t 2HEYREVAOA hFFADS 2
WSAARSYUAFIT | RIAWAD
/| AGASE

Shane Sweeney



ABSTRACT

American cities are facing an epidemic. Affordable housing is nearly impossible to find in desirable cities.
This shortage has cebtirdened almost half of American families who spend 30% or more of their gross
income on housing. The COVAD pandemic haalso exacerbated previously grim outlooks for the

office market. Cities nationwide are experiencing historic highs in office vacancy rates and catastrophic
deficits in net absorptionAdaptive reuse is an innovative, sustainable, and viable solutionddwtto

pronged problemit is the process of taking an older or underutilized structure and repurposing that
structure for a new or different use. In this present situation, city officials have the ability to work with
owners of underutilized office buildis to assist in repurposing these structures into residential units
through a number of tools such as tax credits, grants, expedited permitting, trusts, affordable housing
incentives, and much morédaptive reuse is a muldimensional solution to an emging problem

which encapsulates the reaktate market, city dynamics, zoning, housing stock and prices,
homelessness, and lorigrm sustainability of citiesThis paper serves as a guide to planners, students,
and citizens to elaborately define the prohis at hand, explore a successful case study, provide a
repeatable and thorough analysis, present feasible tools and policies to enact change, and discuss the
challenges of doing s@Vith this research, planners in large urban areas can assess the need and
usefulness of adaptive reuse @lp curb the constantly changing problems cities face ancftfexts of
COVIELY in their communities.
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INTRODUCTION

The COVIR9 pandemic has taken stronghold over theitdd States for the past ninmonths. In this
GAYSZ w{dGre d 12YS 2NRSNEQ 6SNB Llzi Ay LJX I OS oe@
restrictions. However, all across the country, a similar trend arose. The immediate transfer to a virtual
workspace ensued. Margorporate enployersdo not have a plan yet faheir employees to begin
commuting back to the office environment. To couple fears of employee safety, these corporations carry
exorbitant downtown office leases that they soon may forgo or downgimeAugust 2020 suryeby

KPMG found that 68% of large company CEOs plan to downsize or cast aside their offi(Eggace
2020).In Washington DC for example, daytime population has dropped from 225,000 in Fetruary
2020to 22,000 as of July, a 90% decline. 95% of downtbvC. office workers had been working

virtually for overeightmonths (Clabaugh, 2020} the office as we know it, dead? This treegpedited

by COVIEL9, may leavehese towering downtown office parks reliofthe past.

Cities arealsoexperiencing Hordable housing shortages in dire quantities. Gentrification and migration

trends have inflated housing prices throughout cities, displacing many residents. The National

Community Reinvestment Coalition (NCRC) identified 954 neighborhoods with indsoattion
ASYUNRTFAOLFIGAZ2Y S6AGK O2yOSYyiGNIGA2Yy& AY un GAyiGaSyas
of low-income people (NCRC, 2020). Washington DC had the hijitesiseindicators from the period

20002012 where some property values rose mep200% durig that time.179 other neighborhoods

GSNBE ARSYUGATASR a ahLIRNIdzyAGe »%2ySa Ay (G(KS LINRBO
affected hundreds of thousands of long time, laveome residents who are being pushed out of their
neightorhoods due to exponentially increasing taxes, rents, and housing costs. With the-C®DVID

pandemic halting the American economy and leaving citizens out of work, eviatierat an altime

high with millons in the process of eviction, only briefly lealtby a summer moratoriupwhich may

end in January of 202{Eviction Lab, 2020).

The adaptive reuse mechanisnaisatalyst solutiomf a two-pronged problem: housing unaffordability

and office market obsolescenc&daptive reuse is essentially the pess of taking an older or

underutilized structure and repurposing that structure for a new or different use. The process can be
done through simple reoning and cosmetic changes of the building, or complete overhauls and
renovationslt has been historidly tied to preserving vacant or underused buildings with cultural or
historical significance so that they would not become abandoned safety concerns or face demolishment.
Today, developers are using adaptive reuse to bag better returns on their propeestinent by

changing the general use of their Idaased buildings, in order to capture (or compromise with) current
marketconditions anddemands. In this particular moment in time, the CO¥&pandemic has brought
forth a crash in the office market demand, leaving landowners with a difficult decision: how can | utilize
my building to seize the best returns? The answer is ctbersidential adaptive reuse. This paper will

go indepth to answer this question in detail and sketch out the feasibility of adaptive reuse, hurdles and
tools city planners may have in the process, the changes of market dynamics, and the optimality of
prospective dfice buildings for repurposing.

The crossroads dhese two emerging issues: theck of housingndunderutilized office spacesall for
innovative solutionsSomecities have been stagnant with how their city should be zoned and operated,

a stark contast to how market forcesariably changePlanners have the ability to work with developers
and landowners to develop tools and techniques to promote adaptive reuse and increase the affordable



housing stock in their respective citiddut, theflexibility that adaptive reuse is important in a number

of other ways. It offers a contingency plan for fluid and dire situations. It can seemingly bring the market
to equilibrium through landowners leasing their buildings out to the mostamand needAnd the

flexibility of our everso-changing reality is the reason why many citide Washington D@re

revamping their zoning codes to offer flexibility through mixes# zoning, transioriented

development, and conditional zoning.

At the end of theday, t is the focal of thesity LJt Y Y SNR& 2206 (2 ONBFGS || €t ADI
residents. Adaptive reuse is a mudimensional possible solution to an emerging problem which
encapsulates the readstate market, city dynamics, zoning, housingcktand prices, homelessness, and
longterm sustainability of cities. With this research, planners in large urban areas can assess the need
and usefulness of adaptive reuseltelp curb the constantly changirgroblemscities faceand the

effects of COVH29 in their communities.



BACKGROUNDHEAFFORDABLE HOUSING PROBLEM

Our country is facing a crisis. A crisis that many aegaangers dauman rightto decent housingThe
United States is in the midst afhousing affordabilitproblem, that iscostburdening more than half of
American rentersWe as a natiorpride ourselves on being the land of opportunity, yet for the last two
decades, American cities have been unable to ameliorate the housing shortage preoidetimere

seems to bano immediate solutionn sight.

In 1965, the U.S. Department of Housing and Urban Development (HUD) was founded by Lyndon

Johnson and his administion as a cabinet S@St | A3SyO0ed ¢KA& | I3Syde 41 a LI
aid in combating domestissues, but the main goal was to eliminate poverty and racial injustice. HUD

was responsible for developing and executing policies and programs for housing and urban poverty
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moratorium on the construction of public housing after a number of failed attempts such as the Pruitt
Igoecomplex in St. Louis, which became internationally infamous for its poverty, degradation, and
demolishment in the early 1970s (Bristb991).0On top of this, the Reagan administration drastically cut
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and renters relying on federal subsidies and aid (Kurt, 1985). This has made homalesgagranent

fixture in American societfRoberts, 2016)All the while, the federal government has consistently

subsidized middleand upperclass homeowners at a disproportionate rate. The chart below from the

National Low Income Housing Coalitehlmowsthe 2020 spending on housing programs, which displays

this unequal spending on thaortgageinterest deduction (MIDQ)a program that allows homeowners to

deduct interest payments on their mortgage from their federal taxes (Sisson, Andrews, and Bazeley,

2020).

(SN

This brief historical monologue is only a portion of the problem. The fact of the mat&rdspmic
conditions in the United Statdsavebecome so polarized that affordable housing has become extremely
difficult unless it is subsidized by the government or built on depreciated land, ugeally
environmentally hazardous areas or in rural Amefaraaway from amenitie$Schu

etz, 2019) There are a number of factors that have influenced this over thesyddre first is that there

is an affordabldnousing shortageThere are multiple reasons for thiacluding restrictivezoning the

increased cost of lanth many citiesand the rsing costs of labor and materialkhis is discussed more

in-depth in the section of this papefThere are also a number of factors and

trends thatkeep housing prices inflated such as migration trends of midaiid upperclass Amecans,
AYONBFASR LISNX¥YAGGAY3I RStrea yR 02aix AyadzFFAOASY
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discussed more thoroughly in the following sectioRs and

Rising Housing Prices in Urban Cities

To first explore the depth of the housing shortage and gentrification of major cities, it is vital to examine

the history, statistics, and repercussions of rising housing prices in urban areas. The Department of

Housing and Urban Development released &2répli Ay Hnamy 2y KSInconeA & L) | OS Y S
CrYAftASAa Ay ! Nbly ! NBFrag¢d ¢KA&a NBLRNIa ft221a da 13
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for new and existing residents, and the underlying causes of gentrification. Gentrification hasrieeen
of the biggest issue for the booming urban areas. Gentrification is defined as the process of
neighborhood change that results in the disruption and replacement of lower income residents with
higher incomes ones creating a social anttural shift ofthe neighborhood (Bunten, 2019).

The chartbelow, right)signifies the drastically increasing rents of {meome city tracts in urban areas

611 5% HAHNO® LU KIFayQd ySoOoSaalNaté 0SSy GKS 2@0SNI

created ths problem, but rather the
compositional shift of yourgy, collegeeducated
residents with higher salaries and more ,
disposable income. However, it is important to Areas Seeing Large Gains in Rents Relative to Metro
recognize that gentrification is not occurring politan Area

across the country. Instead, it tends to happe %

cities with rigid housing markets in a select
number of neighbrhoods (Kennedy & Leonard,

Share of Low-Income City Tracts in U.S. Metropolitan

2l

2010. gl
10
Gentrification has been identified occur for four ;
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gregt demand for Iabor and h.ousmgtae . 13801950 19802000 2000-2010
regional level; (1) public funding mechanisms Decade

(federal, state, city, and neprofit organizations)

have the motivation, resources, specific policies,

and overall strategies to direct revitalization efforts in targeted areas of American citiesulli) p
officials seek to reduce areas of concentrated poverty by attracting higher income families into high
poverty neighborhoods, or by assisting in the movement of poor residents to move to other portions of
the metropolis where poverty is less concenéd; and (IV) public redevelopment creating the impetus
for private investments of preferred amenities that attract higfiecome persons (HUD, 2020). Through
basic economicst is easyunderstand that when housing demand outpaces supply, the price df sai
housing will increase. Neighborhoods near the urban core were largely disinvested in t2¢'mid
century due to implications of white flight, diminishing property tax revenue, and institutional racism.
Now that these areas are being sought after agtinse who built their livelihood in these
neighborhoods are being priced out.

The prices in these desirable urban cities are exponentially rigiadian home values, adjusted for

inflation have nearly quadrupled over the-§@ar period since the first husing census of 1940. Harvard
economists found that Boston had median home prices increase 153% between 1980 and 2000 (Glaeser,
Gyourko, & Saks, 2004 Washington DC, for example, the average yaat sales price has increased

275% from 2000 to 2013, b the United States as a whole has increased only 53% (Urban Institute,
2016).Already, 34% of households are cost burdened, meaning they spend over 30% of their gross
income on housing. This percentage increases to 41% in thig@@st metropolitan aras (Urban

Institute, 2016)In order to provide citizens ¥ an inclusive and desirabtesidence, city officials must

tackle the housinghortage andinaffordability problens that plagueheir cities.

ax



Lack ofAffordableHousing Supply

Affordable housings defined as housing available to families with a median household income at or
below the national or local housing affordability index (HAI) (Bhatta, 2010). This index developed by the
Massachusetts Institute of Technology (MIT), captures the totalafosivnership by individual choices,

which varies greatly depending on the area or region in which the index is applied (MIT, n.d.). For
example, the HAI in San Francisco has a much higher median household income than rural North
Carolina. Using this measment and others produced by the World Bank (i.e. the median multiple),

there is not enough affordable housing in the United States. According to the National Low Income
Housing Coalition, there is a shortage of 7.2 million affordable housing units, hdsdeft more than

500,000 Americans homeless and 75% of extremely low income families paying more than half of their
income on rent (NLIHC, 2020). From HUD and American Community Survey Data collected by the Urban
Institute, for every 100 extremely lommcome households (families whose income does not exceed 30%
2T GKS NBIAZ2YQa YSRALY TFlLYAteé AyO2YS0X GKSNB | NB
(Urban Institute, 2020). There is a large gap between the cost of building and maineioirtable

housing and the rents that most families below the MAI can pay.

In an overarching view, home prices are rising faster than wages. An ATTOM Data report found that this
notion is true in 80% of U.S. markets. Home prices are increasing at ageavata of 6.7% annually

and rental rates are increasing at 3.5%, while actual-pgaryear nominal wages are only increasing

o2 [ OO0O2NRAY3A (2 GKS 902y2YAO0 t2fA0e LyadaAGdzisSQa b
growth target by the Feder&teserve is 3:8%, a 0.8.% annual gap, signifying how far the U.S.

economy is from a full recovery since the Great Recession. This gap also can be blamed for the

affordable housing crisis.

Another issue that keeps affordable housing unable to be constructed at the demand necessary is the
cost of constructing these units. The producer price index of construction materials has risen by 24%
since 2009 and lumber, which accounts to up to 10%h®total building cost, has fluctuated wildly in

the same period (Sisson, Andrews, and Bazeley, 2020). Thebelastvisualizes the producer price

index increase, which peaked in the fall of 2018.

Figure2: Tenyear TimeSeries for Cost of Constructiaterials
The cost of construction materials

The producer price index has risen by 24 percent since 2009

— Inputs to construction industries PP
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Source: U.S. Bureau of Labor Statistics



This is only getting worse. The Associated General Contractors of America (AGCA) say that the threat of
new tariffs has already led to dramatic increases in the cost of construction materials. From May of 2017
to 2018, theproducer price index jumped by 1336 for aluminum mill shapes, 13.9% for lumber and
plywood, 13.8% for copper and brass mill shapes and 10.5% for steel mill profiGei#\, 2018). The

cost of land is also increasing in the areas that affordable housing is needed the most. Increases in the
gross amount of people and demand in urban areas have risen the price of land dramatically making it
extremely difficult for developers to provide affordable housing that offsets the costs of construction.
Most importantly though, is the availability afldor. The National Association of Home Builders (NAHB)
O2yRdzOGSR | Hnmy ad2NWSe araaylrtAay3a GKFdG yp: 2F GKS
availability of labor is their biggest issue, leading to competitive bidding for trade specialists like
campenters, electricians, plumbers, and masons (NAHB, 2020). The NAHB also folrtd@batf the

final sales price goes to construction costs, 24i® finished lot costs, and 10%to builder profit

(Makridis, 2019)With the majority of the reflected hoirsg price coming from construction costs, it is

an extremely onerous task to keep housing prices down.

Restrictive zoning is another reason for the shortfall. Historic zoning policies divided cities into zoning
districts with specific permitted uses. learly all cities, singlamily zoning makes up the majority of
these zoning districts, inhibiting density and sufficient housing supply. For example, residential zoned
land is 75% detached singi@mily in Los Angeles, 77% in Portland, 81% in Seattle84tdn Charlotte
(Badger and Bui, 2019). America, embodied by the dream of a nice house with a yard, had become the
norm in most cities and was further embraced and enforced by local governments through zoning
codes. However, amid the mounting crisis ofiking affordability and racial justice, a needed reckoning
of singlefamily zoning is taking place. In December of 2019, Minneapolis City Council voted to end
singlefamily zoning citywide. Similar trends are being ventured by Oregon, which would emd) zoni
exclusively for singlamily homes statewide (Monahan, 2018). However, this is not a vision shared by
all. Major backlash from singfamily households has taken place in these cities and states fearing that
this overhaul in zoning would destroy theegrity of their neighborhoods (Kahlenburg, 2019). Simply
put, Minneapolis defeated NIMBYism. In order to achieve this abolition of degidy zoning, city

officials must overcome the refutes of its citizens who prefer the status quo.

This section hasutlined in detail manylut not al) the reasons that America is facing a housing
unaffordability epidemic. So, what are local and federal governments doing to subsidize and assist in the
building of this type of housing? The short answer is, not neadyigh. First, local governments need

to enact zoning reform. Since it is illegal to build mfdthily style housing units in threguarters of

land in U.S. cities, city officials must first rectify this. And even in areas wherefamily housing is

permmitted, there are restrictive zoning rules such as building height caps, minimum lot sizes, and
exorbitant parking requirements. Second is adjusting land value taxes. Unlike property taxes, taxes that
charge a higher tax rate on land and a lower rate oncitire encourage owners of expensive land to

build more intensely. Also, assessing taxes on the increased land values not only incentivizes more
development quickly on expensive land, but also allows for cities to benefit from the returns of the
additiond land value (Schuetz, 2020). Since land is most expensive in city centers and areas in the most
need of affordable housing, land value taxes change the financial incentives for owners of land with low
density structures. Lastly, there is a need for mooeiging subsidies. These subsidies currently include
housing, rental, developer, ngorofit housing, public housing, and rental supplements (i.e. Section 8
K2dzAAy30® / dZNNByd AyONBlFasSa Ay |1 !5Qa 0dzRIA&IHI Kl a vy
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$47.9 billion, $8 billion less than the previous year (HUD, 2020). Federal housing subsidies are also not
entitled, as ondfifth of eligible renter housholds currently receive federal assistance (Schuetz, 2020).

This leaves city officials with the task of providing sufficient affordable housing for its-loggene

residents. With a finite amount of land, and the vast majority of that land owned bgtprowners,
innovative techniques to promote housing production and affordability is in dire need. Adaptive reuse of
office buildings into residential conversions is one of those innovative techniques that can leverage
private owners, who are seeking pitsffrom their underutilized office buildings that have become

vacant due to the pandemic and termination of corporate leases. This mechanism supports
sustainability of the current city landscape, preserves historical buildings at risk of abandonment, and
can increase the housing stock and housing affordability. Some of the ways city officials can incentivize
this sustainable behavior is discussedlapth throughout the rest of this paper, but more explicitly in

the seciont

Factors and Trends

Building homes for families to reside in seems like a rather simple theory of supply and demand.

Families in need of a house, a basic necessity, will pay or be assisted to have a house built and the

builders will gladly accept theagment. However, it has proven much more complex than that. The fact

of the matter is that the construction industry has not fully recovered since the Great Recession. The
economy has added 8.2 million since 2008, but construction and manufacturing jebsatinued to

lag. In July of 2017, there were roughly two million fewer workers in construction and manufacturing

GKFY Sy @SFNRQ LINA2NJ Fd GKS adGFNI 2F GKS DNBFG w
teens and young adults choosing a egé degree over trade school, the market for laborers and trade

specialists is further dwindling. The efforts to intensify deportation and curtail immigration has curbed

0KS O2yaidNUzOGA2Y AYRdAdzZAGNE Q& 3INRBgGKZI fdrcd (Shoxt,Y A ANT y (i &
2018).

There has also been a drastic change in demographics of many urbanMitigsof the arising

preferences for young, colleggdlucated professionals is living in a walkable and/or ke

environment. This essentially translatesrésiding in a denselgopulated urban arearlhis changing
demographic is also a reason for the inflating prices in a less direct way. Millennials residing in these
cities are often single or have double income, no kids (referred to as DINKs by mangaviEsthe
residents of the city with more income to spend on luxurious housing, in turn, incentivizing developers
to build accordingly. It also decreases the density of these cities as more single people occupy housing
units, creating a larger demand fbousing in a rather stagnant supply, further inflating prices

(Singzinski, 2016).
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understaffed to grant construction permits. This creates added cost areldtays to building, which

artificially increases the cost of building housing units and decreases housing prodgaime. Zoelow

shows the annual building permits issued in Washington DC. Since 2006, DC has not been able to permit
sufficient buildingpermits to meet demand (Urban Institute, 2016).



Figure 3DC Housing Permits Issued from 2000 to 2014
DC Region Must Ramp Up Housing Production to Meet Future Demand
Annual building permits issued, DC metropolitan statistical area, and projected annual future need

I Permitted housing units 2012-2032 needed annually
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Sources: LIS Census Annual Permits by Metropolitan Area, DC Office of Planning: Sturtevant and Chapman (2013).

COVIBEL9 has only exacerbated the building process. Before the pandemic, residential building was
robust in North Carolina, trending upwards with tbeerall economy. Since March of 2020, new

building has dropped drastically, suggesting a lack of confidence in the housing market due to fears of
impending recession (Sleeman, 2020). Mfatnily building permits have decreased from 2019 to 2020,
however,there has been a greater demand for larger siFfglaily units. This is another repercussion of
the pandemic, as more people are substituting their small city apartments for suburban homes with
more space to live and work in.

The increase in fregncy and severity of natural hazards is another factor that diverts home builders to
rebuild homes devastated by disasters. Rather than creating new homes for residents, the finite
workforce of construction workers is redirected to the aftermath of disesster families in grave need.

In the spring of 2019, over 250,000 construction jobs remained unfilled across the country (Walker,
2018). Economic losses from disasters totaled almost $400 billion in 2017, the costliest year by far
consisting of 16 separatilliondollar disaster events includintiiree tropical cyclones, eight severe
storms, two inland floods, a crop freeze, drought and wildf8eith, 2018). With climate change and
severe disasters becoming regular events, this trend will only get wotssse factors and trends only
further signify the need for intervention and an influx of construction workers to provide housing for an
evergrowing population.
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BACKGROUND: OFRMARKET OBSELESENCE

The conventional office made its way into cities duringléte 19" centuryand for about a century,

office zonescharacterized by an ubiquity of tall buildings filled with swivel chairs and underground
parking garage$iave dominated city centeré&s corporate giants emerged, staff was needed to hold
faceto-face meetings, circulate memos, store and log paperwork, and meet with clientele. All of this
required the staff in close proximity, accommodating workers by hosting the workspace in a central
office space. However, this system always had obvious drawbacks which have worsened in last past
decade, especially in terms of commute time, overcrowding, and exorbitant office rental space. The
normalization of the tweworking parents have created a gving issue in terms of finding child care.
Social distancing and sterilization of the office space has created uncertainty with respect to the
feasibility of having staff in a centralized location.

The battle of the future of the common workplace has jostjun. With a majority of white collar

workers still working remotely during the pandemic, the elephant in the room is the question of
permanence. Will | ever go back to the office? Will my company downsize its office space or do away
with it completely?A recent RAND report found that 40% of respondents to a recent survey indicated
they are working from home (Ward, 202@round the globe, corporations are testing the hypothesis:

are offices obsolete? While 84% of the French office workers are backiatiésiks, only 40% of British

staff have returned to their offices (Economist, 2020). Head of Twitter Jack Dorsey stated that staff could
G§StSE2N] TFT2NBOSNE YSIYygKATS wSSR I FadAy3a 2F bSa¥
YyS3L GADBSE d fdreyCOVIBMS onky $% d¥lBmericans worked from home regularly, but during
pandemic the majority of the whiteollar workforce has experienced Rreliminary results show that
telework can be productive and many people prefer doing it there. So muchasevtirkers were willing

to accept an 8% pay cut to work from home according to a 2017 paper published Agn#recan

Economic Revie(Economist, 2020). Productivity also stems from worker happiness. A 2004 study by
Daniel Kahneman of Princeton Universigsessed that commuting was among the least enjoyable
activities people did routinely.

The state of the office is teleworking for the present, but what will happen after an effective vaccine is
administered? The best predictive comparison we can makeris ¢ountries where the virus is under
control. According to Morgan Stanley, 74% of German workers now go to their place of work, but only
half of them are there all five days of the work week (Economist, 2020). Many positions have been made
permanently renote and others give the worker thagption and ability to stagger their office schedules.

With the ability of an optional presence and some being flexed to entirely remote, office demand may
shrink even more because corporations weigh the costs and berwdfd large office space. These
corporations may then choose to either downsize or liquidate their office presence entirely. The-COVID
19 pandemic has revealed how many offices are simglyc2@tury relics, as companies adopt

technology that completelyransforms whitecollar work.

There have also been many studies conducted on the productivity of telewarldngcurring inhibitor
expressed by most CEOs on the transition to fully remote. A 2015 study by Nicholas Bloom of Stanford
University looked aChinese call centers. They found that those who worked from home were more
productive and processed more calls than their office counterparts (Economist, 2020). During the
mandatory telework experiment, sick days for employees have plummeted. There bdseals more
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productivity due to working longer hours and workers were more likely to send and respond to emails
after normal work hours.

While it is true that some companies may be more resistant to the telework transition than others, the
majority of whitecollar companies have already made the capital expenditure to provide their
employees with workrom-home equipment. They have also exggnced a trial run that has largely

seen success without productivity lo8¥ith companies needing lessfrerson office space to operate,

and the culture of remote work becoming more prevalent and accepted as the new norm, the office and
its real estatemarket may begin to topple from their days of glory.

History and Nuances of the Office Market

The office has historically been a steadfast example of routine and conventionality, but it is quickly
devolving into a source of economic uncertainty. The $30 trillion global commercial property market is
haunted by a deeper downturn. With the averagededength lasting a half of a decade, the
repercussion®f the COVIEL9 pandemidor the office market may have yet to hit rock bottoithe
sublease market a key barometer for the office marketis now larger than during the datom bubble

and could feaibly reach 150 million square feet ofaalability by the end of 2020 (Economist, 2020).

Absorption may be an even better indicator of how bleak the outlook for the office market is. It is the
way commercial real estate investors gauge tenant demand anteasured in square footage. The

total absorption is the total new square footage leased by tenants. Building on this, net absorption is the
sum of square feet that became occupied minus the sum of square feet that became vacant during the
same period. Aegative net absorption is particularly worrisome because it exemplifies the lack of
demand of the office market signaling that more tenants are leaving their leases than occupying or
renewing them. The graph below by JLL research displays that magratuthes net absorption was ~
40,000,000 square feet so far in 2020. This is the first time the office market has seen a negative net
absorption with the last time coming ten years earlier in 2Q%6llowing the recession of 2008.

Figure 4: Net Absorptiat US Office Space in Square Feet (sf)
Net absorption
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Offices are classified through a number of indicators. The first is class, which varies by market, but is
defined and standardized as its quality in relation to its counterparts. In the office market, there are fou
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classes: A, B, and C. There is not a definitive formula to define office class, however, the general
characteristics of class are as follows. Class A represents the top of the line buildings. They are the
newest and highest quality buildings in the markeaturing the best location, access, management, and
construction. Class B is the next notch down. They are generally a little older, but still exhibit good
guality, management, location, and access. Class B buildings can be returned to thenggp&hss A

through renovations to the fagade and common spaces. The lowest classification is Class C, which do not
meet the criteria of Class B. These are the older buildings located in less desirable areas and the building
technology is often outdated. As aswdt, Class C buildings have the lowest rental rates, take the longest

to lease, and are often targeted for-teevelopment (Golden, 2013). The second indicator is the office

star rating created by The CoStar Building Rating Sy¥térhis provides a natiah rating for

commercial buildings with 5 being the highest and 1 being the lowest. This building rating system differs
slightly from the A, B, and C classifications which are predominately local indicators of quality within a
specific market location. ltsad the star rating is intended to compare commercial buildings between
markets and are natiaally consistent (CoStar, n.d.).

Office Vacancy Rates in Urban Areas

The lockdown has simply acceleratedjgpasting trends of worfrom-home life due to a mandary

d20A1Lf FYR 62N] F2NOS SELISNAYSy(GlGAz2yd . STF2NB (KS
Slj dzA £ A 0 NR dzY éwork was ledé prévEleniiaYitSshould have bekn.August 17th report

FTNRY az22ReéQd ! ylIfedAOKIRINGTENSI Rl d SBKS SELIBNGS yaO3 &
pressure on the usage intensity of office space before the C\D LI Y RSYA O¢ +yR GKIFG !
vacancy rates is projected to hit historic highs in 2021 (Storace, 2020).

In a normamarket, three to eight percet & O2y AARSNBR Wy 2NXIf @I OFydeQ o
2018).All across America, a similar trend is being realizadailable office buildings and lease space are

growing. In Westchester County, NY, the office vacancy rate is 25.1% in Quarter 3 N&02Ikrsey

saw its vacancy balloon to 24.4%. Texas markets have been hit hard with Houston at 25.1%, Dallas at

22.4%, Fort Worth at 20.7%, and San Antonio at 1v¥&@ancy Washington D@ city compriseaf

many consulting and lobbying whitmllar companies, is at 17.6% (JLL, 2020).

Some cities are doing better than others though. The equilibrium of telework verafda employees

is unigue to each ¢jit where industries and workplace cultuléfer. Some whitecollar industries may

be better suited for telework, while others may not be. Contrary to intuition, tg@nt cities have been
less affected in terms of vacancies. Silicon Valley and San Francisco, the homsfcin, brigported

10.6% and ®% office vacancies in Q3. Austin, TX is just above at 11.6%. Denver, an emerging tech
industry city sits at 16.1% (JLL, 2020). Seattle, WA has the lowest vacancy rate among the major U.S.
office markets at 8.2% (CoyDavidson, 2020).

All of these vacanciégn turn leave a huge amount of unleased square foot&gjeebacks across
markets led to a 28-#nillion-squarefoot decline in occupancy (the largest singlearter drop on
record) and a sudequent surge in vacancy to 16% (JLL, 2020). Gross leasirty &ctigivh ~20,000,000
square feet nationwide compared to just a few months earlier in Q1 of ZD2@ charbelowdisplays
the drastic dip in gross leasing activity through Q3 of 2020, and is speculated to get worse as the
pandemic continues.
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Figure 5: Grss Leasing Activity for US Office Space
Gross leasing activity
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Although vacancy rates are historically high in most urban areas across the United States, this is not as

much the casén suburban and rural areagiccording to data acquired by CoStar, the Washington DC

office market is suffering much worse than its suburban counterparts of Virginia and Maryland.

2 A3KAy3AG2yQa altSa @2tdzyS F2NI wnun A& R2gy FftyYz2al
has seen a 31.1% sales growth from the previous years. Similar &ndérg had by the Carolina

¢ NI OT SN h@SNIfts b2NIK /FNREAYlIQa 2FFA0S @I OF yoe
same date of 2019. More concerning is that the net absorption has trended into the high hundred

thousands in 2020, suggesting iseis difficulty in finding and retaining office tenants across the state

(Planey, 2020). The map below shows the change in office vacancy rates in North Carolina. Although,

the office markets in rural and suburban counties of North Carolina are geneotdlyle due to their

size, there is a stark contrast between the urban counties and its rural/suburban counteff@gsnay

be an indicator that companies are choosing lease affordability as opposed to thedsgbf proximity,

a trend that is a podsiility to become mainstreamed in the coming years during and after the pandemic.

Figure 6: Yeato-Year Spatial Change in Office Vacancy Rates in North Carolina
Change in office vacancy rates in North Carolina

[

Change in vacancy rate, Jan 1-Nov 30, 2020
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Deta source: CoStar Suites
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Office Zoning in Cities

In 1926, the historical and landmark case/ifage of Euclid v.mbler Realty Cavas held in favor of

city planners, who attempted to prevent industrial growth spreading into the residential area of their
village of Euclid, Ohiand to separate different types of housinthis decision bolstered zoning
ordinancesintgya F ONRaa GKS ylraGAz2y FyR @FtARIFIGAY3I (GKS 32
of a neighborhood and regulation of where certain land uses should deollowing the industrial
revolutions and the transition into the information age, many corgiamas sought optimal locations in
downtown cities as a means to lure potential workforce and clientele. This agglomeration ofcohite
work in central business districts (CBDs) led to a cultural shift in zoning, which created office and CBD
zoning disticts located in downtowns of most every American city. This transition has led to the current
environment and depiction of large urban environments as large office skyscraptre eentral node

of the city.

h¥dSys GKS /.5 A& aisaychhbitcodzdmniercidl Knd Gukugal cénteri Ria F
usually the central nucleus of the city and the rest expands outward. No two cities are alike, but many
resemble this pattern of a CBD, mainly consisting of office and commercial builBingg. Gowth

' YSNAOIZ Ay LI NIGYSNEBKALI gAGK DS2NHBS 2FakKAy3aidzy |y
published a study of why companies are situated downtown. Their reasons included attracting and

retaining a talented workforce, building a braneidity and culture, supporting creative collaboration,

proximity to customers and business partner, centralization of operations and supportingea tripl

bottom line business outcome (Smart Growth America, 2015

However, smaller companies are starting¢alize the costs outweigh the benefits of an expensive
R2gyilz26y tSFraSed .SGs6SSy mdptd YR mMbpdd Ay GKS yI A
office space was found in central cities. By the turn of the century, the downtown share of office space
dropped to 58%, while the suburban share grew to 42%, signaling companies prioritizing lower office

lease cosfor optimal location(Lang, 2000)With zoning somewhat stagnant for decades, many of these
traditional office buildings are becoming obsolete, as companies migrate elsewhere. In 2000, the

distribution of urban and suburban office space varied greatly among the largest metropolitan cities.

Cities like Houston, Dallas, Chicago, New York, and Denver had the majority of their office space located
downtown, while Philadelphia, Atlanta, DC, Miami, and Detroit had the majority of their office share in

the suburbs (Lang, 2000).

These shifts in market preferences and the city landscape have been seen ifieewere

manufacturing powerhouses during the industrial revolution. Industrial buildings and warehouses were
aAlbdz- SR ySIENI 0KS R2gy (2 ¢ yeiddodeprodnttiesiiokteiifactoie§ OA (8 Q
Eventually the industrial revolution subsided and in replacement, the information age arose. This left
undesirable buildings emitting pollution into the densely populated center cores of the city. Thus, these
buildings were abandoned, and in many rust belt cities, these old warehouses have been converted to
beautiful residential lofts and shops.

The urban spatial structure of a city is exianging and the policies and zoning should reflect that
dynamic environmet. All too often, cities in thenid-19" century exhibited rigid Euclidean zoning,

which separated zones and uses entirely without much flexibility. These Unified Development
Ordinances (UDOs) and zoning practices held in place for a long time, utdstlen years. Since the
2010s, there was been a great upheaval in many large municipalities to revamp their UDOs in order to
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provide flexibility, sustainability, pedestridriendly areas, reduce traffic, entice development, and
stimulate more variety ithe design and density of housing (Sustainable Development Code Liaudé.
cities such as Baltimore, Washington DC, Chicago, Houston, and many more have updated their zoning
codes and zoning districts to reflect a similar them of more mixgel zoningind transitoriented
development.Yet, there are still cities and towns all across America with antiquated, strict, and
segregating zoning codes which inhibit the natural market forces and preferences in those cities. As
these market preferences and trendbBange, as they do so frequently, certain uses and building types
may become more or less desirable. This is especially true amidst a pandemic and looming recession,
where economists and experts are predicting the collapse of small business and thenaiffic
(Fitzpatrick, 202 Complex urban planning rules and zones will need a systematic overhaul to allow
these structures and districts to be redeveloped for new uses
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CASE STUDY: LOWER MANHAJPPADNEERS OF ADAPTIVE REUSE

Officeto-residential conversions are not necessarily a new invention. In thel880s, Lower

Manhattan in New York City was highly successful in an effort to revitalize the region when more than

Hp: 2F GKS | NBIF QA& wmnn YAt tspageyvasvicdat (Wiiams, 2R 6). Lovdrdo Y A
Manhattan was considered a cultural wasteland consisting of minimal restaurants, bars, and very few
residential units. During this time, theweas virtuallyno life in the neighborhoods beyond its5%office

workersb WI yS Wl 02048 SELINBaAaSR KSNI RA&AO2yGSyid 2F (GKS
her writings and fought diligently over the Lower Manhattan Expressway and the preservation of urban
livingWIF 020648 RS&ONRO SR deathikediliness thaksktifes dn yhe diskict afterd:30

and all day Saturday and Sund@ponovan, 2001)Since then,lie area is now among the top

neighborhoods for growth since 2000 with abundant rental housing (up 142% from 2000) and the

average resident speting $1,000 a month on dining and entertainment (Downtown NY, 2016).

So how did it get therePhe answer is a response to a previous decidibedemolition of historicPenn

Station in the early 1960s caused New Yorkers to rethink the decisialestmy buildings, especially

those with historical significance. This rethinking transcended into the techmifjadaptive reuse

conversions and empowered the Landmarks Preservation Commigfi@jo designate landmarks and

historic districts in ordeto safeguardy 6 dzZA f RAy 3a& FyR LJX I 0Sa (KIFG NBLINBaS
a20AFf T SO02y2YAOI LI A(lahdinarksPresenyafion IComdission, 8.@)i dzNJ £ KA

¢tKS FTANRG 2F YlIye O2yOSNIUSR 0dzi f Rdtedane ofthe ostd ht Q WS
beautiful buildings in the country in 1880 and was used as a courthouse for police and firemen until it

closed in 1958 and stayed abandoned for several y&uiier, 2017)in 1967, shortly after the

demolition of Penn Station, aritects converted the structure into a library, rallied by a group of

community preservationistasho feared the building would face the same fate as Penn Stéfofkart,

2009).¢ KS NBRSaA3ady 2F GKS 0 das deReksgh@rietbiagyiaS ofik &f e F 2 NJ A (
first adaptive reuse projects in the United Stat€ke library was saved from demolition and now boasts

its place on the U.S. National Register of Historic Places and National Historic Landmarks list.

Soon, a plethora dfistoricbuildings of all types were being converted into a different use entirely. This
innovative technique ameliorated the abandonment issue and provided the city with an amenity that
was in demandNYC architects found the challenge of repurposing old, histofidibgs with new uses
particularly exciting. A number of mitd" century churches were converted into residential buildings in
the 1990s including Mt. Pleasant Baptist Church fashington Square Methodist Episcopal Church

An interesting implementatioof this newlyformed technique came to fruition in the 1970s when
developers bough240 Centre Street of Lower Manhattan. The building formerly housed the
headquarters of the New York City Police Department from 1909 to 1973 before it became abandoned
for a number of years. This beautiful building, and NYC landmark was converted into condominiums in
the 1980s and is now known as the Police Building Apartments (White & Willensky, 2000). Dozens more
of these historic and wonderfully aesthetic buildings becaepmirposed as residential units as New

York City and its elite began to seek uniqueness in theseditime-century buildingsThis was

especially true in Lower Manhattan, home to the Police Building Apartments, where the penthouse unit
was listed for $9.9 million in 2015 (Schier, 2017).

While the beginning of the adaptive reuse phase started as underutilized historic buildings being
converted intoall different types of usesthe trend soon expanded to underutiéid building=f all
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different architypesnto condominiums or apartments. £ F NAS LJ NIi 61 & RdzS (2 @K
regulations and permissions of repurposing inadequate and underutilized buil@afmse the

separation of industrial zoning from residential, many industrial buildimgisvearehouses were built

near the city core so that its many workers could be in close proximity, often working 16 + hours per

day. Due to market forces and industry changes, land use patterns were also affected. As New York City
moved away from the Indusal Revolution and towards the Information age, large industrial buildings

and warehouses were left empty Manhattan and its surrounding Burroughs.

In Lower Manhattan, there were many of these large abandoned warehouses and industrial buildings, as
redding there was undesirable in the early to riil00s.In 1996, ondifth of the buildings and

warehouses were empty (Cooper, 199Bhzens of industrial to residential conversions took place in

Lower Manhattan, ridding the area of vacant relics and raptathem with lively and uniquely

appealing apartments or condominiums. One of the most remarkable examples of adaptive reuse came

AY [26SNJ alyKIFIGidlryQa ¢NAOoSOF 2Sad | AaGd2NRO 5AaiGNR
converted into apartments in996. The before and after conversions are pictured below:

Source (right): Landmark Preservation Committee; (left): Google Maps Street View

Once undesirable to reside, Lower Manhattan became an excitirapcigoming neighborhood in the

latter part ofthe 20" century.LPC Chair Meenakshi Srinivagaid | ( S Bdaytive Irelise of these
(industrial)building typeshaskry a F2 NY¥ SR Sy GANB ySAIKO2NK22Ra¢é 6. Ay
EAGAYI AY I O2y@SNISR ALI OS5 680FYS GGNBYR&é Ay bS
more and more housing in the Lower Manhattan area.

Just as industrial buildings became unnesary and underutilized in Lower Manhattan in thil-19"
century, so did commercial and office space in the laté dgntury. However, there is a significant
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difference with commercial buildings, which are walited for residential uses. Office burdis often

have floor plans and layouts that accommodate light and air and building systems that do not need

serious renovation. Srinivasan states that typical changes are trivial compared to industrial and historical

public use buildings and usually redsiir OK y3Sa fA1S aNBLJX I OAy3a GgAYyR24a:>
YR AyatdrttAy3d GSNNFX OS RAGARSNE |yR aSaol O01a¢ o. A

Lower Manhattan contained a high percentage of commercial buildings compartsorésidential

population. The Financial Digtt was a prime example of this, where massive corporate skyscrapers
encompassed every block, but few residential buildings were to be found. Jane Jacobs deplored central
business districts that exemplified no residential or cultural purposes, notind-thaer Manhattan

NBadl daN}yyia 6SNB LI O1SR i f dzy OKX BefdrélongthBsg Qli 2 FFS
large financial and commercial office buildings were being redeveloped for residential uses as well.

In 1995, city officials releaseddgh.ower Manhattan Revitalization Plan, which offered incentives to
convert underutilized commercial properties to residential use. Five laws comprised of this plan, which
included:TheLower Manhattan Real Property Tax Abatement, Commercial Rent Tax| Sezhiation,
Energy Program, Residential Conversion Program, and NligedProperty Prograifrinkelshteyn,

1995). Some of the incentives realized by these laws were abatements and reductions in real property
taxes, commercial rent taxes, reduced energytsdsirther taxreductions to conversions of nen
residential buildings to residential, and tax exemptidmsnixeduse properties containing residential

units (Finkelshteyn, 1995). These five laws created unavoidable incentives for landowners and
developes to garnish the area with more residential units.

Lower Manhattan continues to see change in its commercial landsZ@gpeine Street in the Financial
District was completed in 1932, and at 932 feet tall, it was the #lairdest building at the timeShce

2013, the building has been undergoing a residential conversion (Bindelglass, i $hassive
conversion follows suit with previous large office buildings like the Liberty Tower (converted into a
residential ceop in 1979), Steinway Hall (now call&l1 West 5% Street), andhe Krickerbocker Hotel,
which was converted to an office building during the prohibition and continued that use until 2010, now
reutilized as a hotel.

And so, with the aid of city officials and innovative developers and aathitLower Manhattahas
graduallychanged. During the 1990s, the number of residents of Lower Manhattan increased by over
60% and by 2001, there were several grocery stores, dry cleaners, schools, restaurants, and bars (Knox
and Moor, 2001). Fast forwartD years, the 2010 census saw an increase of another 97.6% in residence
from the previous census conducted in 2000 (Census, 20h@)area is considered very prosperous as

well with a median household income of $144,878 ($125,565 in the Financial Rifirer than

average unemployment and percentage of residents who are rent burdened. According to Census
Reporter, Districts 1, 2, and 3 (whistake upLower Manhattan) are home to over 331,000 residents

2017, which is a nggain of over 200% from 194while much of Manhattan saw a negative gain in
residence over the same time period (City University of New York City, 2012) (Census Reporter, n.d.).
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ANALYSIS REGION: WASHINGTON DC METROPOLITAN AREA

Repercussions of COVID and telework have create@cord highs in DC for office vacankya city

characterized by one of the highest whitellar economic markets, many lobbying, consulting, and

government firms are positioned in and around the city. This naturally creates an agglomeration

economy wherespecializedvorkers concentrate in the area in hopes of obtaining a job working for the
government. However, with the pandemic, many of these jobs have become remote, as much of the
white-O2f £ F NJ 62N] OlFYy 6S R2yS FTNRYudKE OAGRONI 2FF ADRSS
rate reached an alime high of 15.2% in the second quarter of 2020, according to Coldwell Banker
WAOKINR 9fftAaQ o6/ .w90 2FaKAay3adzy 5d/ & hFFAOS al NJ
Washington DC posted 300,000 sqeiéeet of occupancy loss in second quarter (CRBE, Zeig0ye7

from CRBE signifies the trend of office space loss and vacancy rates from 2011 to 2020. It is expected

that more pronounced shifts in market dynamics will occur drastically during the séathaf the year

with some companies carrying out the final terms of their leases. Brookings Institute came out with a

report that telecommuting will likely continue long after the pandemic with more people learning how

to use remote technology effectiveind companies analyzing the ctenefit of forgoing or

downsizing their office space in favor of teleworking (Guyot & Sawhill, 2020). With downtown office

parks becoming ghost towns and office landowners seeking revenue, a perfect opportunity can arise

with the adaptive reuse of these structures in favor of residential units.

Figure 7 Historical Office Supply and Demand Dynamics in Washington DC
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There are a number of cities that are rapidbntrifying, butthere is afocus on the Washington DC
metropolitan area, whicthas seen a drastic increase in housing priiese the turn of the century
Washington DC is unique in the fact that it has a height ordinance on buildings adopted to preserve the
views of the national monuments and prevent overcrowdimpe district has become one of the most
expensive places to live behind San Francisco and New YorKkH@itiilgureon the following pagshows

the average yeaend sale price of a home in the United States since 2000.
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Figure 8: Median Eraf-year Sk Prices for the Washington DC Metro Area
DC Region Home Values Outpace Nation
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In that time, the average sale price in the U.S. increased by 53%, compared to 118% in the DC MSA, and
as much as 275% in Washington DC (Blumenthal, McGinty, & Pendall, A@4&jve reuse can assist in
residential redevelopment efforts. Thégctionwill look at the proposal ciidaptive reuse in Washington

DC and the optimal approach for converting underutilized office space into residential units to benefit
both the housingnarket and curb the vacancy problem.

Methodology

Identifying the optimal approach to adaptive reuse in Washington m@lvesa two-pronged

methodology First,| willassess the need of housing in the region by analyzing the housing availability,
housing affordability trends, and housitagation. Zillow Data will be used to analyze the rental and
housing prices over the last ten years to signify the affordability acebase in housing costs. Data from
the United States Census will provide the housing stock and populdtensecond part of the analysis

will focus on the office inventory in Washington DC and the surrounding metropolitan area. In a data
agreement reackd with CoStar, the leader in commercial real estate information, office lease data was
obtained to assess propeHgvel data, including vacancy, rents, size, type, location, and class of the
office space currently availabl®ffice lease datawas extr&R FTNRBY [/ 2{ G NRa FNBIj dzSy i
database on December 2, 202DoStar has an incredible amount of information on the commercial real
estate market by assigning researchers which have direct contact to a portfolio of brokers who are
responsible for conteting once a month to update their information. This company has the widest array
of office leasing information in Washington DC and the nafltre analysis will be conducted using data
processing and geospatial functions in R to determine the optimaketdwcation, class, and type of

office buildings which would have the greatest positive impact for Washington DC by analyzing signals
such as vacancy rates, distance to amenities (accessibility), and proximity to residential land uses
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(feasibility of conerting the office zone to residential or mixed usejese market analytics can provide
micro- and macrelevel insight into the dynamic office market of Washington DC.

DC Housing Market Insights

The DC housing market has experienced exponential growtieiprice of rent since the turn of the

century. This is not necessarily a new realization. Numerous reports and advocate groups have been
fighting the hypetinflation of rents, which has pushed out much of its loweome and minority

residents. Myron Qteld, director of the Institute on Metropolitan Opportunity, has been tracking
demographic and economic changes in neighborhoods in the 50 largest U.S. cities from 2000 to 2016. He
states that while gentrification is happening, many cities are not expeing displacement, however,
Washington is one of the few places where real displacement is occurring, and at an alarming rate (Lang,
2019). This map by the Washington Post exemplifies that displacement, where Washington DC is
experiencing an outward shifff its lowincome persons from inside the city to the outer suburbs.

Figure 9: Lovincome Migration Trends in the Washington DC Region (2000 to 2010)
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In some neighborhoods of Washington DC, nearly 75 percent of thentmwne pgulations have
vanished These residents that have been pushed out are predominately black anddome. Since
2000, the overall populatiogrowth of the city was 19%, with202%increase in white residents in a

city previously known ag / K 2 O 2 f .IThishas/creaied tension between the new and historical
residents, especially in terms of cultural perspective. A widespread news story circulated where new
residents complained of loud ggo beats, a unique genre of music originating in DC, from thedviet
PCS store in Shaw, which has been doing so for the last 20 years (Lang, 2020). A D.C. Fiscal Policy
Institute reported that the number of apartments where monthly rent is below $800 has decreased
from 58,000 units in 2002 to 33,000 just ten years |léhdurray, 2015). Median-bedroom rents are
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the third highest in America, only behind San Francisco and New York City. A report by Zumper indicated
that the median ibedroom rent is $1,960 in Washington DC, even after a 1.5% due to the COVID
pandemic.

This hyperinflation of rents has been largely due to the lack of housing stock, and especially affordable
housing in D@Jpposed to other major cities, which embody large residential skyscrapers housing
thousands of residents, Washington DC is restricteel ih the 1910 Height of Buildings Act which caps

the height of the building from the width of the street on which a building is situated (NPR, 2014).
Congress recently considered raising that height limit and decided not to in doyepstudy from the
National Capital Planning Commission. The study concluded that the act preserves the historic form of
GKS ylraAz2zyQa OFLAGIFEY GKS OAGAO OKINYOGSNI FYyR 2LIJIS
However, not everyone agreed, especially those infaf@ffordable housing because developers

cannot build up, curbing the incentives for large residential developmédihis.act has had more heavy
opposition as of late with DC mayor Muriel Bowser expressing the need to increase the height limit in
her semnd inaugural address in Januafy2019 (Williams, 2019). Nonetheless, this opposition has not
gained much traction and Washington DC must search for innovative alternatives to supply the city with
the housing stock it so desperately needs.

The D.C. PolicCenter has estimated that there are about 320,000 housing units spread across 116,000
buildings. But, 10 percent of these belong to foreign governments, another unique trait, @ftixh

leaves about 303,000 units available to the public (Taylor, 2@i8).to the aforementioned height
restrictions, the lanetonstrained city mainly consists of lavge, lowoccupancy housing units. There

were 11 neighborhoods where mufamily buildings average five units per building. In another 14
neighborhoods, the arage residential unit is two per building with the remaining 32 tax assessment
neighborhoods consisting of singiemily detached homes, or row homes. This configuration of housing
is largely due to implications of zoning and land use regulations (Tagt8). Due to this low housing
stock, there are only about 90,000 of the 303,000 units (29%) which are considered affordable by the
5AaGNROGQa | FF2NRIO0fS K2dzaAy3a LINBINI YO

Although the demand is extremely high, the narrative remains the same: the pedhitigsing units

greatly deficient compared to the housing need. Forecasting by George Mason University School of
Public Policy predicted that DC would need to add ~550,000 new housing units between 2012 and 2032
(Sturtevant & Chapman, 2013). This averages27,500 units per year; DC has not permitted that many
housing units for development since 2006. Therefore, there is a great gap in the housing needed for the
city and the amount of housing supplied, generating exorbitant housing costs, expelling fritmy o
residents. This gap is mainly due to the lack of prospective development locations because of height
restrictions and builebut in the city limits, and a tedious permitting process. Two reports explain that

the biggest barriers to this are finding etenisms for reducing development costs and producing
affordable housing (Hickey & Sturtevant, 2015; Jakabovics et al., 2014). Another problem is arising due
to the economic and public health repercussions of CENIDAIl across the nation, permits are

dropping in 2020 compared to the previous year. An indication for this is the lack of confidence for
developers to build new housing units in response to a looming economic recession. This has impending
effects on the housing market and will further exacdebthe housing shortage problem faced in many
cities.
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Evictionsare on the rise due to the repercussions of the CGMIPandemic on economic vitality.
According to Eviction Lab, there are 13 evictions per day in the district with over 27,000 evictign fili

in the year. Fortunately, DC has taken actiomeiot hotel rooms and secure leases for facilities where
people experiencing homelessness could quaraniiine economic distress, coupled with the steadily
rising rental burden, has made for a large increase in homelessness in the city, which already sees a
higher rate of homelessness compared to the averagesized city (DCist, 2020).

Although a product ofinaffordable housingnd displacement, Washington DC has made strides to

promote affordable housing in the city. Albeit, many of them failed, were not passed, or were not
utilized.DC has ushered in more than 9,000 affordable housing (foitpersons mking less than 80%

2F GKS ' NBI Q& ! @S Nlindhs last fSUuR years/ actordifgoviiiepudy! Maylonfab

Planning & Economic Developntddashboard (EMPED, 2020).October of 2019, Mayor Muriel

Bowser and Office of Planning (OP) Directadraw Trueblood released citywide targets for affordable
housing production by neighborhood planning area. Bowser has committed to bug@jdg0 new units

by 2025, with oneahird of this to be built in Rock Creek West, Near Northwest, and Capitol Hillipta

areas, which has seen scant housing production (Baca, 2020). The figure below from the DC Department
of Housing and Community Development (DHCD), displays the dedicated affordable housing goals
through 2025. Washington hadang road aheado supplythe city with sufficient affordable housing,

odzi 2yS GKAYy3I A& Of SINY FFFTF¥F2NRFIo6tS K2dzaAy3da Aa |

Figure 10: Washington DC 2025 Affordable Housing Production Goals
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DC Office Market Insights
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This is not a fullgomplete list, as a small percentage of brokers are not in communication withrCoSta
representativesHowever, this is the mosbmprehensive database availaldad represents an

extremely large sample siZ€Ehe median square footage is 15,350. The median year built is 1950 and
renovated in 2009The annual 2020 Year to Date (YTD) assleie of the DC Office market is $178

billion within an average market sales price of $368 per square foot (SF). However, in DC office sales
volume is down tremendously. The 12 month sales volume of the entire DC area office market is down
25.1% from the pevious year ($6.6 billion compared to $8.9 billion in 2019). This sales growth is
strikingly worse in the Central Business District (GBBwntown DC). The 2020 sales volume is $1.9
billion (down 58.8% from 2019), the lowest volume recorded in the [astebrsThis presents a stark
contrast to the suburban office market of DC which saw a 31.1% sales growth from the previous year.
The two graphs below signify this contrast of downtown office market grolett) comparedto the
suburban office market greth (right).

Figure 11: Office Sales Volume Growth in DC Compared to the Suburbs
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Source Data: CoStar, graphic created by: Shane Sweeney

The Washington DC market is also suffering higher vacancy rates compared to the suburban markets of
Maryland and Virginia. This is likely due to companies moving their office space to a more affordable
suburban alternative, as theverage price per SF mughly half ($475 per SF in CBD compared to $224

per SF in suburbanyVith companies choosing affordability as opposed to proximity to downtown, many
of these office spaces will go underutilized, signaling the need for developers and landowners to look for
alternatives.In a capitalist marketthe majority of companiewill lean towards the most Return on
Investment (ROI). Expanding on this, the commercial and retail market is extremely high risk during this
pandemic, which has seen a steep decline in fetes volume (down 38.5% in DC from 2019) and the
closing of many small businesses who cannot afford rent. This current market environment and location
points to themulti-family residential market, which has seen a 9.5% increase of sales volume from the
previous year in D@ccording to CoStar

¢CKS /2{0FNI RIGF dzas8a I ydzYoSNI 2F AyRAOF(G2NR (2 Of
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study, as these buildings generally do not hoggéeamounts of employees due to the general purpose
being a data center to houssmputer systems and associated components, such as
telecommunications and storage systeni$ie last few are geospatial attributes such as geocordinates,
city, and state, whic will be used to analyze location.

Of the 917 office buildings in the DC area (not accounting for data centers), 116 were Class A, 363 were
/tfraa . FYyR not ¢gSNB /flaa /& 5/ KStR GKS fA2yQa
despite makng up 28% of the total market share. The suburban markets of Virginia and Maryland held
73%of the lowerclass YR / 2FFAOS o0dzif RAy3Iaod LyGSNBadGAy3ate:x
RFEGlIolraS 6SNB aAA3IYATFASR | el ths Bds fish laielyTcdreddy thev SEA A RSy
suburban office markets, which comprised of 72% of this total. This presents an intriguing opportunity
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number ofoffice buildings by type and class organized by its housed state.

Figure 12: DC Area Office Buildings by Class, Type, and State

Office Buildings Pivot Table of Class and Type by State Location
Office Only Office/Residential
State Grand Total
Class Office Only Class Office/Residential
AlBlC Total Al B C Total
DC 46| 21| 3 70| 4| 83| 104 191 261
MD 18| 52| 24 94| 2| 88| 186 277 371
VA 39121 2 62| 7| 96| 115 218 280
Grand Total| 103 | 94 | 29 226 | 13| 269| 408 691 917
Data Collected from CoStar Washington DC Office Market L.&ezdele: Shane Sweeney

The Star Rating System by CoStar expressed similar results with the majority of-dtandffice

buildings being located in DC and the lesgeality office buildings standing in Maryland and Virginia.
Since the overlap of the class and star ratingesysivas over 80%, this analysis will use the class rating,
which is the standard and most widely used classification metric for office buildings.

As mentioned before, the DC market has been hard hit by the pandemic and social distancing measures,
which hagransformed formerly boisterous office buildings into ghost towns. According to data

provided by CoStar, Washington DC vacancy rates are higher than their adjacent markets in Maryland

and VirginiaDC has a vacancy rate thalls 3% (up~2% from Q2, whie Maryland and Virginia sit at

the lowto mid-teens The graphibelowdisplays the office vacancy rates by class and state from

[ 2{ 0 NRa 2 aKAy3dadz2y 5/ 27TT7TgjecHit addsNdach dtave at 0% keased! Kl &
(20% vacancySurprisngly, hese prime properties historically carry the lowest vacancy rates, due to

their desirability. There is reason to predict that landowners of Class A buildings will reduce rents to

attract companies currently situated in lower class buildings neeaimgpgrade or more space. This
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5 star offices (Class A) reducing rents at the greatest percentage and rebounding in lease percentage
greatly compared tcClass B and C in the next few yedteawever, it must be taken into consideration

whether or not this is the beginning of a new trend brought on by the office market onslaught of COVID

19.

~
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18.6% vacancy. The lower classes of B and C are leskihenthparatively but are extremely high

compared to normal market vacancy. Washington DC carriebigiieest vacancy rates in Class B and C,

at 15.9% and.1.9%, respectivelyirigure 13hows a bar chart of the office vacancy rates by class and

state, in which Washington DC outpaces vacancy rates of its adjacent counterparts by 3% overall.

Figure 13: Office Vacancy Rates by Class and State
Office Vacancy Rates by Class and State
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Source data: CRtar, graphic created by: Shane Sweeney

The bcation of theseoffice buildings is vital in determining the optimality of adaptive reuse.office

building located in an office park that is only accessible by car is not feasible for repuriptsing
residential use and especially affordable housing where many lack the means of private transportation
Office buildings also have different criteria for desirability than residential, which is an important step in
analyzing suitability for adaptive reus® mapof the DC market offices and downtown DC by class can
be seerbelow,
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Figure 14: Spatial Orientation of Office Buildings in the DC Area by Class

Market by Office Class
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As the visual and data indicatamuch of the ClasA office buildings are located in downtown D@th
groups of Class B and C office buildings located just mamdheasof downtown in the residential
neighborhoods oDuPontCircle West EndShaw, and NoMarhese neighborhoods have embraced
rapid gentrification since 2000 and represent some of the most expensive neighborhoodsTdfdpe.

are also clusters of office buildings located in Alexandria and along the belt4@¥)(&nd the-66

corridor. This begshe question of which class is most appropriate and feasible for adaptive reuse into

entirely residential or part office, part residential.

To answer that question, we first need to understand the companies that occupy these office spaces.
Since Class A are the newest and of the highest quality, the most prestigious firms will usually occupy
them. They are also situated in prime locations,ahhgives the company and its clients a central and
desirable meeting spacalthough Class A office space in the DC market has been the hardest hit, there
are many indications of why these buildings may not be best suited for adaptive udemil Malia

of the University of North Carolina at Chapel Hill expresses that Class A office space will continue to be
devoted to office use for a couple of reasons. First, the tenants are larger and occupied by more
established companies that desire an office agkdr. Although remote work will likely continue after the
pandemic, office workers will use the office space a couple times a week instead of five days a week, a
similar trend seen in many European countigéchael McMahon, EVP of Portfolio Management &
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instance, some of the older Class B office buildings might be ripe for conversion to residential
particularly if that residential includes a restabiized componer®é éal Nl & t I yYSGKSE HAHnA

Class A buildings are likely constructed in the last 20 years, landowners may be unwilling to give up the

office marketso soon and carry the burden of renovating and repurposing their structure into a

residential uni. This leaves the older, lesser quality Class B and C buildings. This is likely an optimal

situation anyway, as Class A building conversions would produce a much higher rental rate and only add

to the housing stock, but not aid in the housing unaffordabproblem in DCThe boxploin Figure 15

signifies the importance of diversity of use with respect to the office class with the median leasé rate
/traa . FYR / ahTFAOSKkwSaARSY(GAlIfé¢ o0dzAf RAY3Ia KAIAK
discepancy is highest in Washington DC where an additional residential use increases the lease rate by

over 8%.

Figure 15: Box Plot of Percentage Leased for Class B/C by Office Type and State

Leasing of Class B and C by Office Type and State
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Source data: CoStagraphic created by: Shane Sweeney

Throughthese exploratory data measures, it is apparent that the most suitable offices for adaptive

reuse are Class B and C offices in the Washington DC city Tingtaext part of the analysis will analyze

the optimal offices which exhibit highan normalvacancy rategover 8%)n appropriate locations.

These locations witlontaina couple of geospatial indicators including the proximity to residential land

use for rezoning purposes, proximity to amenities and transportation for accessibility purpodes, an

whether the property is in a heavily gentrifying area in need of housing stdeekmapn Figure 16

displays the subsetted dataset for Class B and C offices in DC that hold a lease percentage less than 80%.
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There are39total existingoffices that fit tis criterion with a totakquare footage of over,300,000
square feet andn average vacancy rate of 4%9

Figure 16: Vacant Class B and C Office Buildings in_ Washington DC
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Accessibility and Fahsity Analysis of Potential Adaptive Reuse Sites

In order to determinevhether these Class B and C office buildings with high vacancy are best suited for
adaptive reuse, it is important to check if these structures are accessible, desirable, and feasible
conversion. Accessibility is the ease of reaching destinations. There is no basic standard equation or
threshold for measuring accessibility and has been a point of quarrel between many transportation and
city planners. To simplify this, the analysifl take a holistic look at the amenities and transportation
offered in close proximity to the structur&/alkscore, the leading accessibility metric definese

proximity is determined by &0-minute walk, or 0.5 miles (Walkscore, n.d.). Feasibilitiyb&i concluded

by overlaying the structures on the proposed DC land use map to determine whether the current zoning
is amenable to residential uses, or if the zone is in close proximity to a residential use zone. If an office
building was surrouneld compktely by officeonly zoning with no residential use permitted, the

NEBT 2yAy3 2F GKAa LI NOSt O2dzxA R O2yailiAddziS aaldi

Washington DC, like many other cities has revamped their comprehensive plan and zoning districts. In
2016, he DC Zoning Commission approved an overhaul of the former zoning code, which took nine
years and spanned over three mayoral administrations (Austermuhle, 2016). The old zoning code was
hopelessly out of date, a Euclidean relic dating back to 1958, cangpdéa long list of zoning districts

with rigid and confusing standards. The new code will allow for more flexibility within districts, more
mixeduse zoning, a decrease in required parking spots for new developments, and most importantly
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less limitatiors in residential density with allowances of renting accessory dwelling units (Austermuhle,
2016).

This revamp makes adaptive reuse much easier to enact now that uses are much more flexible and

affordable housing has become a top priority. The rimapigurel7 displays the proposed office

0dzAf RAy3a adzidlofS F2N I RILI A GBlewndhiogingp. idftheseK 2 6 (G K S
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retail, serviceresidential, entertainment, lodging, institutional, and other uses, often grouped into
YSAIKOoO2NK22Ra ¢gAGK RAAGAYOUG ARSY(GAGASadeE ! y2(iKSNI
%2y SéET gKAOK LISNXAGA || o0NRBIFR diplg@slling uhit résplentas NOA | f =
development at varying densities. The remaining 9 buildings are located in a residential zone. The

locations of these offices among the new zoning district bolsters the feasibility of adaptive reuse into a

building that iseither partresidential or fullyresidential.
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Source data: CoStar (vacant offices) and Washington DC Open Data Portal (gmaphd) created by: Shane Sweeney

Usingopen sourcedpen Street Map (OSM) data, it is possible to-lpeate a number odlifferent
amenities, transportdbn, and land uses in any city. Some of these amenities include supermarkets to
ensure the structure is not located in a food desert, cliticsnsure the structure has good health
accessibilityand public transit stops. After mapping the food markets, medical clinics, and public
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transportation stops, it is necessary to project the coordinates into a coordinate metric system in units
of kilometers. Once the Coordinate Reference Systems (CRS) are the <atmile buffer (0.80467

km) can be applied to each of the 39 office buildings. From there, we are able to usfptuokage in R

to determine how many amenities overlap with tBes-mile buffer.

Figurel8belowshows the accessibility of the vacant Class B and C office buil@migsone building in

the Northeast submarket was considered inaccessible with 0 markets and 1 transit stop located within
0.5 miles of the structure. Howevehis building is rather small (under 2,000 square feet) and the only 1
star rated building of the 39. The median number of food markets within the walkability buffer for the
39 buildings was 23 with a range of 0 to 64. This means that the buildings dreanfitod desert and

are rather accessible to shopping for basic necessities. These buildings are also high in accessibility to
medical care and public transportation with the median number of these amenities at 3 clinics and 11
public transit stops. To emnire validity and accessibility, the closest distance to eachnity was

examined using thgDistancdunction in R. The median distance to the closest market was 0.15 miles,
with public transit being 0.23 miles, and medical clinics at 0.62 miles.

Figurel8: Accessibility of Proposed Adaptive Reuse Office Buildings in DC by Neighborhood

Source data: CoStar (offices), Open Street Mapge(ities and public transportation stopgyaphic created by: Shane Sweeney
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