
PNNL developed two life cycle inventory (LCI) workbook/templates for the lighting and 
rooftop HVAC unit industries. The workbooks standardize and simplify environmental 
impact reporting and make it easier for industry professionals to provide consistent and 
accurate data. 
PNNL talked to designers, architects, and decision-makers to understand current 
whole building life cycle assessment (WBLCA) workflows and how products like 
lighting, small electronics, HVAC, distributed energy resources (DERs), and other M&E 
components can be integrated into these workflows. By looking at new technologies 
and systems in the context of the whole building, we can balance the trade-offs 
between operational and embodied energy/carbon and optimize building systems. 
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The DOE Buildings Decarbonization Blueprint urges greater use of whole building life 
cycle assessments (WBLCA) to minimize carbon emissions in both new and old 
buildings. Even though there's a lot of interest in making buildings more energy 
efficient and sustainable, using WBLCA methods in building design is still complicated 
by lack of data and standardization. 
Creating standard methods for collecting data for analyzing the sustainability of energy 
and buildings equipment, and using this data in WBLCAs, is key for industries to 
embrace sustainability and create better products. 
It's difficult to calculate the carbon emissions of a whole building and its systems. This 
is especially true for mechanical and electrical (M&E) systems. Some main problems 
are: 
• Choosing the right method to calculate the carbon emissions, since there are many 

options each with different pros and cons. 
• Finding the data needed to determine the emissions associated with a building’s 

mechanical or electrical (M&E) components is difficult and time consuming. 
• Getting data in a usable format, often requires a more detailed building model than 

is commonly used. 

WHY 
PNNL is working on ways to compare the carbon emissions and other 
environmental impacts of building materials and technologies, as well as 
mechanical and electrical (M&E) equipment and distributed energy resources 
(DERs) like electric cars, solar panels, and battery storage. We’re tackling 
sustainability issues by: 
• Creating WBLCA workflows that align with the DOE Buildings Blueprint's 

strategic goals. 
• Teaming up with key players in the M&E industries to remove obstacles that 

prevent manufacturers from making high-quality, publicly accessible life 
cycle assessments (LCAs). 

• Releasing an Excel-based open-source life cycle inventory (LCI) 
workbook/template on GitHub to automate, standardize, and expand LCA 
and sustainability labeling (e.g., EPDs) use in the lighting industry. 

• Planning to release an LCI workbook for Rooftop Units by the end of 2024. 

HOW 

Help the building industry, especially distributed energy resources (DER) and 
mechanical & electrical (M&E) equipment manufacturers, to achieve 
sustainability goals. Future efforts might include: 
• Expanding impact categories to include embodied carbon, water usage, air 

quality, biodiversity, human health, and social equity. 
• Filling in data gaps for products lighting, small electronics, HVAC, DER, and 

other M&E components. 
• Improving data accuracy and transparency with open-source data platforms, 

allowing for the generation and use of valid, transparent, and reproducible 
data. 

• Creating user-friendly web versions of life cycle inventory (LCI) workbooks. 
• Educating decision-makers on sustainability best practices and the impacts 

of their product choices on society and the environment. 
• Defining standard workflows for whole building life cycle assessment 

(WBLCA) for DOE prototype buildings, enabling benchmarking and analysis 
of the U.S. building stock. 

There's a significant opportunity for designers, architects, and decision-makers 
to reduce environmental impact and enhance sustainability in the building 
industry. This work creates practical pathways to realize this opportunity. 

WHAT’S NEXT 

Whole Building Life Cycle Assessment (WBLCA) situates energy efficiency strategies 
into the DOE Blueprint goals, to enable comprehensive, informed decision-making. 
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