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Massachusetts Climate Careers: Powering the Future

High-Performance Buildings
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Buildings and 
Climate Change

Buildings are the second-largest 
source of greenhouse gas emissions 
in Massachusetts. 

Lesson 4: High-Performance Buildings

Presenter Notes
Presentation Notes
Buildings in Massachusetts use 54 percent of the state’s primary energy each year, making them the state’s second-largest source of greenhouse gas emissions.
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Buildings Can Be Climate Solutions

Massachusetts aims to 
reduce greenhouse gas 
emissions from buildings by 
50% by 2030 and achieve 
net-zero emissions by 2050. 
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Opening Activity

Discuss this question with a partner:

Does it require more energy to cool a 
building in summer or heat a building 
in winter?

4Lesson 4: High-Performance Buildings

Presenter Notes
Presentation Notes
Activity objective: Working in pairs and based on knowledge gained in previous lessons, students are to come up with a theoretical answer to a complex building performance question.Instructions:Divide students into pairs or ask them to find a partner.They will have two minutes to discuss this prompt: What do you think uses more energy—heating or cooling a building? They should use anything they’ve learned about energy-efficiency so far in this class to weigh their answers.After 2–3 minutes, bring their attention back to the full class for group debrief:Call on pairs to share if they have come to consensus.Ask for students to raise their hands if they think it takes more energy to heat a building.Then, for students to raise their hands if they think it takes more energy to cool a building.This is a bit of a trick question since many factors go into determining the answer, including where your building is located.Transition: Today we’re going to talk about the challenges of making buildings more energy-efficient, and some of the materials and strategies that create high-powered buildings of all kinds.
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Today’s Agenda
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● The Big Question and My Climate Goals

● Climate Watch and Discussion

● High-Performance Buildings

● Today’s Group Activity

● Takeaways and Closing

Lesson 4: High-Performance Buildings
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The Big Question
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How can we use different materials, 
designs, and processes to ensure that 
new buildings are part of our climate 
solutions?

6Lesson 4: High-Performance Buildings

Presenter Notes
Presentation Notes
Ask students for one example of something they’ve seen that helps reduce emissions at home or at school.Those could all be examples of climate technologies.Today, we’ll explore technologies that make everyday spaces more sustainable and energy efficient.
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When you complete this lesson, you’ll be able to

1. Explain the importance of energy-efficient building design, construction, 
and materials and their role in fighting climate change

2. Identify examples of climate-critical professionals designing and 
implementing solutions for new buildings to contribute to our net-zero 
goals

3. Describe some characteristics of LEED-certified and Passive House 
buildings and how they differ from most current buildings.

Lesson 4: High-Performance Buildings

My Climate Goals
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Climate Watch: Video

8Lesson 4: High-Performance Buildings
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Climate Watch 
Discussion

1. What are some examples of Passive 
House design elements shown in 
the video?

2. How would you describe the goal 
of Passive House design for energy 
efficiency?

3. What did you learn from this 
video? What does this video make 
you want to learn more about?

Lesson 4: High-Performance Buildings
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Courtesy XXXXXX

Lesson 4: High-Performance Buildings

High-Performance 
Buildings

Energy-efficient buildings use less 
energy, save money, and help fight 
climate change.

Clark University 
Worcester, Massachusetts 
Courtesy of Solar Design Associates

Presenter Notes
Presentation Notes
High-performance buildings are an essential solution in our fight against climate change. Buildings, when designed with sustainable materials, energy-efficient systems, and on-site power generation such as solar arrays, significantly reduce emissions over the lifetime of the building. Can you name some careers that are essential to developing high-performance buildings that are climate solutions?
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More than a Building
High-performance buildings use less energy 
and can even generate energy! 

Features might include:
• Landscape design
• Passive solar design 
• Insulation and building envelope
• Heating, ventilation, and air conditioning 

(HVAC) systems
• Smart building technology
• Water efficiency
• Renewable energy sources

Presenter Notes
Presentation Notes
High-performance buildings use less energy and can even generate their own energy! Here are some key features of high-performance buildings:Landscape and site design: A well-designed surrounding landscape that uses shade trees and thoughtful building placement on the site reduces energy requirements.Passive solar design: Using the building orientation or overhang design, create energy-efficient structures.Insulation and building envelope: A tightly sealed and well-insulated and built building envelope reduces energy needs.Heating, ventilation, and air conditioning (HVAC) systems: High-efficiency, electric HVAC systems save energy and can be powered by renewable electricity.Smart building technology: Programmable thermostats, smart lighting, and energy monitoring systems help optimize energy use.Water efficiency: Fixtures that reduce water usage, such as low-flow toilets and showerheads, reduce water use in homes and commercial buildings. Renewable energy integration: Clean energy sources such as solar can meet a building’s energy needs and reduce dependence on fossil fuels.Ask the students which of these they are familiar with. Who has seen some of these in their homes? Here at school?Image source: Phius, a non-profit committed to decarbonizing the built environment
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Certifications

● LEED certification (Leadership in 
Energy and Environmental Design) 
focuses on sustainability and promotes 
eco-friendly practices.

● Passive House design focuses on 
energy efficiency.

Lesson 4: High-Performance Buildings 12

Presenter Notes
Presentation Notes
Certifications can be necessary for establishing and maintaining standards for reducing emissions. This is especially significant as states, cities, and even countries worldwide set ambitious goals to lower emissions, creating a global movement toward greater energy efficiency. These certifications help ensure that the same efficiency standard is met and those goals are achieved.There are two main types of certifications for high-performance buildings:LEED certification recognizes buildings designed and constructed to be environmentally friendly and sustainable. It considers factors such as energy efficiency, water usage, and materials to promote eco-friendly practices. Its primary focus is on sustainability.Passive house is a design standard when a building minimizes the energy required for heating, cooling, and lighting. It focuses on design, siting, materials, insulation, airtightness, and ventilation to create efficient and healthy buildings.
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Careers in Energy-Efficient 
Construction
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• Architects and designers
• Engineers
• Building contractors
• Equipment operators
• Carpenters, electricians, plumbers
• Roofers
• Insulators
• HVAC contractors
• Building automation contractors
• Building inspectors
• And more!

Lesson 4: High-Performance Buildings

Presenter Notes
Presentation Notes
Many careers are part of making buildings climate-friendly; these are some of the common ones you may have heard of , and we will see again throughout this course.
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Today’s Group Activity

Lesson 4: High-Performance Buildings 14

Design Green Buildings for Different Climates

Cold Climate Desert Climate Tropical Climate Coastal Climate

Presenter Notes
Presentation Notes
Activity objective: Invite students to apply what they’ve learned about high-performance buildings and the unique properties of green building materials to the needs of different climates, and introduce some of the skills necessary for designing climate-appropriate high-performance buildings.Activity explanation: In groups, students will have ten minutes to design a high-performance building for their assigned climate using the information provided on their worksheets and what they’ve learned today. Students are encouraged to think outside the box and be creative! After ten minutes, each group will present their building to the rest of the class.Instructions:Divide the students into four groups and assign each group one of the four climates on the slides and worksheet: Cold, Desert, Tropical, or Coastal. Depending on the number of students in the class, you may divide students into smaller groups and assign multiple groups to the same climate to keep groups to four students or less.Working together, groups should do the following:Review the environmental demands and challenges their climates present for energy-efficient buildings detailed on their worksheets.Think about what challenges buildings face in different climates. What makes a building energy-efficient in a cold climate vs a hot climate or a coastal climate?Identify materials and technologies they would use in their buildings to make them as energy-efficient as possible for their assigned climate. For example, buildings in cold climates need to retain heat, while buildings in warmer climates require ways to stay cool.Focus on three features they want to include in their building. Features should focus on saving energy and reducing emissions.Prepare to explain how each feature helps your building save energy and why it’s appropriate for your climate.Sketch or design their building and its features (as time allows).Key Point to emphasize: Adapting buildings to different climates is essential for reducing emissions and improving energy efficiency worldwide. Clean energy and energy-efficient technologies are not a one-size-fits-all solution.



|

Group Presentations

● How is your climate challenging 
for energy-efficient buildings?

● What energy-efficient features 
does your design include?

● How do these features make 
your building a high-
performance building?

15Lesson 4: High-Performance Buildings

Presenter Notes
Presentation Notes
Presentations/debrief discussion:Invite each student group to share the highlights of their design, focusing on these three questions:What challenges did they need to address in their climate?What three energy-efficient features did they include in their design?How do these features contribute to a high-performance design?After all the groups have presented, if time allows, ask one or two students:What did you learn about designing buildings for different climates?What was the biggest challenge about designing a building for your climate?Key point to emphasize: Adapting buildings to different climates is essential for reducing emissions and improving energy efficiency worldwide. Clean energy and energy-efficient technologies are not a one-size-fits-all solution.



|

Key Points
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● High-performance buildings are 
designed to use less energy, improve 
comfort, and reduce environmental 
impact.

● Key features include energy 
efficiency, renewable energy 
integration, and smart technologies.

● Equitable design ensures benefits for 
all communities, including 
disadvantaged ones.

Lesson 4: High-Performance Buildings

Presenter Notes
Presentation Notes
High performance buildings help achieve climate goals by lowering emissions and promoting sustainability.
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c
If you had more time, what additional 
energy-saving element would you add to 
your green building design?

What role do you see yourself playing in 
creating energy-efficient buildings?

Lesson 4: High-Performance Buildings 17

Closing Activity

Presenter Notes
Presentation Notes
 Go around the room and ask students to answer these questions.For the second one, they might have no interest in this type of work professionally; it might just be that they want to have a home that is energy-efficient, or perhaps they want to make sure their workplace uses green energy sources.
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High-performance buildings aren’t the 
buildings of the future; they’re the buildings 
of today. They’re an essential solution in 
mitigating the impacts of climate change.
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