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Announcements

Abstract Submissions are due January 
13th, 2025 at Midnight.

2025 Sustainability Symposium
May 21 @ All Day, Temple University

This milestone event promises to bring together 

industry leaders, innovators, and sustainability 

advocates for a full day of inspiring sessions, 

exclusive tours, and dynamic speakers.



Announcements
- Support 
Green 
Building 
United and 
our work 
educating, 
advocating, 
and working 
towards a 
sustainable, 
healthy, built-
environment 
for all

- Share our 
new job 
opening for a 
High-
Performance 
Building 
Programs 
Director

(2 of 6)

- Register for the 
2nd Learning 
Demonstration 
Series on 
January 13th at 
5:30 PM



Ice Breaker
1. Favorite Warm Winter Drink

2. How do you see yourself and your work supporting an equitable shift in 
climate work



Mission, Vision, and Strategies

OUR MISSION

Green Building United advances an 
equitable transition to a climate friendly 
and healthy built environment through 
education, advocacy, and strategic 
initiatives.

OUR VISION

A sustainable, healthy, and resilient 
environment for all



Agenda
• Introductions and Ice Breaker (in chat)

• What is everyones warm Winter drink of choice?

• GBU Background and Announcements (5 minutes)

• Equitable Decarbonization – In Philadelphia and Around the World 

(20 minutes)

o Yuto Morishita - University of Pennsylvania -Master of Science in Design - 

Environmental Building Design

• Questions



Energy Benchmarking and Tune-ups
Philadelphia 2030 District

Climate Resilient Communities
Pathways to Green Schools

Climate Ready Capital Program
HERE4 Climate Justice

Sustainability Symposium
Groundbreaker Awards

Networking Events
Educational Webinars

Legislative Advocacy & Policy
Engagement in:

State of Pennsylvania
State of Delaware

City of Philadelphia

STRATEGIC 
INITIATIVES

EDUCATION & 
EVENTS

POLICY & 
ADVOCACY

Our Work
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Special Thank You

Bill Braham and 

The Muscoe Martin Fellowship 

for supporting burgeoning 

built-environment leaders

The Muscoe Martin Fellowship was established in honor of Muscoe Martin, AIA, 
LEED Fellow, a former Penn faculty, continuing his legacy of impact.



Equitable Decarbonization – 
In Philadelphia and Around 
the World 

Yuto Morishita

Graduate Student at University of Pennsylvania

Environmental Building Design
• Building Performance
• Life Cycle Assessment



Introduction: Muscoe Martin Fellowship Research Opportunity

Yuto Morishita

Grad Student at University of 

Pennsylvania

Environmental Building Design

• Building Performance

• Life Cycle Assessment

About Muscoe Martin Fellowship at Green Building United:

•Established in honor of Muscoe Martin, AIA, 

LEED Fellow, a former Penn faculty, 

continuing his legacy of impact.

•Annual fellowship

(Research Period May 24’ – Sep. 24’)

•Provides mentored research experience 

with GBU



Research Questions:

1. What is the current state of energy burden in Philadelphia, and which communities are most affected?

2. What energy policies and programs are currently in place in Philadelphia, and how effective are they?

3. How have other cities and regions implemented Building Performance Standards, and what lessons can we learn 

from their experiences?

4. What would be the potential impact of adopting stricter building requirements in Philadelphia, similar to those in 

leading cities?

5. How can Philadelphia develop a comprehensive and equitable approach to decarbonization that addresses the 
needs of all communities?

The Energy Burden in 

Philadelphia
National Trends in BPS BPS in the US: A Case Study Global BPS Trends

Towards Equitable 

Decarbonization



Energy Burden in Philadelphia



Energy Burden in Philadelphia

:
Citywide Energy 

Burden Rate:

4.35%

Citywide Energy 

Burden Rate:

4.25%

Energy Burdened Community Map (Left: 2016, Right: 2022)

Towards

Equitable

Decarbonization
The Energy Burden in Philadelphia

National Trends

in BPS

BPS in the US: A

Case Study

Global BPS

Trends



Energy Burden in Philadelphia – Hotspots Trend Analysis

Factors Contributing to Disproportionate Energy 

Inequality in Philadelphia

• Demographic Factors:

• Economic Factors:
• Building Characteristics:
• Energy Sources:

Towards

Equitable

Decarbonization
The Energy Burden in Philadelphia

National Trends

in BPS

BPS in the US: A

Case Study

Global BPS

Trends



• rising energy prices
• stagnant or declining incomes
• aging housing stock

Energy Burden in Philadelphia – Impacted Community Over 9% Of Energy Burden

Escalation Factors: Improvement Factors:
• Shifting in energy source from Utility Gas to Electricity
• higher incomes

Energy Burdened Community Map - Over 9 % - (Left: 2016, Right: 2022)

Towards

Equitable

Decarbonization
The Energy Burden in Philadelphia

National Trends

in BPS

BPS in the US: A

Case Study

Global BPS

Trends



Energy Burden in Philadelphia – Takeaways

Energy burden persists:

Shifting geography:

Hotspots intensifying:

Multiple factors at play:

• Demographics: Predominantly Black and Hispanic communities are disproportionately affected.

• Economics: Low incomes and high unemployment rates contribute to vulnerability.

• Housing: Older, less energy-efficient housing stock exacerbates the issue.

• Energy sources: there's a moderate correlation between energy burden and utility gas use.

Towards

Equitable

Decarbonization
The Energy Burden in Philadelphia

National Trends

in BPS

BPS in the US: A

Case Study

Global BPS

Trends



Image: https://imt.org/public-policy/building-performance-standards/

Building Performance Standards (BPS): 
National Trends and Case Studies



Building Performance Standards (BPS): National Trends and Case Studies

BPS Target

•BPS generally target:

• Commercial buildings

• Multifamily buildings

• Often public/government buildings 

Size Thresholds:

•Typical size threshold: 20,000 to 50,000 square feet.

•Variations:

• Boston: Includes smaller multifamily buildings (15+ units).

• Washington D.C.: Covers public buildings as small as 10,000 square feet.

Common Exemptions:

•Single-family homes

•Industrial facilities

•Buildings experiencing financial hardship

•Buildings slated for demolition 

Additional Potential Exemptions:

•Specific building types (e.g., houses of worship in St. Louis)

•Recently constructed buildings

•Buildings with unique energy uses (e.g., all-electric buildings in Seattle)

The Energy Burden

in Philadelphia

BPS in the US: A

Case Study

Towards Equitable

Decarbonization
National Trends in BPS Global BPS Trends



Building Performance Standards (BPS): National Trends and Case Studies

Compliance Timeline/Cycle

Compliance Cycle:
•Most cities: 5-year cycle
•Exception: St. Louis (4-year cycle)

Initial Compliance Deadlines:
•Vary across cities:

• St. Louis: 2021
• Seattle (some buildings): As late as 2031

Interim Performance Targets:
•Some cities (e.g., Boston, Cambridge) establish interim targets.
•These targets progressively tighten over time.
•Culminating in a final goal of net-zero emissions.

The Energy Burden

in Philadelphia

BPS in the US: A

Case Study

Towards Equitable

Decarbonization
National Trends in BPS Global BPS Trends



Building Performance Standards (BPS): National Trends and Case Studies

Performance Metrics/Targets

Common Metrics:

•Energy Use Intensity (EUI):

•Often tailored to building type.

•Adjusted based on baseline performance.

•Greenhouse Gas Emissions (GHG):

•Targets frequently set as percentage reductions from a baseline.

•Alternatively, set as a trajectory towards net-zero emissions.

•ENERGY STAR Score (e.g., Washington D.C.):

•Used as an alternative metric for assessing and enhancing building performance.

The Energy Burden

in Philadelphia

BPS in the US: A

Case Study

Towards Equitable

Decarbonization
National Trends in BPS Global BPS Trends



Building Performance Standards (BPS): National Trends and Case Studies

Unique Features and Trends:

•Trajectory-based targets: Allowing for gradual improvement over time (e.g., Denver, 

Montgomery County).

•Flexible compliance pathways: Offering alternative options like prescriptive measures or 

custom plans.

•Financial incentives: Encouraging early action and exceeding targets (e.g., Chula Vista).

•Penalties for non-compliance: Including fines, public disclosure, or permit denial.

The Energy Burden

in Philadelphia

BPS in the US: A

Case Study

Towards Equitable

Decarbonization
National Trends in BPS Global BPS Trends



Building Performance Standards (BPS): National Trends and Case Studies

The Energy Burden

in Philadelphia

National Trends in

BPS

Towards Equitable
BPS in the US: A Case Study Global BPS Trends

DecarbonizationImage: https://imt.org/public-policy/building-performance-standards/



Case Study – Denver, CO. – Energize Denver

Financial Support for Under-Resourced 

Buildings

Flexible Compliance & Phased Implementation 

Incentivizing Electrification

Equitable Transition to Electrification

The Energy Burden

in Philadelphia

National Trends in

BPS

Towards Equitable
BPS in the US: A Case Study Global BPS Trends

DecarbonizationImage: https://imt.org/public-policy/building-performance-standards/



Case Study – Denver, CO. – Energize Denver

The Energy Burden

in Philadelphia

National Trends in

BPS

Towards Equitable
BPS in the US: A Case Study Global BPS Trends

DecarbonizationImage: https://imt.org/public-policy/building-performance-standards/



Case Study – Boston, MA. – Building Emissions Reduction and Disclosure Ordinance

The Energy Burden

in Philadelphia

National Trends in

BPS

Towards Equitable
BPS in the US: A Case Study Global BPS Trends

DecarbonizationImage: https://imt.org/public-policy/building-performance-standards/

Prioritization of Environmental/ Social 

Justice Communities

Community Engagement 

Equitable Benefits Distribution 

Transparency and Accountability



Case Study – Boston, MA. – Building Emissions Reduction and Disclosure Ordinance

The Energy Burden

in Philadelphia

National Trends in

BPS

Towards Equitable
BPS in the US: A Case Study Global BPS Trends

DecarbonizationImage: https://imt.org/public-policy/building-performance-standards/



Image: https://www.nasa.gov/mission_pages/NPP/news/earth-at-night.html

Global BPS Trends

http://www.nasa.gov/mission_pages/NPP/news/earth-at-night.html


The Energy Burden in 

Philadelphia

National Trends in 
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BPS in the US: A 

Case Study
Global BPS Trends

Towards Equitable 

Decarbonization

Global Trends of BPS and Case Studies
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Case Study
Global BPS Trends

Towards Equitable 

Decarbonization

Global Trends of BPS and Case Studies

•Directly addresses high energy bills.

•Focuses on improving energy efficiency in homes.

•Reduces energy consumption.

•Lowers utility bills.

•Contributes to alleviating fuel poverty in Scotland.

•Disproportionately benefits low-income households.
Utility Bill Affordability

•Prioritizes equitable access to energy-efficient housing for all.

•Targets:

•Rental properties (private and social)

•Eventually owner-occupied homes.

•Focuses on improving energy efficiency for low-income households.

•Provides financial support mechanisms for upgrades.

Inclusiveness + Equity



Global Trends of BPS and Case Studies
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Global Trends of BPS and Case Studies

The Energy Burden in 

Philadelphia

National Trends in 

BPS

BPS in the US: A 

Case Study
Global BPS Trends

Towards Equitable 

Decarbonization

Inclusiveness + Equity

•Reduce energy consumption/ carbon emissions from buildings.

•Methods:

•Mandating upgrades to minimum energy performance standards.

•Encouraging the transition to low-energy buildings.

•Direct alignment with:

•Decarbonization objectives.

•Electrification objectives.
Decarbonization + Electrification

•Includes provisions targeting:

•Rental properties.

•Low-income households.

•Aim: Ensure equitable access to:

•Energy-efficient living spaces.

•Healthy living spaces.

•Equity emphasis demonstrated by:

•Rent freeze on poorly performing units.

•Tenant ability to take legal action against landlords for non-compliance.



Global Trends of BPS and Case Studies
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Global Trends of BPS and Case Studies

The Energy Burden in 

Philadelphia

National Trends in 

BPS

BPS in the US: A 

Case Study
Global BPS Trends

Towards Equitable 

Decarbonization

Inclusiveness + Equity

•Sets ambitious targets for energy efficiency.

•Specific requirement: Minimum C energy label for office buildings by 2023.

•Potential for stricter requirements in the future.

•Incentives:

•Transition to electric systems.

•Energy-saving measures in commercial buildings.

Decarbonization + Electrification

•Applies to a wide range of building types.

•Aim:

•Improve energy efficiency across the entire building stock.

•Benefit all building occupants.

•Support for building owners:

•Financial incentives.

•Support programs.

•Goal: Promote equitable access to energy-efficient buildings.



Towards Equitable Decarbonization



Towards Equitable Decarbonization - Building Energy Performance Program (BEPP) -

The Energy Burden in

Philadelphia

BPS in the US: A Case

Study
National Trends in BPS Global BPS Trends Towards Equitable Decarbonization



Towards Equitable Decarbonization

•Energy consumption per person in single-family
homes can sometimes exceed that of multifamily
buildings.

•Addressing energy consumption at the 
residential level (regardless of building type) is 
crucial for equitable decarbonization.

Existing Residential Building Performance 
Initiatives:
•Europe:

• Aspirational BPS often cover residences.
• Requirements include:

• Energy efficiency certification.
• Energy audits.

•U.S. (Ithaca, NY - Residential Energy Score 
Project (RESP)):

• Partnership with surrounding 
communities and organizations.

• Goals:
• Foster energy efficiency in existing 

homes.
• Reduce utility costs.
• Promote sustainability

The Energy Burden in

Philadelphia

BPS in the US: A Case

Study
National Trends in BPS Global BPS Trends Towards Equitable Decarbonization



Towards Equitable Decarbonization

1. Number of Covered Buildings:

Residential Sector:
•Constitutes nearly 70% of the total building area in Philadelphia

Occupied Housing Unit Breakdown:
•Single-family homes: Approximately 450,000
•Percentage of single-family homes among occupied units: 62 %

•Approximately 70% of residential buildings are traditional row houses.

Construction Trends:
•Notable increase in new construction of:

• Apartments
• Condominiums

•Concentrated in:
• Greater Center City, North Philadelphia, South Philadelphia

•New single-family homes are also being built in these areas to meet 
growing housing demand.

The Energy Burden in

Philadelphia

BPS in the US: A Case

Study
National Trends in BPS Global BPS Trends Towards Equitable Decarbonization



Towards Equitable Decarbonization

The Energy Burden in
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Towards Equitable Decarbonization

Nonresidential Buildings:

•Compliance cycle: Every 3 years.

•Rationale:

•Faster pace of technological 

advancements and energy efficiency 

improvements in commercial buildings.

•Allows for quicker adjustments to meet 

evolving standards.

Residential Buildings:

•Compliance cycle: Every 5 years.

•Rationale:

•Recognizes unique challenges of 

residential buildings:

•Longer renovation cycles.

•Diverse ownership structures.

•Affordability concerns.

•Provides residents and owners more 

time to plan and finance necessary 

upgrades.

The Energy Burden in

Philadelphia

BPS in the US: A Case

Study
National Trends in BPS Global BPS Trends Towards Equitable Decarbonization



Towards Equitable Decarbonization
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Towards Equitable Decarbonization
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Acknowledgement

The Energy Burden in 

Philadelphia
National Trends in BPS BPS in the US: A Case Study Global BPS Trends

Towards Equitable 

Decarbonization

I am deeply grateful for the fellowship opportunity that enabled me to conduct this research and 

contribute to the ongoing efforts surrounding building performance standards in Philadelphia. The 

unwavering support and guidance from the organization's members have been invaluable throughout 

this process. It is my sincere hope that this report will serve as a valuable resource in shaping the 

future of building performance standards in Philadelphia, fostering a more sustainable, equitable, and 

resilient city, and ultimately contributing to the goal of equitable decarbonization for all.



Questions



Thoughts
• What is one thing you learned today? Or something that surprised you

• What is one way you think we can ensure no one is left behind in the 
climate shift?

• Are any of the strategies towards decarbonization related to your work 
today?

• How can GBU support efforts you are making in the equitable 
decarbonization field?



THANK YOU.
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