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ENERGY STAR® Commercial Buildings Course Outline

COURSE TITLE:

Introduction to Commercial Building Energy Efficiency through EPA's ENERGY STAR Program

COURSE DESCRIPTION:

This course is designed to introduce students to the benefits and barriers of commercial building energy efficiency through an in-depth look into EPA's ENERGY STAR program. Topics will include, but are not limited to: current trends in commercial building energy efficiency, transforming the market with ENERGY STAR, ENERGY STAR Guidelines for Energy Management, rating building energy efficiency with Portfolio Manager, best energy efficiency practices, engaging employees in energy conservation, and tracking energy savings and greenhouse emissions reductions over time. This course will include hands-on learning opportunities such as measuring the energy use of an actual building and identifying energy efficiency opportunities.

COURSE RATIONALE:

Students will learn how eliminating energy waste can help improve the profitability and/or fiscal responsibility of an organization and how this relates to skills they can bring to their current or future workplace.

PREREQUISITE:

None

COURSE CREDIT:

Course content can be organized as a three- or four-credit hour course. With these units and additional units from ENERGY STAR, it can be structured to be a quarter, semester, or trimester. Individual units or groups of units from this course can also be selected to run as a short course or workshop. 
COURSE OBJECTIVES:

1. Students will learn how the energy efficiency of buildings fits into sustainability, green building, climate change, clean air, and other environmental initiatives. Students will be able to describe how an organization can save money and protect the environment by improving the energy efficiency of its buildings.

2. Students will learn why the energy efficiency of buildings is not automatically incorporated into an organization’s decision-making process and how EPA and other like-agencies in the United States are working to change this paradigm. Students will be able to describe the barriers to energy efficiency and strategies to overcome these barriers so that energy waste is eliminated, commercial buildings in the United States are more energy efficient, and greenhouse gas emissions are reduced.

3. Students will learn how the U.S. Environmental Protection Agency’s ENERGY STAR program has been improving the energy efficiency of the built environment in the United States over the past decade. Students will be able to describe the purpose of the ENERGY STAR program and basic information about how the program helps consumers and organizations make energy-efficient choices.

4. Students will learn how the ENERGY STAR Guidelines for Energy Management and key tools, such as ENERGY STAR Portfolio Manager and Cash Flow Opportunity Calculator, help organizations reduce energy use by 30 percent or more. Students will be able to benchmark the energy efficiency of a building and describe how energy savings can help pay for energy efficiency improvements.

5. Students will learn how a whole building approach is cost-effective and why it saves more energy and money than other approaches. Students will be able to describe the ENERGY STAR five-stage approach to upgrading the energy efficiency of a commercial building.

6. Students will learn how an Energy Service Company (ESCO) and an Energy Performance Contract (EPC) can be used to improve the energy efficiency of a commercial building. Students will be able to describe how an organization can use an EPC to improve the energy efficiency of a building.

7. Students will learn how building occupants can help an organization save energy. Students will be able to describe how a group of co-workers can create a “Green Team” to save energy and reduce office waste using EPA’s Bring Your Green to Work with ENERGY STAR resources.

8. Students will learn the role Federal agencies, states, local governments, and utilities play in improving the energy efficiency of commercial buildings. Students will be able to describe how public disclosure of building energy efficiency may help improve the energy efficiency of existing commercial buildings.

9. Students will discuss how building energy efficiency is good for the U.S. economy and applies to their own current or future work environment. Students will be able to quantify how an organization can eliminate energy waste by redirecting the money spent on this unnecessary use of energy back into the organization, which can help create jobs.

TOPICAL UNIT OUTLINE/UNIT OBJECTIVES:

I.
How Does Eliminating Energy Waste through Energy Efficiency Fit into Sustainability, Green Building, Climate Change, Clean Air, and More?

Upon completion of this unit, the student will:

A.
Explain how energy efficiency is fundamental to broader trends such as sustainability and green building.

B.
Explain how the energy generated from fossil fuel to run buildings creates greenhouse gas emissions and other harmful emissions.

C.
Explain how energy efficiency helps protect the environment through avoided greenhouse gas emissions and other environmental benefits.

D.
Describe how energy efficiency fits into EPA’s mission.

II.
Transforming the U.S. Economy to be More Energy Efficient—A Broad Look

Upon completion of this unit, the student will:

A.
Explain the barriers to energy efficiency in various segments of the U.S. economy.

B.
Explain recommended solutions to overcome these barriers.

C.
Discuss ideas of their own that could help overcome barriers to energy efficiency.

III. Market Transformation and the Role of the ENERGY STAR Program

Upon completion of this unit, the student will:

A.
Describe the purpose of the ENERGY STAR program.

B.
Explain how the ENERGY STAR brand has influenced consumer and organization decisions.

C.
Explain how the ENERGY STAR Challenge is a call to action to save energy use by 10% or more. Explain how local governments are creating campaigns to save energy in privately owned buildings and connecting this to stimulus dollars they receive from the U.S. Department of Energy's (DOE’s) Energy Efficiency Conservation Block Grant program.

D.
Discuss how the ENERGY STAR program could increase its effectiveness.

IV. Benchmarking Buildings and Prioritizing Improvements within a Portfolio of Buildings

Upon completion of this unit, the student will:

A.
Benchmark the energy use of a building using monthly energy bill data and other required building data.

B.
Analyze and explain the benchmarking results to others in the class (and possibly the building owner/manager) using data from Portfolio Manager.

C.
Generate a Statement of Energy Performance and a Building Checklist from Portfolio Manager for a building and review the data to confirm its accuracy.

D.
Explain how to identify priority projects within a portfolio of buildings.
V.
Determining Financial Value and Funding Methods for Building Energy Efficiency Improvements

Upon completion of this unit, the student will:

A.
Enter data into EPA’s Cash Flow Opportunity and Building Upgrade Value Calculators and explain the results to the class (and possibly the building owner/manager).

B.
Explain the cost of delaying energy efficiency improvements.

C.
Discuss how and why an organization, particularly a public sector organization, may want to fund energy efficiency improvements with operating budget savings.

VI. Mid-term Student Project Progress Presentation

VII. Integrated Approach to Improving Energy Efficiency of a Building and Applying this to a Portfolio of Buildings

Upon completion of this unit, the student will:

A.
Explain the ENERGY STAR five-stage approach to improving the energy efficiency of a commercial building.

B.
Explain how it may apply to the building the student benchmarked. (Note: If the students are not able to benchmark actual buildings for this class and learn more about the equipment used in the building, EPA can supply fictitious building data that are based on real building scenarios. However, EPA would not be able to provide real energy bills for the students to learn to read, etc. Unit 4 could cover how to read and enter data from an actual bill as part of the class lecture. Then, the students would be given a spreadsheet of fictitious data and a building description to complete their analyses.)

VIII. Role of Energy Services Companies and Performance Contracting

Upon completion of this unit, the student will:

A.
Explain generally what an Energy Services Company does.

B.
Explain the basic elements of a Performance Contract.

C.
Explain the process a public sector organization, such as a government or school, would use to enter into a performance contract with an energy service company.

D.
Explain how financing for the performance contract can be “unbundled” from the performance contract.

IX. Role of Building Occupants in Improving and Maintaining Energy Efficiency

Upon completion of this unit, the student will:

A.
Explain how a group of co-workers could use EPA’s Bring Your Green to Work resources to help save energy in their workplace.

B.
Discuss additional ideas about how co-workers can save energy in their workplace.

X.
Bringing Energy Efficiency to Scale with ENERGY STAR—Role of Federal Agencies, States, Local Governments, and Utilities

Upon completion of this unit, the student will:

A.
Explain how federal agencies, states, local governments, and utilities can work together to help advance energy efficiency.

B.
Explain some barriers each audience may encounter.

C.
Discuss solutions to these barriers and related policies and practices.
XI. Energy Efficiency and the Future—Final Presentation and Discussion of Current Events

Upon completion of this unit, the student will:

A.
Explain the energy efficiency opportunity for his/her project building.

B.
Explain how this building energy efficiency project could be completed.

C.
Connect course materials with his/her own career or workplace as it relates to current events—recession, economic stimulus, etc.

COURSE EVALUATION/ASSESSMENT MEASURES:
Student progress toward meeting course objectives for each unit can be evaluated as follows:

1.
Provide students with a set of review questions that meet unit objectives at the beginning of each unit and grade student responses as homework assignments. Combined scores on all graded homework assignments make up 40% of the student’s final grade.

2.
Grade each student’s class participation during each unit. Combined scores for class participation make up 20% of the student’s final grade.

3.
Assign a student project during the 1st unit to be completed on or before the last unit. Include in the student project description the following:

a. A mid-term oral presentation to the class.

b. A final written 3- to 5-page single-spaced report.

c. A final oral presentation using a power point presentation.

Combined scores from the student project make up 40% of the student’s final grade. Graded separately, the elements of the student project make up the total student project grade as follows: mid-term presentation (20%), final written report (30%), and final oral presentation using power point slide presentation (50%).

COURSE READING MATERIALS:

This ENERGY STAR Commercial Buildings Course Reading List has been developed for this specific course. Course instructors can select resources for each unit in this course outline from the reading list and specify reading assignments in their course syllabus. (Note: A course syllabus is also available from EPA as a separate document. Detailed instructor resources, such as review questions, project description(s), and power point presentations for each unit, are being developed by EPA’s ENERGY STAR program. These additional resources will be made available to course instructors in Summer 2010.)
1. How Does Eliminating Energy Waste through Energy Efficiency Fit into Sustainability, Green Building, Climate Change, Clean Air, and More?

· U.S. EPA Mission and Strategic Plan


http://www.epa.gov/epahome/whatwedo.htm

http://www.epa.gov/ocfo/plan/2006/entire_report.pdf

http://epa.gov/ocfo/plan/pdfs/strategic_plan_change_document_9-30-08.pdf
· Memo from EPA Administrator Lisa P. Jackson to EPA Employees, January 3rd 2009

http://blog.epa.gov/administrator/2009/01/26/opening-memo-to-epa-employees/#more-174
· Memo from EPA Administrator Lisa P. Jackson to EPA Employees, January 12, 2010 http://blog.epa.gov/administrator/2010/01/12/seven-priorities-for-epas-future/
2. Transforming the U.S. Economy to be More Energy Efficient—A Broad Look

· McKinsey Study: Unlocking Energy Efficiency in the U.S. Economy
http://www.mckinsey.com/clientservice/electricpowernaturalgas/US_energy_efficiency/
3.  Market Transformation and the Role of the ENERGY STAR Program

· ENERGY STAR Annual Report, pages 1-13 and 29-33
http://www.energystar.gov/ia/partners/publications/pubdocs/Annual%20Report_122309_to%20EPA_Web.pdf
· ENERGY STAR Awareness Report, Executive Summary – page 24, skim the remainder
http://www.energystar.gov/ia/partners/publications/pubdocs/National%20Awareness%20of%20ENERGY%20STAR%202008%20to%20EPA_4-9-09.pdf
· Celebrating a Decade of ENERGY STAR Buildings, pages 1-9, skim the remainder

http://www.energystar.gov/ia/business/downloads/Decade_of_Energy_Star.pdf
4.
Benchmarking Buildings and Prioritizing Improvements within a Portfolio of Buildings

· ENERGY STAR Guidelines for Energy Management


http://www.energystar.gov/index.cfm?c=guidelines.guidelines_index
· Benchmarking Buildings with Portfolio Manager

http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager_benchmarking
5. Determining Financial Value and Funding Methods for Building Energy Efficiency Improvements

· Making the Financial Case


http://www.energystar.gov/ia/business/EPA_BUM_CH4_Financing.pdf
· Zobler, Neil and Caterina Hatcher. Chapter 3 in Woodruff, E and Thurman, A. (2008) Energy Efficiency Project Financing: Resources and Strategies.  pp 51-77. The Fairmont Press.

· Cash Flow Opportunity Calculator

http://www.energystar.gov/index.cfm?c=tools_resources.bus_energy_management_tools_resources
· Building Upgrade Value Calculator

http://www.energystar.gov/index.cfm?c=comm_real_estate.building_upgrade_value_calculator
6. Mid-term Student Project Progress Presentation

7. Integrated Approach to Improving Energy Efficiency of a Building and Applying this to a Portfolio of Buildings

· ENERGY STAR Building Upgrade Manual



http://www.energystar.gov/index.cfm?c=business.bus_upgrade_manual
8. Role of Energy Services Companies and Performance Contracting

· Introduction to Performance Contracting

http://www.energystar.gov/ia/partners/spp_res/Introduction_to_Performance_Contracting.pdf
· ENERGY STAR Performance Contracting Best Practices

http://www.energystar.gov/ia/partners/spp_res/Performance_Contracting_Best_Practices.pdf
9. Role of Building Occupants in Improving and Maintaining Energy Efficiency

· ENERGY STAR Bring Your Green to Work Resources


http://www.energystar.gov/index.cfm?fuseaction=bygtw.showSplash
10. Bringing Energy Efficiency to Scale with ENERGY STAR—Role of Federal Agencies, States, Local Governments, and Utilities

· Leveraging ENERGY STAR in Legislation and Voluntary Campaigns http://www.energystar.gov/ia/business/government/State_Local_Govts_Leveraging_ES.pdf
· The Power to Motivate Change: Public Disclosure of Building Energy Efficiency


http://www.energystar.gov/index.cfm?c=business.december_meeting 

11.
Energy Efficiency and the Future—Final Presentation and Discussion of Current Events

COURSE CONTENT:

This course outline has been developed by EPA’s ENERGY STAR program. Please contact Caterina Hatcher, ENERGY STAR National Manager for the Public Sector, at hatcher.caterina@epa.gov for more information and additional resources such as a syllabus, unit review questions, detailed student project description, and additional instructor resources.
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