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1. Develop knowledge and awareness of Global GHG Emissions and Climate 
Action Context; Develop an understanding of quantity of carbon emissions by 
sector, and within buildings

2. Benchmark existing campus conditions. Making carbon visible.

3. Understand the challenges and opportunities of a structured approach to 
decarbonizing building portfolios:

4. Outline and define the actions that can be taken with a structured approach 
to decarbonizing building portfolios.

AIA CEU Learning Objectives



Reflections Over a Long Career…
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Energy Savings

Pollution Reduction

More Efficient Technologies and Systems

Sustainability – Green Design Certifications – Product Declarations

Climate Change, Global Warming

Clean Energy Resources

Net Zero, Carbon Neutrality

Embodied Carbon

Carbon Emissions - Greenhouse Gases - DECARBONIZATION

Form
Function
Economy
Time

Willie Pena, FAIA
CRS Architects

Form
Function
Economy
Time
ENERGY!



What is Decarbonization?
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Reducing or eliminating carbon emissions 
before, during, and after construction.

Involves changes in technology, behavior, 
expectations, and policies.

Mitigates impacts – severe storms, heat waves, 
sea level rise, healthy planet. 

Aligned to Paris Agreement – the planet needs to 
achieve net zero GHG emissions by 2050.

One of the most cost-effective ways to reduce 
emissions quickly.



Why is “Decarbonization” important?
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Facility modernization, repurposing, optimization, 
hybridization, downsizing.

Will become more and more integral in master 
planning processes.

Improves air quality and reduce water pollution.  
Healthy classrooms and communities.

Manage the economics - operational efficiencies and 
renewal costs.  Maximize ROI.

Likely to become more and more a part of 
stakeholder / societal priorities and expectations.



We are all embarking on decarbonization journeys…
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…whether individual, institutional, and/or organizational - if not already 
engaged.

We’ll discuss tools, guideposts, pathways, dashboards, and ideas to 
consider along the way. 

We will also review an imaginary “case study” demonstration for a Florida 
university campus.



What is a “Decarbonization” Roadmap?
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“A decarbonization roadmap identifies cost effective strategies and approaches to achieve net zero 

greenhouse gas emissions across a portfolio of buildings. A roadmap lays out a vision to transition 

buildings in their portfolio to be healthy, efficient and carbon neutral. It outlines long term goals, sets 

interim targets, and explains how they will be achieved.  

Getting to net zero over time at the portfolio level requires attention to decisions in individual buildings. 

Specific events in a building’s lifecycle are seen as opportunities for improvement in a zero over time 

approach. Having a set of performance goals set in advance allows districts to take advantage of new 

construction, major modernizations, system retrofits and equipment replacement projects as they occur.

This approach can be customized for organizations of any size, no matter where they are in the process.” 

[New Building Institute, “Decarbonization Roadmap Guide for School Building Decision Makers”, April 2022]
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Net Zero and Organizational 
Emissions Sources



What is Net Zero?
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Beyond Net Zero

• ‘Climate Positive’ or ‘Carbon Negative’
• Having a positive impact on the climate
• Abating more carbon that you create

2020 2030 2040

• Requirements are less onerous
• Often seen as a first step

• In line with latest climate science
• Requires all available technologies to be used
• Only truly ‘hard-to-decarbonize’ emissions may 

be compensated with carbon offsets



Greenhouse Gas Emissions by Source

Other
9%

Industry
30%

Transportation
22%

Building Operations
28%

Buildings 
Materials and 
Construction

11%

Sources of Greenhouse Gas Emissions | US EPA

U.S. GHG Emissions by Economic Sector – 
Electricity Emissions Distributed

Global GHG Emissions by Sector

Agriculture
11%

Transportation
27%

Buildings
31%

Industry
31%

Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2020 – Main Text (epa.gov)

More at the City Level

https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/system/files/documents/2022-04/us-ghg-inventory-2022-main-text.pdf


Categorizing Organizational Carbon Emissions

Scopes 1, 2 and 3 are used to categorize different kinds of emissions that an organization 
creates in its own operations and wider value chain to enable consistent reporting

Carbon Footprint: Scope 1, 2 and 3

Scope 1: Direct emissions issued by an organization
e.g., gas boilers, vehicles, power generation (owned by an organization)

Scope 2: Indirect emissions from purchased energy
e.g., heat or electricity

Scope 1 & 2 – mandatory part of reporting for many organizations 
worldwide and represent systems ‘within reasonable control’

Scope 3: Emissions for which an organization is indirectly responsible
e.g., buying products from suppliers, business travel, and employee 
commutes

Scope 3 is often the largest and most difficult to tackle (as organizations 
have less control on how these emissions are addressed)

Adapted from the Greenhouse Gas Protocol



Examples of Emissions by Scope

Source: WRI/WBCSD Corporate Value Chain (Scope 3) Accounting and Reporting Standard (PDF), page 5.

https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf


Example of Education Emissions by Scope

Source: Why Your College Hasn’t Achieved Carbon Neutrality (Yet) - The Association for the Advancement of Sustainability in Higher Education (aashe.org).

HIGHER EDUCATION 
INSTITUIONS:

Fossil Fuel Burning 
Equipment

SCOPE 1: 10-40%

SCOPE 2: 5-10%

SCOPE 3: 60-80%

https://www.aashe.org/why-your-college-hasnt-achieved-carbon-neutrality-yet/
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Building Source 
GHG Emissions



Whole Life Carbon = Embodied Carbon + Operational Carbon



Whole Life Carbon = Embodied Carbon + Operational Carbon

80% of Buildings Standing in 2050 already exist today 



Major Climate Impacts on Building Owners, Operators, and Users
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1. Direct Impacts 

•  Asset Damage

•  Reduced Asset Lifespan

•  Power Outages & Closures

2. Indirect Operational Impacts

•  Supply Chain Disruptions

•  Transportation System Disruptions

•  

3. User & Operator Impacts 

o  Acute and Chronic Health Impacts

o  Migration and Displacement

o  Physical & Mental Stress

Reduced Productivity

4. Regulatory Impacts

 Financial & Operational risks 

associated with direct and 

transitional risk



Opportunities
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Achieve 
Objectives

Cost Effective 
Decarbonization

Retrofit in Line with 
Existing Building 
Asset Lifecycles

Reduce 
Operational Costs 

by Optimization

Compliance with 
Emerging Codes & 

Regulations

Appease 
Stakeholder 
Expectations



Challenges
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Carbon Visibility Incomplete Data What intervention 
options are there?

Optimizing Delivery 
Approach

Developing Robust 
Investment Cases

Performance 
Tracking & 
Reporting
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Approach to 
Decarbonization at Scale

Presenter
Presentation Notes
To scale decarbonization, we need to leverage people, data, and technology to deliver practically and cost effectively.The approach we have taken with clients uses all these. And looks at portfolio and building levelVisualizeGood data managementCost benefit analysis



1. BENCHMARK

3. DELIVER

2. ROADMAP INSIGHTS

PORTFOLIO DECARBONIZATION 
MANAGEMENT DELIVERY

CARBON,
COST &
ASSET
DATA

FUTURE
PROOFED 

PORTFOLIO

An Approach to Portfolio Decarbonization



INSIGHTS

PORTFOLIO DECARBONISATION 
MANAGEMENT DELIVERY

CARBON,
COST &
ASSET
DATA

FUTURE
PROOFED 

PORTFOLIO

Up to date and 
organized data

Actively seek 
continuous 
improvement

Reputational 
benefits

Increased
market value

Data led 
decisions to 
reduce risk

Quality and 
security assurance

Data Capture and Management
Capture data to enable clients to understand
their portfolio.

1. BENCHMARK

Key benefits throughout the process



INSIGHTS

PORTFOLIO DECARBONISATION 
MANAGEMENT DELIVERY

CARBON,
COST &
ASSET
DATA

FUTURE
PROOFED 

PORTFOLIO

Data Analytics
Scenario testing to develop a custom roadmap, 
analyzing carbon, cost and engineering solutions.

Access to global 
benchmarking

Sector Benchmarking

Empowered decision 
makers Cost effective solutions

2. ROADMAP

Key benefits throughout the process



PORTFOLIO DECARBONIZATION 
MANAGEMENT DELIVERY

CARBON,
COST &
ASSET
DATA

FUTURE
PROOFED 

PORTFOLIODelivery Management
Deliver interventions effectively over the
lifetime of a portfolio.

Quality control
in construction 

Reduced 
performance gap 

Improved 
productivity

Healthier &
resiliant portfolios

Decarbonized 
and resiliant 
portfolio (solution)

Cost effective
and deliverable
decarbonization plan

Whole life asset 
management to remove 
performance gaps

3.  DELIVER

Key benefits throughout the process

$



Case Study Demonstration – a Florida University Campus*

* Data used to generate the following demonstration slides were collected from publicly available information coupled with Atkins database of cost, carbon, and asset information.  These 
have not been developed in collaboration with any institution.
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Interventions

Roadmap 
optimization and 
scenario testing

Systems 
Thinking

Behavioral
Change

Space 
Optimization

Envelope 
Improvements 

Lighting 
Systems

EMS and 
Metering

HVAC 
Efficiency 
Upgrades

Systems 
Electrification

Renewables 
(Solar, Wind)

Clean Power 
Resources

High Quality 
Offsetting
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Presenter
Presentation Notes




Campus Visualizer

Presenter
Presentation Notes
What have we learned?:Nee



Thank You.
Questions?

Visit our website:
https:/ /www.engineeringnetzero.com/

Scan for
Website

https://www.engineeringnetzero.com/sectors-services/net-zero-buildings-cities/decarbonomics/
https://www.engineeringnetzero.com/sectors-services/net-zero-buildings-cities/decarbonomics/
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