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SyStemically 
Relevant...

By 2050, 150 million 
people in major cities 
around the world will be 
living on land that will be 
below the high-tide line 
by midcentury. Impacting 
an estimated $100trln in 
real estate.
-Nature Communications (2019) 

and economically 
ineffiecient...

Climate change is 
getting costly for 
society, $2.5 tln in 
hazard insurance 
permiums since 2000, 
or $340bln in 2017 
alone and $117 bln for 
insurance in chronic 
floods.



“A set of assumptions and practices in economics has led economists both to under-
estimate the economic impact of many climate risks and to miss some of them en-
tirely...Typically, our estimates of the value or cost of something, whether it is a pair of 
shoes, a loaf of bread or the impact of a hurricane, are based on experience. Statisti-
cians call this “stationarity.” But when conditions change so much that experience is 
no longer a reliable guide to the future — when stationarity no longer applies — then 
estimates become more and more uncertain.” - By Naomi Oreskes and Nicholas Stern



BoundaRy BReaking...

Automation is 
expected to take up 
35 - 50 percent of 
current job tasks by 
2035.
The growth in automation is constant. 
Natural Language Processing 
and Image Recognition are being 
incorporated across the global 
economy to tackle routine cognitive 
and manual tasks. 

The built environment is catching on 
by transforming valuation, accounting,  
legal and networking tasks into digital 
scripts.

-Institute for Spatial Economic Analysis (2017)



“The conventional economic 
wisdom has long been that as 
long as productivity is increas-
ing, all is well. They cite research 
showing that so-called routine 
jobs (bank teller, machine op-
erator, dressmaker) began to 
fade in the 1980s, when com-
puters first made their presence 
known, but that the rate has ac-
celerated: between 2001 and 
2011, 11 percent of routine jobs 
disappeared.”

-Brynjolfsson and McAfee

Will Automation Take 
our Jobs - Scientific American



“Deaths of Despair 
are at an all time 
highs in the US”

- Anne Case and Sir Angus Deaton

The combined effect means that 
mortality rates of whites with no more 
than a high school degree, which 
were around 30 percent lower than 
mortality rates of blacks in 1999, grew 
to be 30 percent higher than blacks 
by 2015..



“You need some inequality 
to grow... but extreme 
inequality is not only 
useless but can be 
harmful to growth because 
it reduces mobility and 
can lead to political 
capture of our democratic 
institutions.”

- Thomas Picketty

The cummulative rate of income inequality 
between between earners in the 90th to 99th 
income percentiles,  and the US economies per 
capita G.D.P. has reached a whopping 300 percent.  
Historically, the outcomes of this has been global 
civil unrest, war, famine and disease.



ABOUT THE LAB

• We are a research lab. 
• Our goal is to be an anchor for 
understanding technology and innovation 
for the built environment. 
• Our R&D platform bridges disciplines 
to build agency between statistics and 
economics, design and planning and real 
estate and city making. 
• We do so by identifying and measuring 
the impact of changes in design and 
technology interventions through 
financial and economic analysis with the 
aid of data science and machine learning.
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is it just a bunch of 1/0s? What is data?
Data has the unfortu-
nate reputation for being 
something very intangible 
and abstract. Yes, it is 
a representative set of 
information that we use 
to signal that an event 
has occured. But true 
statisticians economists, 
data scientists are al-
ways working to get at 
something more real.

We are all working to un-
cover something called 
the true data generating 
process.

 

Source: MIT Real Estate Innovation 
Lab



our experience Data is about us.
In fact, data is really 
about us. It is about 
our human, emotional, 
mental, physical, con-
nected and disconnected 
experiences. 

Actually, it is our 
collective story - what 
is common and what is 
quirky and unique about 
all of us.

If data is really going 
to be representative 
of our data generating 
process then it has to 
be mindful of us. 
 

Source: MIT Real Estate Innovation 
Lab



data scientists must be great 
listeners Data must mindfully and ethically listen.
So as data scientists, 
we are not all that 
different from an empa-
thetic friend or psy-
chologist. 

We spend a lot of 
time listening and 
observing what the 
data has to tell us.

Great data scien-
tists and modelers 
listen and when they 
get the story wrong, 
they go back to the 
data where people 
told their stories to 
try and get it right 
again.

Source: MIT Real Estate Innovation 
Lab



our why Wide Data - A Geometric, Geospatial 
Relational Database of NYC

The MIT Real Estate Innovation Lab 
is working with public and private 
data providers to create a wide 
data approach for linking design 
and innovation to financial perfor-
mance in the built environment. 

In this R&D project we are explor-
ing the data science that connect 
design to the capital stack. This 
means combining geometry, to geo-
spatial and relational database 
structures to create insights about 
the value of innovation in the 
built environment.

The data spans over 15 years with 
over 3,000 variables across 200 
datasets and 18 data providers. Our 
lab approaches financial perfor-
mance and economic growth questions 
from an interdisciplinary analysis 
approach, where design and planning 
metrics carry just as much weight 
as financial and economic perfor-
mance.

Source: MIT Real Estate Innovation 
Lab



Transactions, 2000 - 2018

1st Repeat

2nd Repeat

3rd Repeat

4th Repeat

5th Repeat

6th Repeat

7+ Repeats

Real Estate Analytics for 21st Century Citiesour why

The real estate asset 
class is deeply physical 
and also contextual. Un-
derstanding supply, de-
mand and pricing char-
acteristics relies on 
understanding the physi-
cal nature of the build-
ing, its relationship to 
other characteristics of 
the city and the abstract 
elements of supply and 
demand of its stakehold-
ers.

Data has become more rel-
evant than ever to decon-
struct what we can and 
cannot measure. 

Source: MIT Real Estate Innovation 
Lab



Recognition

Stages of Automation

• Information Collection
• Data Gathering
• Image tagging
• Word finding

Sorting Intelligence

Stage 1 Stage 2 Stage 3

• Machine learning
• Deep learning
• Robotics
• Ethics

• Unsupervised deep learning
• Artificial intelligence
• Quantum intelligence
• Nanomaterials and structures

Where are we headed?the larger economy is at work 
in the automation economy

WE are about 65 years 
into a larger technol-
gical process where hu-
mans are busy with aug-
menting our tasks with 
data and algorithims. 

We could do a whole 
class on automation 
and technological 
change, but keep in 
mind our data science 
work is a part of a 
larger shared cultur-
al phenomena of auto-
mation.
 



• Core financial data
• Business operations
• Back office organiztion

Basic Data

• Across systems
• Between stakeholder tasks
• Towards customer awareness

Data Integration

From

Towards

Where is real estate in this process?We are very much an experi-
ence based culture. We love 
stories, but we do not codify.

The real estate sector 
is chocked full of hu-
man and physical expe-
riences. 

Humans spend 90 per-
cent of their time 
indoors, do you think 
we don 't have data. 

Historical approach-
es have kept us from 
considering the human 
experience within the 
city and building.

This is being aug-
mented as we move 
from basic data col-
lection to data inte-
gration.

Recognition
Stage 1



The change is here.data science is upon us.

The real estate sector 
is now entering upon 
the automation economy. 

We are growing firms 
across the recogni-
tion, sorting and in-
telligence stages and 
the next decade will 
require that we can 
listen to the data, 
tell our collective 
story and make lesser 
and lesser unbiased 
decisions about our 
collective wellbeing.

 

DATA SCIENCE

AI and Real Estate some 
market context...

THERE ARE 150 DATA COM-
PANIES FOCUSED ON NEW 
DATA SOURCES FOR REAL 
ESTATE.

SOURCE: REI LAB REAL ESTATE 
TECH DATABASE

LETS INTEGRATE

JUST UNDER 20 COMPANIES 
FOCUSED ON HAVING THE 
DATA TALK TO EACH OTH-
ER TO MAKE A DATA LAKE, 
I.E., DATA INTEGRATION.

SOURCE: CRUNCHBASE AND CB IN-
SIGHTS 2019

AI FOCUSED

130 COMPANIES ARE FO-
CUSED ON AI (MACHINE 
LEARNING, DEEP LEARNING, 
IMAGE RECOGNITION, LAN-
GUAGE PROCESSING). 

SOURCE: CONWAY (2018) AND 
CRUNCHBASE (2019)

ROBOTS!

JUST UNDER 90 COMPANIES 
WITH A ROBOTICS FOCUS 
THAT WORK IN DEMOLITION, 
CONSTRUCTION, SECURITY.

SOURCE: CONWAY (2018) AND 
CRUNCHBASE (2019)





World Real Estate Forum 
14-16 July 2020

Discount code: MITDSRWRF10 
(10% discount code, valid from 14 July -18 Aug 
2020)           

• Harness data to make better investment deci-
sions and discover new real estate opportunities.

• Update your skill set to perform statistical 
analyses and modeling using interactive software 
applications.

• Gain insight into the real-world use of data 
from esteemed MIT faculty and industry experts in 
the real estate, finance, and data science fields.
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we find where
technologies 
come from ...

1

...and track how 
technologies move from 
being inventions in 
the lab...

2

...and forecast when 
technologies become 

available in the 
market...  

3

...to discover how 
technolgies 

become a part 
of our life.

4



TTT

to understand technologies 
with data, not gut

and to create strategies and 
products for better real estate



With a dynamic set of  
200* technologies— 
out of 728 
discovered so far

Technology Scouting for Real Estate

* A proper analysis takes about 10 hours per technology. In other words, 
+1300 hours have been poured into the making of TTT so far.



Lab - Inception to R&D11.0

Market - R&D to Market07.3 

Life - Market to Standards 

Technologies' Journey to your Life

21.5

YRS

YRS

YRS

...to know the time till 













The Financial Value 
of Healthy Buildings
Rental Prices and Market Dynamics in 
Commercial Office Markets

Health does not stop at the hospital, it starts in our homes, 
our work, and in our everyday life. While this holistic approach 
to real estate has been implemented in a wide
range of design strategies and certifications, not much has 
been done in exploring the financial impacts. This project
takes a first steps towards understanding the financial and 
economic impact of Healthy Buildings on achieving asset 
level parity and perhaps outstanding performance in key US 
markets.

Healthy Buildings are seen as the next level of Green Buildings 
- an emphasis not only on green building practices, but also 
integrates health, wellness, and human experience in buildings.

With 90% of Americans spending their time indoors, our indoor 
built environment represents a crucial opportunity to enhance 
factors that impact our health.

An emphasis on happy employees through providing healthier 
buildings can positively influence thinking, productivity, behavior, 
and health well being. So, what is 

a Healthy 
Building?

The World Health Organization 
(WHO) defines  a healthy building as 
a space that supports the physical, 
psychological, and social health and 
well-being of people. 

Some examples of certification features include active 
furnishings, operable shading, natural views, green 
purchasing policies, no asbestos, fitness rooms, no-
smoking policies, natural daylight, ventilation, filtration, 
air quality, and even water treatment. 

Source: James Peraino and Natasha Sadikin

HEALTHY BUILDING EXAMPLE:





Boston
What could a positive, negative or equal effective rents 
between certified and non-certified spaces mean?

NO VALUE

(EQUIVALENT)

Result: equal

DELIVERY FAILURE

(DOWNSIDE)

Result: negative

HEALTHY EMPLOYEE

(UPSIDE)

Result: positive

OUTCOME INTERPRETATION:

Healthy Buildings are 
seen as equal to all 
other asset types in 
the market.

This suggests that ten-
ants do not ascribe 
economic value to oc-
cupying health certified 
space, or at least are 
not willing to adjust 
their rent in light of a 
certification.

Healthy Buildings are 
not deliverying what 
they promised.

This would suggest 
that the spaces do not 
provide the benefits 
promised by the 
certification. 

Healthy Buildings are 
seen as an asset for 
successful, happy 
companies. 

This would suggest 
that tenants see value 
in occupying healthy 
space and preserving 
their employees health 
and will pay a premium 
to do so.

Study Framework

Question: What is the relative 
financial impact of certified healthy 
buildings as measured by effective 
rents in US markets?

Data Source and Observational 
Unit:  
CompStak (Private database)
 
WELL (Publically available data)

Fitwel  (Publically available data)

Data Time and Place: Effective Rent 
Contracts from 2016 in top ten markets

Model Explains/Predicts: Explains

Method: Econometric Linear 
Regression

Stakeholder Outcome: Effective 
Rent per square foot differential

Features to Measure and Control: 
Health Certification, Effective Rent 
(USD), Building Floors, Transaction 
Quarter, Commencement Date, 
Transaction Squarefootage, 
Year Built, Year Renovated, Building 
Class, Submarket, Execution Date
Lease Term, Total Transaction Size 
Transaction Type, Free Rent, Work 
Value (USD)

Effective Rent Contracts Quantity:
Control Group:
Non-Health Certified: 14,329 Effective 
Rent Contracts
Treatment Group (250 meters away):
Health Certified: 2,380 Effective Rent 
Contracts

Based on a geospatial mapping exercise, we compare effective rent data across the top 
10 markets for Healthy Buildings in Seattle, San Francisco, Los Angeles, Denver, Chicago, 
Washington DC, Atlanta, New York, Philadelphia, and Boston and a 250 meter radius of control 
buildings.

Los Angeles

San Francisco

Seattle

Denver

Chicago

Washington, DC

Atlanta

Philadelphia

New York

About the Researchers

Dr. Andrea Chegut Is the Director of the 
MIT Real Estate Innovation Lab. She holds 
a PhD in financial economics and studies 
how technology, design, and innovation 
impact the economic outcomes of the built 
environment.

Natasha Sadikin is a tech analyst for the 
MIT Real Estate Innovation Lab and MSRED 
candidate. She loves learning about the 
impacts of technology and automation on 
the built environment. For any questions, 
please reach out to nsadikin@mit.edu

Results 
expected 
Fall 2020





W

meaSuRing deSign...

“To align incentives 
between the design, 
development and 
institutional finance 
realms we have 
created a catlogue 
of design metrics to 
evaluate what the 
financial performance 
is of design 
interventions.”

-Helena Rong, 

MIT Real Estate Innovation Lab



deSign PeRfoRmance

“We’ve evaluated 8 
out of the 25 design 
metrics. Consistently, 
there is evidence 
of a performance 
differential. This 
behooves architects 
and financiers to 
not dismiss relevant 
design without 
further research.”

-Dr. Andrea Chegut, 

MIT Real Estate Innovation Lab

deSign metRicS
Rental value

deSign metRicS 
tRanSaction value

+6.3% 
relative to low daylight

+4.4% 
relative to low view access

daylight1

viewS2

woRk
PeRfoRmance
indicatoRS5

-10% 
relative to high WPI

cuRvatuRe3

diagonality3

gReen denSity4

SetBackS3

Podium3

+8.5% 
relative to low green density

-13.6% 
relative to no setbacks

+14.6% 
relative to no podiums

+10.3% 
relative to no diagonality

+15.9% 
relative to no curvature

1.the value of daylight in office SPaceS, tuRan, fink, ReinhaRt and chegut, 2019
2.the value of viewS in office SPaceS, tuRan, fink, ReinhaRt and chegut, 2020
3.the value of deSign in Real eState aSSet PRicing, yang, Rong, kang and chegut, 2020
4.the financial imPact of StReet-level gReeneRy on new yoRk commeRcial Real eState, yang, Rong, kang, Zhang, chegut, 2019
5.linking woRkPlace deSign to finance: the financial imPact of woRkPlace deSign PeRfoRmance, PuRi, John, chegut, 2017
6.the value of awaRded deSign in Real eState aSSet PRicing, kang and chegut, 2018
*all ReSultS aRe StatiStically Significant and aRe RePoRted aS ceteRiS PaRiBuS conditionS

+17.7% 
relative to no awards to 

architects or firms

awaRded deSign6
wPi low

wPi medium -2% 
relative to high WPI





“IN WORLD OF 2.2 BLN GAMERS, WITH 
ANNUAL SPENDING OF 150BLN, ITS HARD 
TO IGNORE THE VIRTUAL ECONOMY.”
-ALINA NAZMEEVA
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