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Review how building renovation and reuse can address reductions in operational 
energy and associated GHG emissions in existing buildings and reductions in 
embodied carbon and associated GHG emissions resulting from new construction.

Explore how building renovation and reuse strengthens neighborhoods, maintains 
diversity, builds equity, increases resilience, and improves thermal comfort, and 
health.

See how the CARE Tool can be used in early design phases to estimate 
operational and embodied carbon emissions associated with reusing a building 
compared to construction.

Walk through examples of building renovation and reuse in the work of Siegel & 
Strain and see how they demonstrate the firm’s commitment to design excellence 
that improves social equity, repairs communities, and reduces greenhouse gas 
emissions from buildings.

Learning Objectives
Reuse and Transform



A recording of 
today’s presentation 

will be made 
available on our 

website

Today’s session 
qualifies for 1.5 
AIA HSW/LU & 
1.5hrs of ZNCD

Please use the 
Q&A function to 
ask questions for 

today’s presenters

Cultivate a 
positive learning 

environment

Housekeeping Reminders
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Why reusing and upgrading existing buildings benefits the climate and community. Siegel & Strain Architects will 

present three recent and current reuse projects and discuss process, opportunities, and benefits, as well as 

challenges and lessons learned. The carbon impacts will be evaluated using the recently launched CARE Tool.

Reuse &
Transform
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Learning Objectives
     At the conclusion of the program participants will have:

• Gained an overview understanding of how building renovation and reuse can address two fundamental issues 
simultaneously: the need to reduce operational energy and associated greenhouse gas emissions in existing buildings 
and to reduce the embodied carbon and associated greenhouse gas emissions resulting from new construction.

• Heard and seen how building renovation and reuse strengthens neighborhoods, maintains diversity, builds equity, 
increases resilience, and improves thermal comfort, and health.

• Acquired familiarity with how the CARE Tool estimates the avoided operational and embodied carbon emissions 
associated with reusing and upgrading a building or replacing it with new construction and can be used in a pre- or 
early-design, high-level assessment of the total emissions impact of building reuse versus replacement.

• Understood examples of building renovation and reuse in the work of Siegel & Strain and how it is key to the firm’s 
commitment to design excellence that improves social equity, enhances communities, and reduces greenhouse gas 
emissions from buildings.

9/20/2023



Overview
01 Context

02 Berkeley Hillel

03 Boys and Girls Club

04 Oakland EcoBlock

05 Key Takeaways

9/20/2023 3



The greenest building is one 
that’s already built.
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Within urban environments, existing buildings are 
typically responsible for the majority of emissions.

Source: UN Habitat, Paulson Inst., city data, etc.

New York City 71%
Seoul 63%

Boston 73%
London 69%

Washington DC 76%

Mumbai 60%
Beijing 53%

Copenhagen 76%
Chicago 71%

Bellingham 43%
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Local Law 97 - New York

FSR. “Local Law 97: Energy Grades & Emissions Compliance.” Accessed May 2,  2022. 
https://www.fsresidential.com/new-york/news-events/articles-and-news/lowcal-law-97-updates-building-energy-grades-emissi/

Mandatory building performance standards.
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Existing Building Stock

Data from RECS 2015, CBECS 2018, and MECS 2018

By Floor Area By Number of Buildings
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Existing Building Stock
By Floor Area By Number of Buildings
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Current Renovation Rates

Laski, Jonathan, and Victoria Burrows. “From Thousands to Billions - Coordinated Action towards 100% Net Zero Carbon Buildings By 2050.” World Green Building Council. Accessed September 8, 2023. 
https://worldgbc.org/article/from-thousands-to-billions-coordinated-action-towards-100-net-zero-carbon-buildings-by-2050/.

https://worldgbc.org/article/from-thousands-to-billions-coordinated-action-towards-100-net-zero-carbon-buildings-by-2050/
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Opportunities for AEC Professionals
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Why invest in building reuse?

1. Improve environmental performance.

2.  Invest in existing communities.

3.  Reduce cost.



The greenest building is one 
that’s been retrofitted.

The greenest building is one 
that’s already built.



https://caretool.org/

https://caretool.org/


Who it’s For

o Planners

o Heritage officers

o Building owners

o Developers

o Building industry 

professionals

o Educators

What it Does

Evaluates total carbon 
emissions and benefits of 
existing building reuse 
compared to replacement new 
construction. 



CARE Tool Taxonomy

Location - Climate

Grid Emissions

Building Size and Height

Current Energy Use (EUI

Changes to Size and 
Use

Targeted EUI 
(Operational Carbon)

Reuse Scope 
(Embodied Carbon)

Size and Use

Targeted EUI 
(Operational Carbon)

Building Type 
(Embodied Carbon)

Structural 

Envelope

Interiors

MEP

Addition

Wood 

Hybrid Wood + 
Concrete/Steel

Concrete/Steel

Modeled Timeframe Building Use

Building Structure



Results





Jewish student center adjacent to the 

University of California, Berkeley

• 14,300 sf existing building

• Originally constructed in the 1950s

• Renovation reconfigured offices, 

meeting rooms, auditorium, and 

collaborative workspaces

Berkeley
Hillel
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Before and After
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Community
Siegel & Strain engaged with the students and 

staff to understand how they envisioned the 

building transformation.

• Student listening

• Valued gathering spaces and spaces that 

provided a connection to the outdoors

• Staff programming

• Desire to empower students 

• Enable the organization to serve more 

people in years to come.

• Board meeting, task force

• Public events
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Before After

COURTYARD
BELOW

FRONT 
DECK BELOW

REAR
DECK BELOW
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Before After

COURTYARD
BELOW

FRONT 
DECK BELOW

REAR
DECK BELOW
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Before After

 

COURTYARD
BELOW

FRONT 
DECK BELOW

REAR
DECK BELOW
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Safety and Connection
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ComfortComfort
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Flexibility
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• Berkeley Hillel is a non-profit and had limited funding for the renovation project. 

• Engaged building science consultant.

•  We did not conduct energy modeling during design, but we did conduct Life Cycle Assessment after 

construction completion.

• Early contractor evaluations of the existing building.

Process



9/20/2023 30

Upgrade
• Renewable energy was not included in the scope of the project

• Structure: mostly remained as-is

•  Envelope: added insulation, replaced about half of the windows, added air sealing

•  MEP systems: replaced in kind with higher efficiency systems

•  EUI was improved from a baseline of 42.7 kBtu/sf-yr to 35 kBtu/sf-yr, representing an 18% reduction.
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Tally Analysis
Pre-renovation Embodied Carbon Impacts Post-renovation Embodied Carbon Impacts



9/20/2023 32

CARE Tool Results
Total Added Embodied & Operational Emissions 
Over 25 Years
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CARE Tool Results
Total Added Embodied & Operational Emissions 
Over 25 Years

Cumulative Emissions Over Time
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Lessons Learned

1. Consider total carbon.
Embodied carbon and operational carbon are critical.. 
Electrification is a huge opportunity in California!
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Lessons Learned

1. Consider total carbon.

2. Tie green features to clients’ interests.

1. Consider total carbon.
Embodied carbon and operational carbon are critical.. 
Electrification is a huge opportunity in California.

2. Tie sustainable features to the client’s 
interests.
Ensuring that sustainable design features survive to the end of 
the project requires careful thought and research.
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3. Reduce Concrete and Cement.



9/20/2023 37

4. All foam is not created equal.
Target assembly Actual assembly Actual emission profile

Mineral wool

Mineral wool

Concrete

Gypsum wall board

Closed cell spray foam

Carpet, nylon

Source: https://www.finehomebuilding.com/project-guides/insulation/five-cathedral-ceilings-that-work

3”



Transformed
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• BGCSL serves San Leandro and San Lorenzo 

youth at 12 locations, partnering with school 

districts.

• Transformation of a 50 year old building into a 

contemporary teen center.

• Emphasis on three main pillars: academic 

success, healthy lifestyles, and character 

development.

Boys & Girls
Clubs of 
San Leandro
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MAIN 
ENTRY

PARKING

PARKING

Pre-renovation Plan

GYM

GAME 
ROOM

MULTI-
PURPOSE

KITCHEN
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Renovation Plan

MAIN 
ENTRY

OUTDOOR 
PLAY 

SPACE

PARKING

GYM

CENTRAL 
HALL

MULTI-
PURPOSE

DROP 
OFF

KITCHEN



9/20/2023 42

GYM

POOLPROGRAM 
SPACES
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Community
• Engagement with teens, staff, and others to 

understand what was desired in a renovated 

building.

• Benefit the community with a renovated space:

o Expanded program offerings to serve more 

of the community

o Provide a safe space for youth

o Provide young people with spaces that 

foster a healthy lifestyle, academic success, 

and character development

o Attract today's youth with a contemporary 

space where teens want to be

o Better utilize all spaces
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Daylight & Transparency
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Flexibility & Connectedness
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Contemporary & Relevant
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Usable Outdoor Space
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Process
• Once in a generation opportunity for Boys and Girls 

Club to transform their building.

• Collaboration between design team, owner, and 

contractor.

• Funding timeline drove the schedule.
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Upgrades
● Pre-renovation:  28,580 sf total; 21,867 sf w/o pool

● Post-renovation: 28,975 sf; 22,262 sf w/o pool

● Envelope improvements: new windows, skylights, and 

wall/roof insulation

● Improved daylighting

● Electric heat pump HVAC systems

● Gas remained in the kitchen, gym, and pool
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Upgrades
● Pre-renovation:  28,580 sf total; 21,867 sf w/o pool

● Post-renovation: 28,975 sf; 22,262 sf w/o pool

● Envelope improvements: new windows, skylights, and 

wall/roof insulation

● Improved daylighting

● Electric heat pump HVAC systems

● Gas remained in the kitchen, gym, and pool

● Energy Use Intensity (EUI) was reduced by 38% from 25.7 

kBtu/sqft-yr to 16.0 kBtu/sqft-yr

● PV system was installed to offset 100% of electricity use 

for an energy offset of 12.1 kBtu/sqft-yr



CARE Tool Results
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Total Added Embodied & Operational 
Emissions Over 25 Years



CARE Tool Results

9/20/2023 53

Total Added Embodied & Operational 
Emissions Over 25 Years

Cumulative Emissions Over 25 Years
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Lessons Learned

1. Build modeling into
architectural scope/schedule
Incorporate modeling into the design process and workflow
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Lessons Learned

1. Build modeling into
architectural scope/schedule
Incorporate modeling into the design process and workflow

2. Be prepared with go-to 
embodied carbon metrics
When cost saving measures are proposed during design or CA, 
have metrics on hand to make the case
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3. Initial Cost vs. Embodied Carbon
No geotech report led to oversized foundations
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4. Prepare for the future.

Source: https://lmnarchitects.com/lmn-research/10-existing-building-reuse
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4. Prepare for the Future

EV chargers = 40 Amps each Teen Cafe = 200 Amps
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Transformed



Oakland
EcoBlock
A grant-funded study to

● Create an Advanced Energy 
Community Model that 
equitably and radically reduces 
carbon emission in existing 
residential neighborhoods.

● Undertake collaborative action 
that builds community and 
improves community 
resilience.
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Residential Block Characteristics
• 24 properties 

• 1 to dwelling units
 per lot

• Lot size: ~4000 sf

• Dwelling unit size: 850 
- 1,600 sf

• 1-2 story wood-frame 
construction

• Built between 1890s 
& 1970s
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● 18 participating 
properties with 24 
participating dwellings

● Energy efficiency & 
electrification retrofits

● Shared rooftop PV and 
(if funded) shared 
Battery & Microgrid

● Shared EV & 
Curbside EV charger 

● Legal & financial 
structure for shared 
ownership

Oakland EcoBlock Characteristics
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Community



Neighborhood Goals

NEIGHBORHOOD GOALS

PROMOTE 
COMMUNITY

● Increase communication, 
collaboration and fun

● Share skills, knowledge and 
resources 

● Improve shared spaces 
through organized 
community action
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Neighborhood Goals + Grant Goals

NEIGHBORHOOD GOALS

PROMOTE 
COMMUNITY

● Increase communication, 
collaboration and fun

● Share skills, knowledge and 
resources 

● Improve shared spaces 
through organized 
community action

GRANT GOALS

EQUITABLY
DECARBONIZE

● Create an Advanced Energy 
Community Model for 
equitable decarbonization an 
existing underserved 
residential block

● Strengthen community
● Increase neighborhood 

resilience
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NEIGHBORHOOD GOALS

PROMOTE 
COMMUNITY

● Increase communication, 
collaboration and fun

● Share skills, knowledge and 
resources 

● Improve shared spaces 
through organized 
community action

= Neighborhood Benefit

GRANT GOALS

EQUITABLY
DECARBONIZE

● Create an Advanced Energy 
Community Model for 
equitable decarbonization an 
existing underserved 
residential block

● Strengthen community
● Increase neighborhood 

resilience

 NEIGHBORHOOD BENEFIT

COMMUNITY 
DECARBONIZATION
● Neighborhood participation 

in block-wide carbon reduction 
initiatives

● Home upgrades 
● Shared ownership of clean 

energy-related assets



 

 

 Form
a Block

Assess

Design Construct

EvaluatePermit

Process - Project Team
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Process - Community 
• Dedicated community engagement liaison

• In-person & Zoom meetings where 
neighbors outnumbered team members

• Understandable terminology and graphics

• Language interpretation

• Hands on events

699/20/2023



• Navigate cultural & language diversity

• Negotiate financial stakes

• Ensure transparency & earn participants’ 
trust

• Listen & engage

Process - Knowledge Sharing
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Process - Forming an HOA
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Upgrades - Building Envelope
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Upgrades - Mechanical & Electrical
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Upgrades - Exterior
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EXISTING BUILDINGS (ACTUAL) REUSED BUILDINGS (MODELED)

NET FLOOR AREA 19,409 sf in 18 buildings/24 units 19,409 sf in 18 buildings/24 units

ENERGY USE INTENSITY 22 kBtu/sqft-yr 11 kBtu/sqft-yr

% RENEWABLE ELEC 0% 100% 

Upgrades - Impact



Upgrades - Annual Energy Use
Poorly performing existing building Well performing existing building
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71% reduction
   (modeled)

28% reduction
   (modeled)
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CARE Tool Results
Total Added Embodied & Operational 
Emissions Over 25 Years
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CARE Tool Results
Total Added Embodied & Operational 
Emissions Over 25 Years

Cumulative Emissions Over 25 Years
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Lessons Learned
1. Utilities and Authorities Having Jurisdiction (AHJ) need retooling 

to support existing multi-property electrification efforts.

UTILITIES COMMUNITY MICROGRID
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2. Do what’s doable now.

      Space conditioning                                         Appliances                                             Water Heating   
                                                              ALL ELECTRIC HIGH EFFICIENCY

Lessons Learned



3. The EcoBlock Model empowers people.
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Lessons Learned



4. The architectural community plays 
an important role in reducing 
carbon emissions. 
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Lessons Learned



Key Takeaways

1. Transform the Buildings we Reuse 3. Engage and Empower Community

2. All Emissions Matter 4. Do What’s Doable



We can’t save this Without saving this
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Larry Strain
lstrain@siegelstrain.com

Allison Hyatt
allison@siegelstrain.com

Laura Levenberg
laura@siegelstrain.com

Susi Marzuola
susi@siegelstrain.com

Thank you.
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