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about the course:
This course helps designers cut through the noise and focus on two key frameworks for 
evaluating architectural product sustainability. First, the International Living Future Institute 
has provided a framework for evaluating the toxicity of products with its Declare Label. 
Second, Environmental Product Declarations have become the gold standard in measuring 
the carbon footprint of products. Attendees will learn how to leverage these frameworks to 
design healthier and more environmentally friendly spaces, as well as a look at some of the 
first architectural lighting sustainability documentation.
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learning objectives:
•	 Understand which materials are classified as toxic by the International Living Future 

Institute, and where they are found
•	 Understand embodied carbon, and how it is measured
•	 Learn how to read and interpret a Declare Label from the International Living Future Institute
•	 Learn how to read and interpret a Life-Cycle-Analysis (LCA) as part of an Environmental 

Product Declaration (EPD)
•	 Understand different approaches for measuring sustainability
•	 Learn about existing sustainable architectural materials
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problem: toxic materials are still everywhere

The International Agency for Research on Cancer (IARC) identifies over 120 substances that 
are known carcinogens and over 200 substances as probable carcinogens. 

120 200
known carcinogens probable carcinogens
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toxic material highlight: VOCs

common VOCs include:

Volatile organic compounds (VOC) means any compound or 
carbon, excluding carbon monoxide, carbon dioxide, carbonic acid, 
metallic carbides or carbonates, and ammonium carbonate, which 
participates in atmospheric photochemical reactions.

Acetone: Found in nail polish remover, furniture polish and wallpaper
Benzene: Found in paint, glue, carpeting, and in aluminum production
Butanal: Found in emissions from barbecues, burning candles, stoves and cigarettes
Carbon Disulfide:  Found in chlorinated tap water
Dichlorobenzen: Found in mothballs and deodorizers
Ethanol: Found in glass cleaners, dishwasher detergents and laundry detergents
Formaldehyde: Found in floor lacquers and certain molded plastics
Terpenes: Found in fragrant products such as soap or laundry detergents
Toluene: Found in paint
Xylene: Found in traffic emissions and idling cars
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toxic material highlight: polyvinyl chloride (PVC)

common products with PVC:

PVC’s vinyl chloride monomer building block is a known human carcinogen, according to 
the US Department of Health and Human Services. In addition, PVC is a Persistent Organic 
Pollutant Source Material. Due to its chlorine content, PVC often contains other Red List 
ingredients, such as cadmium, lead, and phthalates.

Luxury Vinyl Tile (LVT)
Carpet 
Furniture
Siding and Windows
Wiring and Cables
Water Pipes
Rain Coats and Rubber Boots
Toys
Shower Curtains
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regulatory agencies for toxic materials:
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Red List: 
The most complete list for 
toxic materials in buildings

Courtesy of Healthy Building Networklightly.comJanuary 2023 8
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Declare label: ingredient list for products

end-of-life options: take-back programs, salvageable or resuable 
in its entirety, recyclable (%); landfill; hazardous waste

ingredient are reported by component: ingredients without restriction 
appear in grey; Red List chemicals appear in dark orange; EPA COC and 
REACH chemicals appear in light orange. (reported raw material extraction 
locations are listed in perenthesis.)

Declare identifier for company and product, valid for 12 months
VOC information and CDPH Compliance
Verification that product complies with Living Building Challenge Red List
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Declare 
considerations
for lighting:

How far is the final product 
travelling? How far did the 
components have to travel?

How long will this luminaire last?

What % is biodegradable and 
recyclable?

Are the core ingredients bio-based 
or petroleum-based? How toxic 
is the manufacturing of these 
ingredients?

Is the luminaire Red List Free or 
simply approved or declared?

Are there any VOCs in the product?
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problem: embodied carbon in buildings makes 
up 11% of Global Carbon Emissions
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heavy-carbon material highlight: concrete
Cement accounts for 7% of global emissions, with the majority being used in concrete in buildings. 

Concrete is cheap and plentiful, but requires intensive energy to manufacture
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ways to reduce the carbon footprint of concrete:
1.	Optimize Mix: Using more fly ash (probable carcinogen) reduces the energy 

intensity, but also weakens the product 

2.	Plant-Based Additives: Adding hemp fibers or Starch lowers the Carbon Footprint 

3.	CO2 Injection: Startups such as CarbonCure are taking CO2 from flue gas and 
permanently storing it inside the concrete.  

4.	Mass Timber: New advances in wood engineering are making this a more suitable 
alternative. 
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heavy-carbon material highlight: steel
Steel accounts for 7% of global emissions, with the majority being used in buildings.

Steel is cheap and plentiful, but requires intensive energy to manufacture 
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ways to reduce the carbon footprint of steel:
1.	Using Recycled Steel 

2.	Manufacturing steel with electric-arc furnaces rather than fuel-based blast furnaces  

3.	Mass Timber: New advances in wood engineering are making this a more suitable alternative. 
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heavy-carbon material highlight: aluminum
Aluminum accounts for 3% of global emissions, with heavy usage in 
buildings

Aluminum is cheap and plentiful, but requires intensive energy to 
manufacture
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ways to reduce carbon
footprint of aluminum:

1.	Using Recycled Aluminum 

2.	Using Alternative Materials
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environmental product declarations:
measuring the carbon footprint of products
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environmental 
product 
declarations:
how to read

note the Declared Unit 
to compare 
apples-to-apples

note the system 
boundary

compare products by 
looking at GWP total
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how to encourage your favorite manufacturers to 
invest in sustainability

•	 Do you have a Declare Label or similar? 
•	 Are you Red-List Free or similar? 

•	 Do you have an EPD?
•	 What is your GWP? 

•	 Performance
•	 Aesthetic
•	 Price
•	 Leadtime

toxic 
materials

low-carbon

additional
considerations
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factors to consider in sustainability
•	 Renewability: Mother Earth has limited resources,  some are renewable (plants, 

trees) and some are not (petrochemical-based materials, minerals).  

•	 Recyclability: Recycled Aluminum and Steel can create significant energy savings. 
However, today it is unlikely that a large number of luminaires are recycled due to 
their complexity. Recycled plastic has overall very low recycling rates and often 
ends up in a landfill or incinerated.  

•	 Community Impact: Does the manufacturing of the product create a healthy and 
safe environment for workers and those that live nearby?  

•	 Water Usage: How much fresh water is required in manufacturing? 
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sustainability of materials summarized
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innovative bio-
based materials 
that sequester 
carbon with the 
goal of creating a 
positive impact on 
our planet.

materials palette

lightly.comJanuary 2023 23



optical diffusion
common sense design

The wood is sourced sustainably 
in compliance with AHEC 
(American Hardwood Export 
Council) regulations from the 
State of Pennsylvania and 
has the optional ability to be 
provided with FSC certified chain 
of custody.

Pennsylvania proud

lightly.comJanuary 2023 24



optical diffusion
common sense design

Right off the back of the 
sheep 100% wool felt 
custom dyed in a beautiful 
array of colors.

natural fiber
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Hemp is of the most 
common and fastest 
growing plants on earth, 
and can be processed 
mechanically without 
chemical treatments.

natural fiber
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Air purifying paint is water-based, 
eco-friendly, and formulated 
without the harsh chemicals 
found in conventional paints. 
The protective finish dries to a 
hard, washable, durable film. This 
paint absorbs and neutralizes 
chemicals, pollutants and VOCs 
for improved indoor air quality.

pure paint
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Lighting Design
CASE STUDY: SHP NEW OFFICE



DESIGN CONSIDERATIONS: 
Large Conference Room

1. Lighting Performance

2. Visual Comfort / Low Glare

3. Visual Interest

4. Multi-Zone Control

5. Energy Efficiency / Sustainability



PHOTOMETRIC CALCULATIONS





DESIGN CONSIDERATIONS: 
Large Gathering Space

1. Lighting Performance

2. Visual Comfort / Low Glare

3. Visually Unobtrusive

4. Flexibility

5. Energy Efficiency / Sustainability



PHOTOMETRIC CALCULATIONS - 50% Output (Automatic-On Controls)



PHOTOMETRIC CALCULATIONS - 100% Output (Wall Dimmer)




