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Introduction

¯

FF+E: Furniture, Fixtures + Equipment

What is the impact of interior equipment on the 

carbon footprint of a building ?

Construction stage vs life expectancy (60 years)

How can architects calculate it ? 

Revit workflow: using Environmental Product 

Declarations (EPDs) data to assess the carbon 

footprint value for FF+E. 

Research goal
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Agenda 

¯

Embodied Carbon

Proposed new workflow: Revit and EPDs

Testing the workflow with an exemplar project 

Results & Interpretations 

Conclusions
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LCA

¯

I l l u s t r a t i o n  o f  B S  E N 1 5 9 7 8  l i f e  c y c l e  s t a g e s

The Carbon Dioxide (CO2) and 
greenhouse gas emissions generated 
by the manufacture and use of a 
building. 

➢ Impact of one molecule of carbon 
dioxide (CO2) over a certain 
timeframe (100 years). 

➢ Measured in kilogram of carbon 
dioxide equivalent per kilogram 
(kgCO2e)

Embodied Carbon 
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FF+E

¯

O n e  C l i c k  L C A  p r o j e c t  s t a r t  p a g e ,  o n e c l i c k l c a . c o m

( C o m p l i a n c e :  I S O 1 4 0 4 0 ,  I S O  1 4 0 4 4 ,  E N 1 5 9 7 8 ,  E N 1 5 8 0 4 )   

Life Cycle Assessments (LCAs)

➢ Typical life expectancy: 60 years 

➢ LCA tools: FF+E usually not included

Interior design

➢ Interiors can be refurbished every 2 
to 15 years on average (restaurants 
very often, healthcare more sparse)

➢ Carbon footprint at construction 
completion will be higher than FF+E 
but what about over its lifespan ? 
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FF+E

¯

Carbon footprint & FF+E

G l a se r  K .  e t  a l .  ( 2 0 2 0 ) ,  D e s i g n i n g  Fo r  t h e  f u t u r e ,  I n t e r i o r  L i f e  C y c l e  A n a l y s i s ,  p u b l i sh e d  b y  O n e  Wo r k p l a c e ,  w r i t t e n  b y  
H a w l e y  P e t e r so n  Sn y d e r )
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FF+E

¯

Carbon footprint & FF+E

B r i e f e l  D .  e t  a l  ( 2 0 2 1 ) ,  Q u a n t i f y i n g  e m b o d i e d  c a r b o n ,  
p u b l i sh e d  b y  G e n s l e r  R e se a r c h  I n st i t u t e
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EPD

¯

Environmental Product Declarations (EPDs)

➢ Document created by a supplier or 
manufacturer assessing a product’s 
carbon footprint.

➢ For one unit of the product.

➢ It is verified by a third party. 

➢ An EPD can be created for any type 
of product or system.

➢ This project focuses only the Global 
Warming Potential. 
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EPD

¯
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EPD Product: WC ceramic 

Unit: kg 
GWP: 40 kgCo2e per kg

Equipment: WC

Weight: 15kg Equipment: WC

GWP: 40 x 15 = 150 kgCo2e 
per WC

Calculation
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Workflow

¯

Framework for the automation of Emboided Carbon calculations 
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Proposed Revit workflow

Calculated parameter in 

Revit Schedule 

Product’s actual 

weight or length

GWP per 1 

unit of product 

➢ FF+E (furniture and fitments)

➢ Group 1 items (specified by the 
architect and installed by the 
contractor)

➢ Typical building lifespan of 60 years 
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Results & Interpretation

¯
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Results

Exemplar project: 

Typical hospital ward

➢ 2025 m2

➢ 82 rooms (26 bedrooms)

➢ Total FF+E : 1325 items (less than 
there would be in reality)

➢ One Click LCA to calculate 
conceptual LCA of structure  

Examplar project 
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Results

¯
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CONSTRUCTION STAGE 
GWP calculated for structure & envelope and Group 1 items in 
example project

OPERATION AND MAINTENANCE PHASE 
GWP calculated for structure & envelope and Group 1 items in 
example project 

Results & Interpretation
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Results

¯
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Results

P i e  c h a r t ,  p r o p o se d  p r o t o t y p e  e st i m a t e d  G WP  o v e r  6 0  y e a r s  
( E x c e l ) ,  t o t a l

PROPOSED LIFE EXPECTANCY (60 YEARS)
GWP calculated for structure & envelope and Group 1 items in 
example project)

Results & Interpretation
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Results

CONSTRUCTION STAGE 
GWP calculated for structure & envelope and Group 1 items 
in example project

OPERATION AND MAINTENANCE PHASE 
GWP calculated for structure & envelope and Group 1 items 
in example project 

Results & Interpretation
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Conclusions

¯
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Conclusions

B r i e f e l  D .  e t  a l  ( 2 0 2 1 ) ,  Q u a n t i f y i n g  e m b o d i e d  c a r b o n ,  
p u b l i sh e d  b y  G e n s l e r  R e se a r c h  I n st i t u t e

➢ FF+E has a significant impact on a 

building’s carbon footprint over its 
lifetime.

➢ Indicative values from early design 
stages. 

➢ Used in combination with a LCA 
tool for the structure & envelope, 

the information collected will be 
very valuable. 
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Limitations

¯
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Limitations

➢ EPDs are tedious to read & still in 

infancy (not available for 
everything)

➢ Values need to be compared to 
other EPDs. There is no way of 

knowing if a product is “good” or 
“bad” just from its EPD. 

➢ 60 years life expectancy: buildings 
are usually kept in use for much 

longer !
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Conclusions

¯

Framework for the automation of Emboided Carbon calculations 
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What next ?

➢ Test on a real / live project

➢ Train other users

➢ Healthcare is particularly suitable : 
repetition of rooms and equipment 

 

User friendly 

Revit plugin 

?
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Introduction

¯

Thank you ! 
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