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This se ssion d e live rs d a ta -d riven insights for solving  the  p ressing  p rob lems 
resea rch orga niza tions a re  fa cing : outd a ted  fa cilitie s, und erutilized  sp a ce , 
high investment for low re turn, a nd  mee ting  regula tory a nd  comp lia nce  
req uirements. Session lea ders d emonstra te  the  a na lysis p rocesses tha t 
id entify op portunitie s a nd  d rive  sma rte r d ecisions for moving  forwa rd , 
insp iring  innova tive  p la nning  a nd  op era tiona l solutions, a nd  unlocking  
the  p otentia l of b oth new fa cilities or renova tions. They illustra te  methods 
for overcoming  d a ta  cha llenges, mining  a nd  synthesizing  la rge  d a ta  se ts, 
visua lizing  a nd  p la nning  scena rios for the  future , a nd  imp lementing  long  
te rm fa cility d a ta  ma na gement systems.
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Learning Objectives

1. Challenge  the potential for decarbonizing lab facilities during the 
Programming phase of design, before wholesale LCA are typically 
complete.

2. Identify the potentials and challenges of carbon reduction strategies 
targeting Program selections.

3. Understand the need for accurate modeling and data mining from 
models, even at the Programming stage of a project. 
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Barnard College
R&D Science Center

Previously -  I2SL 2022/2023 – Low Carbon Labs

Major Renovation 
+ New Addition 

Highrise – 14 stories

85,000 NSF

100 Fumehoods

LEED Gold

Support larger campus 
goals

Local Law 97

Circular Economy 

Adaptive Re -use

All Electric Building

Existing Campus Building 
+ Addition to expand 
Sciences at Barnard

Multidisciplinary Science 
Center

Research & Teaching Labs

SCOPE GOALS INNOVATIONPROJECT



Whole Building Life Cycle Assessment
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Approach
Can we measure the carbon impact 
of project programming decisions? 

Evolving Data Driven Lab Design



Extracting Project Data -  EPD Data
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Other Sources of Data

As noted in the Innovation Incubator Low Carbon Labs, not all materials utilized within 
laboratory design, despite having EPDs, are available within existing tools like Tally and EC3. 

To be able to select the various products utilized within laboratory design to be used in this 
analysis, we took the EPD table from Low Carbon Labs as they example database to select 
materials from. We envision that in future efforts this database could be pre -set, or teams 
could work within existing industry standard databases, such as EC3 or Carbon Leadership 
Forum’s Material Baseline, as they are developed to include more materials. 

These datasets would then be utilized to inform design scenarios. Given the current limitations 
of AreaSync noted previously, this study focused on applying materials to areas, limiting us to 
floors, and ceilings. Our aspirations looking ahead would see AreaSync allow us to grab data 
from more families and expand this analysis. 

Our analysis focused on A1-A3, as it was where we could gather the most consistent data, 
contributes to the bulk of carbon impacts, as well as the stages we can control through 
specification and procurement. 



Mapping the Questions – How are we developing the Scenarios?
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At this point of the project, we asked ourselves 
how a team might be able to utilize this tool in 
early phases, ideally influencing design. 

Is there a different way to approach 
programming when you have this data?

Approach A sets the program as a constant and proposes different 
materials to achieve carbon reduction goals.

Approach B sets the material as constant and proposes variations in 
program to achieve carbon reduction goals.

PROGRAM 1

PROGRAM 1

PROGRAM 1

MATERIAL EPDS

GOOD

BETTER

BEST

PROGRAM 1

PROGRAM 2

PROGRAM 3

MATERIAL EPDS

GOOD

BETTER

BEST



Even though we could only extract floors 
a nd  ce ilings a t this time , following  this 
workflow a p p roa ch would  a llow us to  
ha ve  more  a ccura te  d a ta  a nd  show the  
need  for furthe r Area Sync d eve lop ment.

Using  a  mod ule  a p p roa ch, we  were  a b le  
to  d e fine  the  othe r e lements within these  
sp a ce  typ es to  ca p ture  a  more  holistic 
p icture  of ea ch room.

We took ea ch of the  sp a ce  ca tegories, 
crea ted  a  mod ule  tha t is in line  with rea l 
world  d esign, 11’ mod ule  for la b  p la nning  
e tc. – a nd  then using  othe r d a ta  
collected  via  Low Ca rb on La b s – d oors, 
wa lls, sp ecia lty eq  like  fumehood s, 
a ve ra ge  ma te ria l ta keoff q ua ntitie s, we  
were  a b le  to  re fine  tha t d a ta  to  a  sq ua re  
mete r imp a ct va lue . 

This b eca me a n a d d itiona l d a ta  se t, or 
a d d -on numb er. We use  this common 
d enomina tor multip lied  b y the  a rea  
a llowing  ma te ria ls to  b e  p rop ortiona l.

Other Data Parameters
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Total Add -on

Walls Doors Specialty

Data Table



Total Impact per 
Built Progra m
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Original  Barnard Program Built  Barnard Program

Spa ce  Type  Modules

Assign typ ica l to ta l 
embod ied  ca rbon 

impa ct*

Tota l Impa ct pe r Spa ce  
Type  Module

Tota l Impa ct pe r 
Orig ina l Progra m

Comp a re  & Scena rio 
Pla n

Modeled in Revit

Modeled in Revit

*for this study, via Tally only. In future 
versions, we would like to expand this to 
include items currently not measured in 
Tally, like lab casework. 
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Compare & Scenario 
Plan

Questions:

• How does the Original Banard Program compare to the Built Barnard Program, 
relative to embodied carbon impact?

• Does shifting the size of any specific program have a significant impact on the 
overall embodied carbon of the project?
• Example: Vivarium

• Does shifting a singular material have a significant impact on the overall 
embodied carbon of the project?
• Example: Flooring, Office/Classroom & Laboratory

• How can teams set themselves up to be able to deliver this type of analysis in 
Programming? 
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How does the Original Barnard Program compare to the Built 
Barnard Program?

*Both Program and Built excludes Building Support & Circulation spaces (+/ - 60,600 sf)
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How does the Original Barnard Program compare to the Built 
Barnard Program, relative to embodied carbon impact?

*Both Program and Built excludes Building Support & Circulation spaces (+/ - 60,600 sf)
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How does the Original Barnard Program compare to the Built 
Barnard Program, relative to embodied carbon impact?

*Both Program and Built excludes Building Support & Circulation spaces (+/ - 60,600 sf)
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Does shifting the size of any specific program have a 
significant impact on the overall embodied carbon of 
the project? 
Vivarium = 4,338 sf
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Does shifting a singular material have a significant 
impact on the overall embodied carbon of the project?

• Example: Lab Flooring

Lab Flooring

48,191 SF* 
Total in 
Project

Epoxy

9.3 kg CO2e/m 2

Marmoleum

0 kg CO2e/m 2

*Excludes 
Vivarium & 
Circulation
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Lab Flooring
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Does shifting a singular material have a significant 
impact on the overall embodied carbon of the project?

• Example: Office & Classroom Flooring

Office & 
Classroom 
Flooring

20,279 SF 
Total in 
Project

Broadloom Cpt

52.9 kg CO2e/m 2

Tile Cpt

10.5 kg CO2e/m 2
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How can teams set themselves up to be able to deliver 
this type of analysis in Programming?

Better Modeling Practices

The sooner, the better! 

Make a plan, & simplify

The quality of the data out reflects the quality of the 
data in. Models, even in Programming, need to be 

built with intention if they are to be used for analysis. 

It is never too early to start looking at your project’s 
embodied carbon impact – even in Programming!

A lot of the hurdles the team faced were due to us 
conducting this analysis in retrospect. Mapping out a 
plan prior to programming would have eased a lot of 

the growing pains.  
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Thank you! 

Evolving Data Driven Lab Design
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