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Benefits of Daylight

0 Enhanced indoor environmental satisfaction
O Greater workplace productivity

O Decreased stress

O Connection to the outside

U Higher prestige

O Energy savings
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— These are all tenant benefits.

= The question remains whether social value
translates into economic value measured by what
tenants are willing to pay?

Harvard Art Museum Expansion, i S DILAB
Cambridge, Massachusetts, by Renzo Piano, 2014 -



During early design
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Research Question

| Turan C Reinhart A Chegut

MIT Sustainable Design Lab MIT Real Estate Innovation Lab

What is the financial value of N
commercial spaces in Manhattan?

Paper | Turan, A Chegut, D Fink and C Reinhart, 2019, The financial value of daylight, under review



Anecdotal Evidence

foot residence flooded with natural light. The interior was

the original Soho artists' residences of the 60s and 70s, while

work baseboards and large-plank fumed white oak floors, as wel

ouse One offers unrivaled luxury and 360-degree views of the Huds

pst significant building.
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glass offering abundant natural light. The majority of the

SCoRnAYRARGCOM residences feature panoramic views of the High Line,

Hudson River or the architecture of West Chelsea, and

Penthouses feature private keyed entry from elevator, ga

e fireplaces, 20’-0” double-height living spaces and

4

spacious terraces with river views

O Ads praising the daylight in apartments abound




Anecdotal Evidence
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REAL ESTATE

Will the Loss of a View Lead to Lower Maintenance Costs?

Ask Real Estate

"So yes, a river view matters. Mr.
Sargent estimates that waterfront
apartments that have a river view

L“ . fetch around $300 more per square

_foot than those without.

“Will the Loss of a View Lead to Lower Maintenance Costs?”
New York Times, November 2017

Sign Up for the Real Estate
Newsletter

“ Bo Part of The New School
- A cutting - edpe education

Kaysen, R. (2017) ‘Will the Loss of a View Lead to Lower Maintenance Costs?’, The New York Times, 26 November, p. RE2.

O Including rough estimates that are being used in industry




Catch That Moment
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Signing of the rental contract
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Hedonic Pricing Model

Revealed preference model that identifies the factors that influence the
price of a good, assuming that the price is based on both intrinsic
characteristics and external factors.

logP; = a+ [X; + 0g; + ¢
\ |

Price Add daylight availability

Hedonic characteristics include:
property type; age; building class; number of floors;
renovations; amenities; transportation accessibility;
investor type
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Metric: Spatial Daylight Autonomy

> |z New Simulation

on Logan IntL Ampt,MA,

Source: Solemma LLC

O High-level metric to evaluate whether a space is daylit

O sDA;,,u[50%] has been linked to occupant evaluations during one time space Vvisits

Paper Reinhart C F, Walkenhorst O, 2001, Dynamic RADIANCE-based daylight simulations for a full-scale test office with outer venetian blinds, Energy & Buildings, 33:7 Wi S D L A B
pp. 683-697; IESNA. IES LM-83-12 IES Spatial Daylight Autonomy (sDA) and Annual Sunlight Exposure (ASE). (2012) —



The Data

contracts located In
In Manhattan

DATA SOURCES

DolTT NYC 3D Buildings DOITT

NYC DCP MapPLUTO
PLANNING

CompStak @ COMPSTAK

Source, | Turan, A Chegut, D Fink & C Reinhart



The Workflow

Compstak 3D Model of
Data Manhattan
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Hedonic Pricing Model

Create a Model for
Each Building

Climate-Based
Daylighting Simulations

- 0
spatial Daylight Autonomy

(sDA) and view results
for all office spaces
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[logP,; = a+ BX;+ 6g,;+£,;J )

Source, | Turan, A Chegut, D Fink & C Reinhart
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Sample Building

Source, | Turan, A Chegut, D Fink & C Reinhart



3D Model in Rhino

Source, | Turan, A Chegut, D Fink & C Reinhart T S D L A B



Simulation Result sDA=46%

Source, | Turan, A Chegut, D Fink & C Reinhart T S D L A B



Results]
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sDA Distribution in Manhattan

Very Low Low High Very High
sDA 0-25% sDA 25-55% sDA 55-75% sDA 75-100%
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Annual Spatial Daylight Autonomy, sDA %)

J00/50% {

Source, | Turan, A Chegut, D Fink & C Reinhart

U Range from 0% to 100%; mean sDA = 43%; standard deviation 23%; median 39%;
0 74% of the spaces have very low to low daylight levels (0-55% sDA)
O Access to daylight is a meaningful discriminator




sDA, Rent Prices and Floors

Effective Rent

Floor ($/sq.ft.)

07 $110.48 450 Park Avenue

26 $93.10
$120.00
$87.30
$92.50
$115.00
$97.22 0 2'0

Transaction Floor

(‘4'bs/¢) ey anoay3

Effective Rent

Floor (B/sq.ft.)

5 Hanover Square
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10 20

Transaction Floor

mir
Source, | Turan, A Chegut, D Fink & C Reinhart ! S D L A B




sDA, Rent Prices and Floors

Effective Rent

($/sq.ft.)

"—CE%ZEH 77 Water Street
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Transaction Floor

Effective Rent

Floor ($/sq.1t.)

55 Broad Street
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10 20

Transaction Floor

Source, | Turan, A Chegut, D Fink & C Reinhart Wi S D L A B




Hedonic Model with Daylighting

impact on rent price
- | +

Variable of Interest
(relative to 0-5¢ A)
High Daylight
55%-75% sDA

Very High Daylight
75%-100% sDA

Location Fixed Effects

neighborhood

Time Fixed Effects

transaction year & quarter
Building Charac

building class

building age

renovation

LEED certification

fiber lit building

Contract Terms

lease term duration

rent free period

sublease

partial floor

tenant broker

landlord broker

landlord concessions

transaction floor number

Interaction:
sDA x transaction floor number

v. high sDA x floor 31-45
v. high sDA x floor 46+

-41.0 to +40.6%

+7.9 to +48.1%

-20.2t0 -11.5%
-1.0%
+4.0%

-4.5t0 +22.0%
-5.410-3.3%
-17.2%
+3.6%
+3.7%
+3.11t0 14.0%
+12.3 10 31.6%

Source, | Turan, A Chegut, D Fink & C Reinhart
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Hedonic Model with Daylighting

These results suggest that spaces with high amount of daylight (sSDA> 55%)
earn an estimated effective rent premium of 5% vis-a-vis buildings with low
daylight penetration (i.e. SDA;;p,< 55%).
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Caveats

L We used the sDA as a proxy for both daylight and views. We are currently
separating these characteristics.

J We assumed 30% WWR on all orientations and standard materials
throughout all buildings. We are now trying to further adjust for some of these
parameters.

 We did not consider blind use and interior floor plan layout and thus
calculated the daylighting potential of a space.
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Significance

d We have shown that access to daylight has a direct and measurable impact of
rent prices in commercial spaces in Manhattan.

 The rent premium of 5% to 6% provides additional motivation for real estate
developers to invest in well daylit spaces.

4 It further provides agency for architects trying to convince developers to pay
for additional daylight features.
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