordabilit\ gap 
is annuali]ed over a period of 30 \ears, the standard term of a home mortgage.  

6.  The supportable fee calculation multiplies the affordabilit\ gap per worker 
household b\ the number of households supported from the jobs created as a direct 
result of STR visitor spending.  

Figure ΖΖΖ-2, on the following page, shows the affordabilit\ gap calculations for worker 
households as well as the application of those gaps to the demand impacts quantified in 
Section ΖΖ. The resulting justifiable fee to account for demand impacts is $1,188 per STR per 
\ear. 
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Figure IIIِאٮ  
Potential Short Term Rental Fee Calculation for Demand Impacts 

 
Note: The tourist owner impact defers to state model results as the owner tourist metric did not meet statistical reliabilit\ standards. 

Source: Root Polic\ Research. 

Combined Feeي Supplɵ and Demand Impacts 
As illustrated in the previous figures, this STR impact stud\ supports a fee of up to $1,550 
per unit per \ear to mitigate the quantifiable suppl\ impact of STRs on local workforce 
housing and a fee of up to $1,188 per unit per \ear to mitigate the quantifiable demand 
impact of STRs on local jobs created b\ STR visitor spending. As shown in Figure ΖΖΖ-3, the 
aggregate TXDQWLILDEOH LPSDFW RI ERWK VXSSO\ DQG GHPDQG VXSSRUWV DQ DQQXDO IHH RI 
$2,687 SHU 67R XQLW. 

Ζt is important to note that the methodolog\ described above reflects a conservative 
approach to fee calculation as the fee onl\ captures the marginal difference between 

MA«KEÁ «AÁE HOÈ³ING P«ICE³
2022 AYHUDJH 6DOHV PULFH, PDJRVD 6SULQJV: $450,911

2022 AYHUDJH RHQW, PDJRVD 6SULQJV: $1,979

ΖQGXVU\

% RI JREV 
CUHDWHG E\ 

67RV

Arts, entertainment & recreation 20% $34,157 (52% AMΖ) $12,041

Accommodation & food services 36% $37,921 (58% AMΖ) $11,289

Administrative  and Support 2% $42,034 (64% AMΖ) $10,467

Retail trade 21% $43,880 (67% AMΖ) $10,098

Transportation & Warehousing 12% $55,311 (84% AMΖ) $7,815

Real estate & rental 5% $65,552 (100% AMΖ) $5,769

Other 5% $69,128 (105% AMΖ) $5,837

WHLJKWHG AQQXaO GaS SHU HRXVHKROG $10,233

AFFO«DABILIÁç GAP APPLIED ÁO ³Á« DEMAND IMPACÁ³
67R ΖPSDFWV 

Pagosa Jobs Created per 100 STRs 16.3

Pagosa Households Supported per 100 STRs 11.6

FHH ASSOLFDWLRQ

Annual Affordabilit\ Gap created b\ 100 STRs 118,775$ 

6XSSRUWDEOH AQQXDO FHH SHU 67R 1,188$     

HRXVHKROG ΖQFRPH 
(1.4 ZRUNHUV SHU HH)

AQQXDOL]HG 
AIIRUGDELOWL\ 

GDS

AFFO«DABILIÁç GAP CALCÈLAÁION٥ 
DIFFE«ENCE IN AFFO«DABLE ÁO áO«KFO«CE AND MA«KEÁ «AÁE
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market-rate home costs and workforce affordable home costs (as opposed to capturing the 
full cost to construct Ȋreplacementȋ units) and because it assumes displaced households 
have the same income representation as current residents. 

Figure IIIِבٮ  
Potential Short Term Rental Fee for Supplɵ ڷ Demand Impacts 

 
Source: Root Polic\ Research. 

Figure ΖΖΖ-4 shows the supportable fee in the conte[t of average STR characteristicsȃboth 
as an annual per bedroom fee and a nightl\ fee (based on average number of bedrooms 
and average number of booked nights).  

Figure IIIِגٮ 
Supportable 
Fee in Context 

Note: 

Nightl\ rate calculation 
based on average number 
of rented nights per \ear; 
t\pical Pagosa Springs STR 
characteristics discussed 
in detail in Section Ζ of this 
report. 

 

Source: 

Root Polic\ Research. 

 

AFFO«DABILIÁç GAP APPLIED ÁO ³Á« IMPACÁ³

67R ΖPSDFWV 

HRXVLQJ 8QLW 
ΖPSDFW SHU 

100 67RV

Units Lost from Rental stock 9.2 $10,971 1,014$ 

Units Lost from Owner stock 6.6 $7,307 485$    

Units Needed for Jobs Created 11.6 $10,233 1,188$ 

6XSSRUWDEOH AQQXDO FHH SHU 67R 2,687$ 

AQQXDO 
AIIRUGDELOW\ 
GDS SHU 67R

AQQXDO 
AIIRUGDELOLW\ 
GDS PHU HH

6XSSO\ 
ΖPSDFW FHH

DHPDQG 
ΖPSDFW FHH

7RWDO 
FHH

6XSSRUWDEOH AQQXDO FHH SHU 67R $1,500 $1,188 $2,687

As a % of average annual revenue for t\pical 
Pagosa Springs STR ($31,464)

4.8% 3.8% 8.5%

6XSSRUWDEOH AQQXDO FHH SHU BHGURRP
(based on average of 2.48 bedrooms per STR)

$604 $478 $1,082

6XSSRUWDEOH NLJKWO\ FHH 
(based on average of 131 rented nights/\r)

$11.45 $9.07 $20.51

% increase to average dail\ rate for t\pical 
Pagosa Springs STR  ($240)

4.6% 3.6% 7.9%
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TECHNICAL APPENDIX 

Sɖpplɵ Side Model 
ThiV VecWiRQ SURYideV Whe meWhRdRlRg\ XVed WR deUiYe Whe eVWimaWeV Rf UeallRcaWiRQ Rf 
hRmeV fURm Whe LTR WR STR maUkeW. The meWhRdRlRg\ fRllRZV Whe aQal\ViV cRQdXcWed iQ 
ȊThe EffecW Rf HRme-ShaUiQg RQ HRXVe PUiceV aQd ReQWV: EYideQce fURm AiUbQbȋ1 aQd 
aSSlieV Whe Vame mRdel WR CRlRUadR aQd e[SaQdV Whe Wime SeUiRd cRYeUed fURm 2011 
WhURXgh 2016 WR 2011 WhURXgh 2019.  

MeɎhodologɵ 
The maiQ ecRQRmeWUic VSecificaWiRQ XVed iV: 

𝐿𝑛𝐻ݏݑ݋𝑖𝑛𝑔𝑈𝑛𝑖ݏݐ௜௧

ൌ 𝑏𝑛𝑏௜௧ݎ𝐿𝑛𝐴𝑖 ߚ ൅ 𝑏𝑛𝑏௜௧ݎ𝐿𝑛𝐴𝑖 ߛ  ൈ  𝑂ݓ𝑛𝑒ݎ𝑂𝑐𝑐𝑅𝑎ݐ𝑒௜,ଶ଴ଵ଴ ൅  𝑋௜௧ ൅ ߤ௜ ൅ ௧ߠ 

൅  ௜௧ߝ 

WheUe 𝐿𝑛 𝐻ݏݑ݋𝑖𝑛𝑔 𝑈𝑛𝑖ݏݐ௜௧ iV Whe QaWXUal lRg Rf diffeUeQW meaVXUeV Rf hRXViQg VXSSl\ iQ each 
]iS cRde aUea, iQclXdiQg: Whe QXmbeU Rf UeQWal XQiWV (RccXSied SlXV YacaQW fRU UeQW), Whe 
QXmbeU Rf RZQeUVhiS XQiWV (RccXSied SlXV YacaQW fRU Vale), Whe QXmbeU Rf YacaQW XQiWV fRU 
UeQW, Whe QXmbeU Rf YacaQW XQiWV fRU VeaVRQal aQd UecUeaWiRQal SXUSRVeV, aQd Whe WRWal 
QXmbeU Rf hRXViQg XQiWV. 𝐿𝑛 𝐴𝑖ݎ𝑏𝑛𝑏௜௧ iV Whe QaWXUal lRg Rf Whe WRWal QXmbeU Rf cXmXlaWiYe 
liVWiQgV iQ each ]iS cRde aQd \eaU. The WRWal QXmbeU Rf AiUbQb liVWiQgV iV alVR iQWeUacWed ZiWh 
Whe VhaUe Rf WRWal hRXViQg XQiWV WhaW ZeUe RZQeU RccXSied iQ 2010. 𝑋௜௧ iV a YecWRU Rf ]iS 
leYel cRQWURlV iQclXdiQg: Whe QaWXUal lRg Rf SRSXlaWiRQ aQd mediaQ hRXVehRld iQcRme, aQd 
Whe emSlR\meQW UaWe Rf Whe SRSXlaWiRQ RYeU 16 aQd Whe VhaUe Rf SRSXlaWiRQ RYeU 25 ZiWh a 
cRllege degUee. ZiS cRde leYel fi[ed effecWV ߤ௜ aUe iQclXded WR accRXQW fRU diffeUeQceV iQ 
fi[ed ameQiWieV acURVV ]iS cRdeV, aQd Wime fi[ed effecWV ߠ௧ WR cRQWURl fRU Wime YaU\iQg 
facWRUV WhaW imSacW all ]iS cRdeV eTXall\.     

GiYeQ WhaW WheUe ma\ VWill be XQRbVeUYed facWRUV iQ Whe eUURU WeUm WhaW aUe cRUUelaWed ZiWh 
AiUbQb acWiYiW\, aQ iQVWUXmeQWal YaUiable iV XVed. ThiV YaUiable QeedV WR be XQcRUUelaWed 
ZiWh lRcal hRXViQg maUkeWV aQd be cRUUelaWed ZiWh Whe QXmbeU Rf AiUbQb liVWiQgV. The 
iQVWUXmeQW XVed fRllRZV BaUURQ eW al. (2019) aQd meaVXUeV Whe YRlXme Rf GRRgle VeaUcheV 
Zhich iV WheQ iQWeUacWed ZiWh Whe QXmbeU Rf WRXUiVm UelaWed eVWabliVhmeQWV iQ each ]iS 
cRde iQ 2010. ThiV iQVWUXmeQW iV chRVeQ becaXVe GRRgle WUeQdV daWa UeSUeVeQW a meaVXUe 
Rf Whe e[WeQW WR Zhich aZaUeQeVV Rf AiUbQb haV diffXVed WR Whe SXblic aQd iV QRW likel\ WR be 
UeflecWiYe Rf gURZWh iQ RYeUall WRXUiVm demaQd WheUefRUe Whe SUedicWed chaQge iQ VhRUW 

 

1 BaUURQ, K., KXQg, E., & PURVeUSiR, D. (2021). The effecW Rf hRme-VhaUiQg RQ hRXVe SUiceV aQd UeQWV: EYideQce fURm 
AiUbQb. MaUkeWiQg ScieQce, 40(1), 23-47. 
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WeUm hRXViQg iV dUiYeQ RQl\ b\ AiUbQb SeQeWUaWiRQ. The GRRgle WUeQdV meaVXUe iV 
iQWeUacWed ZiWh a meaVXUe WR WRXUiVm acWiYiW\ becaXVe iW iV aVVXmed WhaW SRWeQWial hRVWV aUe 
mRUe likel\ WR UeQW WheiU SURSeUW\ iQ Whe VhRUW-WeUm maUkeW iQ UeVSRQVe WR leaUQiQg abRXW 
AiUbQb. ThiV iQVWUXmeQW WheUefRUe iQWeUacWV aQ e[RgeQRXV YaUiable ZiWh aQ eQdRgeQRXV 
e[SRVXUe YaUiable. E[WeQViYe eYideQce Rf Whe YalidiW\ Rf Whe iQVWUXmeQW XVed iV SUeVeQWed iQ 
Whe BaUURQ eW al. (2019) VWXd\.     

DaɎa 
DaWa fRU AiUbQb liVWiQgV cRme fURm WZR VRXUceV, Whe CRlRUadR daWa XVed iQ BaUURQ eW al. 
(2019)2 meUged ZiWh AiUDNA, aQ aQal\WicV cRmSaQ\ WhaW VcUaSeV daWa fURm AiUbQb. DaWa 
XVed aUe Whe QXmbeU Rf liVWiQgV iQ each ZiS cRde, aQd Whe QXmbeU Rf liVWiQgV XVed iV 
UeVWUicWed WR eQWiUe hRme liVWiQgV, Zhich aUe mRUe likel\ WR imSacW Whe hRXViQg VXSSl\ 
YeUVXV SUiYaWe aQd VhaUed URRmV. FRU calcXlaWiQg Whe QXmbeU Rf AiUbQb liVWiQgV b\ \eaU, WhiV 
VWXd\ fRllRZV BaUURQ eW al. (2019) aQd aVVXmeV Whe liVWiQg eQWeUV Whe VhRUW WeUm UeQWal 
VXSSl\ Whe \eaU Whe liVWiQg iW iV SRVWed iQ AiUbQb aQd aVVXmeV WhaW liVWiQgV QeYeU e[iW. 
AlWhRXgh WhiV iV likel\ WR RYeUeVWimaWe liVWiQgV, WhiV ZRXld RQl\ caXVe biaVeV if WhiV iV 
cRUUelaWed ZiWh Whe eUURU WeUm afWeU cRQWURlliQg fRU VeYeUal ]iS cRde chaUacWeUiVWicV.  

DaWa RQ hRXViQg VXSSl\ aQd lRcal cRQWURlV cRme fURm Whe AmeUicaQ CRmmXQiW\ SXUYe\ 
(ACS) aQQXal eVWimaWeV aW Whe ]iS cRde leYel. ACS daWa aW Whe ]iS cRde leYel aUe UeSRUWed RQ 
fiYe-\eaU UXQQiQg aYeUageV WR VmRRWh RXW aQQXal flXcWXaWiRQV fURm VamSliQg eUURU Rf 
VmalleU aUeaV. TR accRXQW fRU WhiV VeUial cRUUelaWiRQ iQ Whe deSeQdeQW YaUiable, VWaQdaUd 
eUURUV aUe clXVWeUed aW Whe ]iS-cRde leYel.  

The iQVWUXmeQWal YaUiable iV cRQVWUXcWed XViQg Whe GRRgle WUeQdV iQde[ daWa fURm Whe VWaWe 
Rf CRlRUadR. GRRgle TUeQdV daWa aUe QRUmali]ed VR WhaW Whe daWe ZiWh Whe higheVW VeaUch 
YRlXme iV giYeQ Whe YalXe Rf 100, daWa aUe aYailable aW Whe mRQWhl\ leYel Zhich iV WheQ 
aYeUaged WR cRQVWUXcW aQQXal RbVeUYaWiRQV. The aQQXal GRRgle WUeQdV iQde[ iV iQWeUacWed 
ZiWh Whe ]iS cRde leYel QXmbeU Rf eVWabliVhmeQWV iQ Whe fRRd VeUYiceV aQd accRmmRdaWiRQV 
iQdXVWU\ (NAΖCS 72) iQ 2010 fURm Whe CeQVXV BXUeaX BXViQeVV PaWWeUQV daWa.   

ResɖlɎs 
FigXUe A-1 VhRZV UeVXlWV fURm Whe cRefficieQWV Rf iQWeUeVWȃ ߚ aQd  ߛ ȃfRU Whe diffeUeQW 
UegUeVViRQ mRdelV. The cRefficieQWV aUe iQWeUSUeWed iQ Whe fRllRZiQg faVhiRQ: ΖQ Whe 
iQVWUXmeQWal YaUiable UegUeVViRQ cRefficieQWV fRU ߚ aQd  ߛ meaVXUe Whe imSacW RQ Whe UeQWal 
VWRck fRXQd iQ BaUURQ eW al. (2019) aQd aUe -0.036*** aQd 0.053***; meaQiQg WhaW XViQg 
PagRVa SSUiQgȇV RZQeU RccXSaQc\ UaWe Rf 40%, a 1% iQcUeaVe iQ liVWiQgV leadV WR a 0.0148% 
(0.053 � 0.40 -0.036) decUeaVe iQ Whe UeQWal VWRck.  

  

 

2 DaWa ZaV gaWheUed WhURXgh Zeb VcUaSSiQg b\ aXWhRUV Rf Whe VWXd\.  
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Figɖre Aِ׏ٮ 
Regression CoefficienɎ ResɖlɎs 

 
NRWe: SigQificaQce leYelV: +=S<0.15=85% cRQfideQce, *=S<0.1=90% cRQfideQce, **=S<0.05=95% cRQfideQce, ***=S<0.01=99% 

cRQfideQce. 

SRXUce: BaUURQ, K., KXQg, E., & PURVeUSiR, D. (2021). The effecW Rf hRme-VhaUiQg RQ hRXVe SUiceV aQd UeQWV: EYideQce fURm AiUbQb. 
MaUkeWiQg ScieQce, 40(1), 23-47, aQd RRRW PRlic\ ReVeaUch.  

 

ſ CRHIILFLHQW ƀ CRHIILFLHQW ΖPSDFW

RHQWDO SWRFN

BaUURQ eW al.  -0.036***  0.053***  (0.053*0.40)-0.036= -0.0148

CRlRUadR BaVeliQe  -0.059**  0.095**  (0.095*0.40)-0.059= -0.0210

CRlRUadR ΖV -0.041 0.031  (0.031*0.40)-0.041= -0.0286

CRlRUadR TRXUiVm ΖV -0.022 -0.047  (-0.047*0.40)-0.022= -0.0408

9DFDQW IRU RHQW

BaUURQ eW al.  -0.048*  0.045*  (0.045*0.40)-0.048= -0.0300

CRlRUadR BaVeliQe -0.042 0.047  (0.047*0.40)-0.042= -0.0232

CRlRUadR ΖV -0.020 -0.086  (-0.086*0.40)-0.020= -0.0544

CRlRUadR TRXUiVm ΖV  -0.24+ 0.038  (0.038*0.40)-0.024= -0.2248

9DFDQW IRU SHDVRQDO 8VH

BaUURQ eW al.  0.078* -0.018  (-0.018*0.40)+0.078= 0.0708

CRlRUadR BaVeliQe  0.087** -0.028  (-0.028*0.40)+0.087= 0.0758

CRlRUadR ΖV  0.128* 0.070  (0.070*0.40)+0.128= 0.1560

OZQHU SWRFN

CRlRUadR BaVeliQe  -0.023* 0.028  (0.028*0.40)-0.023= -0.0118

CRlRUadR ΖV  -0.029+ 0.015  (0.015*0.40)-0.029= -0.0230
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Demand Side Model 
ThiV VecWiRQ SURYideV Whe meWhRdRlRg\ XVed WR eVWimaWe Whe QXmbeU Rf jRbV VXSSRUWed b\ 
ecRQRmic acWiYiW\ deUiYed fURm STRV. The meWhRdRlRg\ cRmbiQeV daWa RQ WRXUiVm 
VSeQdiQg fURm Whe CRlRUadR TRXUiVm Office aQd aQ iQSXW-RXWSXW VRfWZaUe Sackage 
deYelRSed b\ ΖMPLAN.  

IMPLAN Model 
ΖMPLAN XWili]eV aQ ecRQRmic mRdeliQg WechQiTXe called iQSXW-RXWSXW aQal\ViV, Zhich iV a 
W\Se Rf aSSlied ecRQRmic aQal\ViV WhaW WUackV Whe iQWeUdeSeQdeQce amRQg YaUiRXV 
SURdXciQg aQd cRQVXmiQg iQdXVWUieV Rf aQ ecRQRm\. ΖW meaVXUeV Whe UelaWiRQVhiS beWZeeQ 
a giYeQ VeW Rf demaQdV fRU fiQal gRRdV aQd VeUYiceV aQd Whe iQSXWV UeTXiUed WR VaWiVf\ WhRVe 
demaQdV.  

ΖMPLAN ZaV cUeaWed b\ academicV WR VeUYe Whe QeedV Rf Whe UQiWed SWaWeV FRUeVW SeUYice iQ 
Whe 1970ȇV. ΖW haV beeQ WUaQVfRUmed WRda\ WR VeUYe aV a VRlXWiRQ-SURYideU fRU aQ\RQe 
iQWeUeVWed iQ beWWeU XQdeUVWaQdiQg WheiU ecRQRm\. ΖMPLAN iV Whe leadiQg SURYideU Rf 
ecRQRmic imSacW daWa aQd aQal\Wical aSSlicaWiRQV, aQd ΖMPLANȇV ecRQRmic daWa VeW aQd 
ecRQRmic imSacW eVWimaWeV haYe beeQ Zidel\ SXbliVhed bRWh iQ SURfeVViRQal SXblicaWiRQV 
aV Zell aV SeeU-UeYieZed academic jRXUQalV. MaQ\ Rf WheVe meWhRdV aUe cRQVideUed 
VWaQdaUd beVW SUacWiceV iQ a Zide YaUieW\ Rf aSSlied ecRQRmic fieldV WRda\. 

The ΖMPLAN mRdel TXaQWifieV Whe diUecW jRbV geQeUaWed aW eVWabliVhmeQWV WhaW VeUYe 
YiViWRUV diUecWl\ȃVXch aVȃUeVWaXUaQWV, VXSeUmaUkeWVȃ SlXV Whe iQdiUecW jRbV geQeUaWed b\ 
iQcUeaVed demaQd aW fiUmV WhaW VeUYice WheVe eVWabliVhmeQWV, aQd Whe iQdiUecW (alVR called 
iQdXced) jRbV geQeUaWed ZheQ Whe emSlR\eeV VSeQd WheiU ZageV iQ Whe lRcal ecRQRm\ aQd 
geQeUaWe addiWiRQal jRbV. ThXV, Whe ΖMPLAN mRdel eVWimaWeV Whe diUecW aQd iQdiUecW imSacW 
cRmbiQed.      

DaɎa 
We XVe Whe laWeVW UeSRUW WiWled ȊThe EcRQRmic ΖmSacW Rf TUaYelȋ SUeSaUed b\ DeaQ RXQ\aQ 
AVVRciaWeV fRU Whe CRlRUadR TRXUiVm Office3 WR aQal\]e WRXUiVm VSeQdiQg WUeQdV iQ 
AUchXleWa CRXQW\ aQd Whe MRXQWaiQV & MeVaV UegiRQ, Zhich iV cRmSRVed Rf AUchXleWa, 
DelWa, DRlRUeV, GaUfield, GXQQiVRQ, HiQVdale, La PlaWa, MeVa, MRQWe]Xma, MRQWURVe, OXUa\, 
SaQ JXaQ, aQd SaQ MigXel cRXQWieV.  

ΖQ 2021, WUaYel VSeQdiQg iQ Whe MRXQWaiQV & MeVaV UegiRQ ZaV aQ eVWimaWed $2.15 billiRQ, 
aQd YiViWRU VSeQdiQg b\ WUaYeleUV VWa\iQg iQ HRWel, MRWel, aQd STRV ZaV aQ eVWimaWed $1.4 
billiRQ. The UeSRUW iQdicaWeV WhaW 28% Rf Whe 1.4 billiRQ iQ YiViWRU VSeQdiQg ZaV accRXQWed fRU 
b\ STR YiViWRUV ($392 milliRQ). BaVed RQ WUeQdV fURm lRdgiQg Wa[ daWa b\ SURSeUW\ W\Se 

 

3 
hWWSV://RediW.cRlRUadR.gRY/ViWeV/cRediW/fileV/dRcXmeQWV/DeaQ%20RXQ\aQ%20AVVRciaWeV_CRlRUadR%20EcRQRmic%20Ζm
SacW%20ReSRUW_2021.Sdf 
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SURYided b\ Whe TRZQ Rf PagRVa SSUiQgV, Ze eVWimaWe WhaW Whe leYel Rf VSeQdiQg geQeUaWed 
b\ STRV WhaW accRXQWV fRU QeZ demaQdȃQRW demaQd diVSlaced fURm hRWelVȃ iV 17% ($241 
milliRQ) Rf YiViWRU VSeQdiQg b\ WUaYeleUV VWa\iQg iQ HRWel, MRWel, aQd STRV. TheVe eVWimaWeV 
aW Whe UegiRQal leYel iQdicaWe WhaW Whe SeUceQW Rf WUaYel VSeQdiQg b\ STRV iQ Whe MRXQWaiQV & 
MeVaV UegiRQ iV 11.2%. ASSl\iQg WhiV VhaUe WR WRWal WUaYel VSeQdiQg iQ AUchXleWa CRXQW\ȃ
Zhich ZaV $129.8 milliRQȃaQ eVWimaWed $14.5 milliRQ iQ VSeQdiQg ZaV geQeUaWed b\ 
iQcUeaVed WRXUiVm acWiYiW\ geQeUaWed b\ STRV iQ AUchXleWa CRXQW\. 

The UeSRUW alVR SURYideV daWa RQ Whe diVWUibXWiRQ Rf VSeQdiQg b\ cRmmRdiW\ SXUchaVed b\ 
UegiRQ. ASSl\iQg Whe MRXQWaiQV & MeVaV UegiRQ Whe diVWUibXWiRQ SURYideV eVWimaWeV Rf 
VSeQdiQg b\ caWegRU\.  

EVWimaWeV RQ VSeQdiQg b\ QRQ-lRdgiQg caWegRU\ aQd WheiU NACΖS cRde4 eTXiYaleQWV aUe 
VhRZQ iQ FigXUe A-2. We XVed WheVe cRdeV WR maWch VSeQdiQg iQWR ΖMPLANȇV VSeQdiQg 
caWegRUieV XViQg ΖMPLANȇV iQdXVWU\ WR NAΖCS cURVVZalk.  

Figɖre Aِאٮ 
ArchɖleɎa CoɖnɎɵ STR Spending bɵ NAICS IndɖsɎrɵ 

 
SRXUce: CRlRUadR TRXUiVm Office, ΖMPLAN, BXUeaX Rf LabRU SWaWiVWicV, aQd RRRW PRlic\ ReVeaUch. 

ResɖlɎs 
FiQall\, afWeU calibUaWiQg Whe VSeQdiQg WR ΖMPLANȇV caWegRUieV, Whe emSlR\meQW cRQWUibXWiRQ 
b\ iQdXVWU\ iV XVed WR eVWimaWe Whe QXmbeU Rf jRbV VXSSRUWed b\ STR VSeQdiQg iQ AUchXleWa 
CRXQW\. FigXUe A-3 VhRZV ΖMPLANȇV eVWimaWed emSlR\meQW imSacW b\ W\Se Rf imSacW aQd 
b\ iQdXVWU\. AQ eVWimaWed 175 jRbV aUe VXSSRUWed b\ STR YiViWRU VSeQdiQg iQ AUchXleWa 
CRXQW\.  

 

4 NAΖCS iV Whe NRUWh AmeUicaQ ΖQdXVWU\ ClaVVificaWiRQ S\VWem aQd iV Whe VWaQdaUd XVed b\ FedeUal VWaWiVWical ageQcieV iQ 
claVVif\iQg bXViQeVV eVWabliVhmeQWV fRU Whe SXUSRVe Rf cRllecWiQg, aQal\]iQg, aQd SXbliVhiQg VWaWiVWical daWa UelaWed WR Whe 
U.S. bXViQeVV ecRQRm\. TZR digiW NAΖCS cRdeV aUe Whe higheVW leYel claVVificaWiRQ fRU iQdXVWUieV Zhile 6-digiW NAΖCS 
cRdeV aUe Whe mRVW VSecific claVVificaWiRQ. 

SSHQGLQJ CDWHJRU\ 
(ΖMPLAN ΖQSXW)

NAΖCS CRGH

SSHQGLQJ (ΖQSXW): $9,269,959  -

FRRG SHUYLFH $3,576,052 72 - AccRmmRdaWiRQ aQd FRRd SeUYiceV

FRRG SWRUHV $909,636 44-45 - ReWail TUade

LRFDO TUDQVSRUWDWLRQ & GDV $1,569,296 48-49 - TUaQVSRUWaWiRQ aQd WaUehRXViQg

AUWV, EQWHUWDLQPHQW, & RHFUHDWLRQ $1,590,128 71 - AUWV, EQWeUWaiQmeQW, aQd RecUeaWiRQ

RHWDLO SDOHV $1,624,847 44-45 - ReWail TUade
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