
THURS JULY 26th, GESU CATHOLIC 

WORKSHOP SPEAKERS TIME 
Welcome & Introductions Pastor Etzel, Gesu Catholic 

 

Bob Chapman, Michigan IPL 

9:30 AM 

VIDEO: Gesu Schoolkids  9:50 AM 

Clean Energy & Environmental 

Justice 

Michelle Martinez, MI 

Environmental Justice Coalition 

10 AM 

Solar Energy in Michigan: A 

Beginner’s Guide 

• How Solar Works 

• Common Myths 

• Is your site right for solar? 

• Case History: The Gesu 

School Project 

 

 

Diane Cheklich, DOE Sunshot 

Challenge 

 

Dave Friedrichs, Homeland Solar 

10: 15 AM 

Other Ways to Have Green Energy 

• Solar Lights & Energy 

Democracy 

Maria Thomas, Soulardarity 10:45 AM 

BREAK BREAK 11 AM 

Don’t Forget! The Importance of 

Energy Efficiency 

Bob Chapman, Michigan IPL 11:10 AM 

Funding a Solar Project 

• Self-funding examples 

• Borrowing 

• 3rd Party Investors 

Leah Wiste, Michigan IPL 

 

Diane Cheklich, DOE Sunshot 

Challenge 

11:20 AM 

NEXT STEPS: Q&A Session Bob Chapman, Michigan IPL 11:45 

Lunch & Meet Vendors  12 PM – 1 PM 

Gesu Roof Tour (optional) Anita Sevier, Gesu Catholic 1 PM 

  

 

 



 

 

 

 

 

Going Solar for Houses of Worship:  A Guideline 

This guideline walks through the typical process that a congregation goes through 

from the time a member suggests that solar be considered as a possibility to the time 

the panels are in place and producing electricity.  The amount of time involved will 

vary widely.  Experience has shown the need for a champion or champions who will 

keep pushing. 

 

1. Identify what your facility spent on electricity over the past year. 

 

2. Get a company to do an assessment of your facility’s solar potential. 

 

3. Get to a Yes!  Understand how decisions are made in your congregation.  

Understand the process you need to go through if the project proves technically 

feasible.  Do you need a committee to study the matter, make the case, and 

report back to a group?  Getting to YES means building on initial interest and 

continuing to get buy in through succeeding steps. 

 

4. Solicit solar proposals. 

 

5. Decide how the project will be funded. 

 

6. If self-funding, plan and begin raising funds OR, if financing, secure 

commitment (PPA, Michigan Saves, etc.).  

 

7. Agree on the installer. 

 

8. Sign contract(s). 

 

9. Celebrate the installation. 

 

10. Tell the story!  
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What is a Power Purchase Agreement (PPA)? 

 
Power Purchase Agreements (PPA) are very common throughout the country.  Often 
these involve large companies making agreements to sell wind or solar power to 
utilities.  This has been largely the case in Michigan.  But PPAs can also be used for 
an individual investor or group of investors to install a solar array on a house of 
worship (HoW).  PPAs enable HoWs and other non-profits to benefit from the 30% 
federal tax credit and to install solar energy at no upfront cost.  Dozens of houses of 
worship around the US have successfully used PPAs to adopt solar energy.   
 
How PPAs Work: 
 

1. The investor enters into an agreement with the HoW to provide an agreed 
upon amount of power to the HoW, at an agreed upon rate, for an agreed 
upon amount of time.  Typically, this rate is less than what the local utility is 
charging, and any rate increases through the life of the contract are less than 
the expected utility rate increases. 
 

2. The investor then arranges for a solar company to install the appropriate 
number of panels on the roof (or rack-mounted on the ground) of the HoW.  
There are no upfront costs to the HoW. 
 

3. The investor bills the HoW for the amount of power generated on a monthly 
basis, at the agreed upon rate.  The HoW pays the investor directly and pays 
the utility through its normal billing system for any electricity the church 
used that was not generated by the solar panels.  (These two bills are less than 
the house of worship would have paid had all of its power came from the 
utility.) 
  

4. Typically, but not always, there is a schedule so that at some point the HoW 
owns the system outright and gets full benefit of having the solar panels.  In 
some cases, the parties mutually decide that the investor will own the system 
for the life of the system.  
 

5. Sometimes the investor is simply a third party willing to put up the initial cost  
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and get a return on their investment.  In other cases, one or more members of 
a congregation have acted as the investor.  In this way they helped their house 
of worship while investing in a socially-responsible way.  Instead of making a 
donation (and getting a tax deduction), they make a long-term investment 
and get all of their investment back, plus returns.  The investor needs to form 
a business entity (LLC) so that the arrangement with the congregation is with 
the business and not the individual.   
  

Advantages of PPAs: 
 

1. Usually the HoW sees an immediate savings on their bill, which gradually 
grows depending on how much electricity rates increase over time.  

2. The HoW is immediately using green power with no money required upfront. 
3. The PPA company (investor), not the HoW, is responsibile for maintenance of 

the system.  
4. The HoW has the option to assume ownership of the system either at the end 

of the contract or earlier.  
5. Because the investor can take advantage of the current 30% federal tax 

credit, the system can cost the HoW less than it would have had they paid 
cash up front.  

 
Factors to Consider: 
 
PPAs are more complicated than self-funding and, depending on the rate of return, 
could have a lower net savings over 15-20 years than self-funding.     
 
Each PPA is a separate agreement and rates of return, length of contract, rate per 
kWh, etc. all vary and need to be negotiated and agreed upon. A PPA usually 
requires a 15 to 20-year contract with the investor.  These contracts require careful 
review but there are templates available, the basic structure is well-established, and 
there are attorneys with experience in this.  
 
Next Steps:  
 
Michigan Interfaith Power & Light has more information that we would be pleased 

to share.  

If you have already had conversations with a solar company, they may know of 

potential investors.  

This model has worked well for many congregations but it is a major decision and 

will need all of the vetting that goes into any major financial decision.  Depending on 

your denomination’s rules of governance, you may also need to clear this with the 

governing body.   
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Sustainability Indicators

For Complete Set of Factsheets visit css.umich.edu

Carbon Footprint
“A carbon footprint is the total greenhouse gas (GHG) emissions caused directly and indirectly by an individual, organization, event or 
product.”1 It is calculated by summing the emissions resulting from every stage of a product or service’s lifetime (material production, 
manufacturing, use phase, and end-of-life disposal). Throughout a product’s lifetime, or lifecycle, different greenhouse gases (GHGs) may be 
emitted, such as methane and nitrous oxide, each with a greater or lesser ability to trap heat in the atmosphere. These differences are accounted 
for by calculating the global warming potential (GWP) of each gas in units of carbon dioxide equivalents (CO2e), giving carbon footprints a 
single unit for easy comparison. See the Center for Sustainable Systems’ “Greenhouse Gases Factsheet” for more information on GWP. 

Sources of Emissions
Food
•	 On average, U.S. household food consumption emits 8.1 metric tons of CO2e each year. 

The production of food accounts for 83% of emissions, while its transportation accounts 
for 11%.3 

•	 The emissions associated with food production consist mainly of carbon dioxide (CO2), 
methane (CH4), and nitrous oxide (NO2), which result primarily from agricultural 
practices.3

•	 Meat products have larger carbon footprints per calorie than grain or vegetable 
products because of the inefficient transformation of plant energy to animal energy.3

•	 Ruminant animals such as cattle, sheep, and goats produced 170 million metric tons 
(mmt) in CO2e of methane in the U.S. in 2016 through digestion.4  

•	 Eating all locally grown food for one year could save the GHG equivalent of driving 
1,000 miles, while eating a vegetarian meal one day a week could save the equivalent of 
driving 1,160 miles.3  

•	 A vegetarian diet greatly reduces an individual’s carbon footprint, but switching to less 
carbon intensive meats can have a major impact as well.  For example, replacing all beef 
consumption with chicken for one year leads to an annual carbon footprint reduction 
of 882 pounds CO2e.5 

•	 Organic food typically requires 30-50% less energy during production but requires 
one-third more hours of human labor compared to typical farming practices, 
making it more expensive.6  

Household Emissions
•	 For each kilowatt hour generated in the U.S., an average of 0.954 pounds of CO2 

is released at the power plant.7 Coal releases 2.2 pounds, petroleum releases 2.0 
pounds, and natural gas releases 0.9 pounds. Nuclear, solar, wind, and hydroelectric 
release no CO2 when they produce electricity, but emissions are released during 
upstream production activities (e.g., solar cells, nuclear fuels, cement production).4,8 

•	 Residential electricity use in 2016 emitted 667.5 mmt CO2e, 10.3% of U.S. total.4  
•	 Heating and cooling account for about 53% of the energy use in a typical U.S. 

home.9 Space heating with wood emits the least CO2e (31.4 tons per million BTU) 
followed by 64.2 for natural gas, with the highest being 210.5 for electric heaters.10 

•	 Refrigerators are one of the largest users of household appliance energy; in 2015, an 
average of 726.9 pounds of CO2e per household was due to refrigeration.11

•	 Washing clothes on ‘cold’ reduces CO2 emissions by 1.2-14.9 pounds per laundry load, 
depending on washing machine type, hot water temperature, and electricity source.12

Personal Transportation 
•	 U.S. fuel economy (mpg) declined by 12% from 1988-2004, then improved by 31% from 

2005-2017, reaching an average of 25.2 mpg in 2017.13 Annual per capita miles driven 
increased 13% since 1991, to 9,646 miles in 2015.14

•	 Cars and light trucks emitted 1.1 billion metric tons CO2e or 17% of the 2016 total U.S. 
greenhouse gas emissions.4 

•	 Of the roughly 126,000 pounds of CO2e emitted in a car’s lifetime (assuming 120,000 
miles for a 1995 mid-sized sedan), 86% is from burning fuel.15

•	 Gasoline releases 19.6 pounds of CO2 per gallon when burned, compared to 22.4 pounds 
per gallon for diesel.16 However, diesel has 11% more BTU per gallon, which improves its 
fuel economy.17

Pounds of CO2e per Serving2

(4 oz. meat, 1/2 c. asparagus & carrots, 8 oz. liquids)

Meat
47.6%

Dairy Products
18.9%

Poultry, 
Fish, 

Seafood, 
and Eggs

13.9%

Vegetables
4.9%

Fruit
3.6%

Grain Products
3.0%

Sugars, Sweeteners, 
Fats, and Oils 7.5%

Other 0.5%

Greenhouse Gases from Average Food 
Consumption2

Transportation Greenhouse Gases, 20164



Cite as: Center for Sustainable Systems, University of Michigan. 2018. “Carbon Footprint Factsheet.” Pub. No. CSS09-05. August 2018

•	 The average passenger car emits 0.78 pounds of CO2 per mile driven.13

•	 Automobile fuel economy can improve 7-14% by simply observing the speed limit.  Every 5 mph increase in vehicle speed over 50 mph is 
equivalent to paying an extra $0.20-$0.40 per gallon.18

•	 Commercial aircraft GHG emissions vary according to aircraft type, the length of trip, occupancy rates, and passenger and cargo weight, but 
totaled 121.5 mmt CO2e in 2016.4 In 2016, the average domestic commercial flight emitted 0.39 pounds of CO2e per passenger mile. Emissions 
per domestic passenger-mile decreased 44% from 1990-2016, due to increased occupancy and fuel efficiency.4,19

•	 On average, trains release 0.31 pounds of CO2e per passenger mile, but this varies with occupancy and the length of the trip.20

Solutions and Sustainable Actions
Ways to Reduce Carbon Footprint 
•	 Eat local, vegetarian, or organic foods. For non-

vegetarians, replace some beef consumption with 
chicken.2,3,6

•	 Walk, bike, carpool, use mass transit, or drive a 
best-in-class vehicle.21

•	 Smaller homes use less energy. Average household 
energy use is highest in houses (82.3 million 
BTU), followed by mobile homes (59.8 million 
BTU), apartments with 2-4 units (53.5 million 
BTU), and apartments with 5+ units in the 
building (34.2 million BTU).11 

•	 Using a low-flow shower head can save 350 pounds 
of CO2e per year. Setting the temperature to 120°F 
can help improve a hot water heater’s efficiency.22

•	 Turn off your TV, computer, and other electronics 
when not in use to reduce your carbon footprint 
by thousands of pounds of CO2e each year. 
Unplug unused electronics to further reduce your 
footprint.22

•	 Choose energy-efficient lighting. If every home 
in the U.S. replaced their 5 most used light bulbs 
with Energy Star bulbs, the reduction in carbon 
emissions would be equivalent to removing 10 
million cars from the road.23

•	 Recycling half a household’s waste can save 2,400 
pounds of CO2 per year. Buying products with 
minimal packaging also helps reduce waste. For 
every 10% of waste reduction, 1,200 pounds of 
CO2e are avoided.22

•	 Shop smart and purchase items with a comparatively low carbon footprint when possible. Some manufacturers have begun assessing and 
publishing their products’ carbon footprints.

•	 Replacing 80% of conditioned roof area on commercial buildings in the U.S. with solar reflective material would offset 125 mmt CO2 over the 
structures’ lifetime, equivalent to turning off 31 coal power plants for one year.24,25

•	 Replacing the global fleet of shipping containers’ roof and wall panels with aluminum would save $28 billion in fuel.26 

Carbon Footprint Calculator
Use one of these tools to estimate your personal or household greenhouse gas emissions and explore the impact of different techniques to lower 
those emissions:
•	 Global Footprint Network: www.footprintnetwork.org/en/index.php/gfn/page/calculators/
•	 The Nature Conservancy: www.nature.org/greenliving/carboncalculator/
•	 U.S. Environmental Protection Agency: www3.epa.gov/carbon-footprint-calculator/
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