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Science of Climate Change

ABrief, clear explanation is
available on my website:

Alnhabiting-eden.org. Scroll down
to April 22, 2024 for link, or go to:

Ahttps://inhabiting -
eden.org/carbon-and-energy/

Carbon and Energy
NOTE TO READERS

The following basic explanation of the science of climate change, extracted from my book Inhabiting Eden:
Christians, the Bible, and the Ecological Crisis, was written in 2012. Important situational changes that have taken
place in the years since are noted in red.

One of the most important things we can do is to have climate conversations, i.e., to talk with others about

climate change and what we hope to gain by stemming it. We do not need to explain the science to do so. This
excerpt is simply offered in lay terms for those interested in a bit of background.

Carbon and Energy

N2
78.084 %

We all know that different solids and fluids have differing properties. Gold, iron,
calcium, carbon, and sulfur are all solid elements, but we can see, feel, and in
some cases smell the differences among them. Similarly, though oxygen,
nitrogen, argon, and carbon dioxide are all invisible gases, they too differ in
behaviors. Most of the atmosphere is nitrogen (78 percent) and oxygen (20

percent). Argon comes next (1 percent). These three gases are simple: N3, O3,

02
20.946 %

and Ar. Sunlight passes through them as if they were not there.

But the next most prevalent gas is carbon dioxide, CO,. As a more complex 0.04338 % 'Q_'9340 %
molecule, it absorbs the sun’s infrared light, trapping heat. This reality, which \

can be demonstrated by simple experiments, is called the “greenhouse” effect,

and carbon dioxide is called a greenhouse gas. Other greenhouse gases are y \
methane (CH,4), water vapor (H,0), nitrous oxide (N,0), ozone (O3), and a variety con

of chemically complex human-made gases such as CFCs and HFCs. N 0.0407 %
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Summary for Policymakers
of IPCC Special Report on
Global Warming of 1.5°C

approved by governments .

Incheon, Republic of Korea, October 8 — Limiting global warming to 1.5°C would require rapid,
far-reaching and unprecedented changes in all aspects of society, the IPCC said in a new
assessment. With clear benefits to people and natural ecosystems, limiting global warming to 1.5°C
compared to 2°C could go hand in hand with ensuring a more sustainable and equitable society,

the Intergovernmental Panel on Climate Change (IPCC) said on Monday.
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Agenda

1. Why electrify?

./ "y ]
2. How can we prioritize?

3. How can we pay for it? \ ’ / R

4. What about church buildings?

5. Questions?



Why Electrify?
A Because our household decisions matter. ﬁ’-\ -

To cut down/out pollution from mining and

burning. /
To save money. l—E

To enjoy more comfortable homes and

commutes. \e~ ’/“E
To get t o Nrenewabl e en®srg r!ady

even net-zero carbon.

Collectively, to protect health, stimulate
jobs, and renew the economy. Nationwide,
robust electrification can create over 3
million new jobs by 2035.

Do To oo Ix



Average American’s Carbon
Footprint Your home

| __ 3o is roughly
- e a third of

_/
Other Home

- You By Energy Use, 15% yO ur
carbon
Transgg';‘t)ation, fo Ot p r' i nt

Union of Concerned Scientists
0O (] 0O




42

of the U.S.s energy-related
emissions come from our
homes and vehicles.

Source: EPA Emissions Inventory



Renewable Capacity Highlights

26 March 2025
2024 Headline Figures
2030 Target

Renewables share Variable renewable share
of total capacity of total capacity M17 TW
Base year (2022)

Renewable 46.4% 31.3% %38 A

power capacity
YoY growth of variable End of 2024, cumulative

4448 G\W YoY growth of renewable
i renewable power capacity 445 TW

power capacity

15.1%

Solar Hydro A Wi
1865GW 1283 GW oY/ 1133GW
Bioenergy Geothermal Marine

15 GW 1GW

Needed to reach target




Household ADJUST TO SEDS

Energy Use OTHER 3%
COMPUTERS 2%
Spac_e WET cn.aamgg
eating & REFRIGERATION
Cooling, ELECTRONT::
combined: 54% : 5% ®
_ ' COOKING 4% - &
Water heating: ucsn-m:g
18% SPACE

COOLING 9%




AAnything that currently runs on coal, oil, or
Nct BORUWY qd6 131 Ws YI Tt Wa
Stuff:

AHome heating system
AHome water heating

What can we AClothes drying
A Cooking

ele Ct”fy,) ATransportation

AYard and garden maintenance
A7 e qlWc! WOk qWt YOGWUIWIGIHq
heating and cooking inefficient?

ANot anymore. They are more efficient to run
now than gas. /
P 4




ANot only electrification but energy
HYUt JI 2¢qRYUB

How else AEnergy audit, Blower door test
A Sealing and insulating
can we sSave AAny more of those old lightbulbs to change?
mOney and AHow old are the other major appliances? Are
they Energy Star?
energy? AWhat about that old refrigerator in the garage?

Al 6¢caqlul YW! Yeled!l WeT ! LuT'V(B

/
7




Step 1: Get an
Energy Audit

1. Have an expert do an
energy audit with
Abl ower door o
look for leaks and
poorly insulated areas

. To find energy
audi tor é.




Ways to find an Energy
Auditor

***Building Performance Institute: https://locate.bpi.org

1.

oA W N

Home Performance with Energy Star

. RESNE(Residential Energy Services Network)

Local utility may perform audit or refer you to auditor
Call a local energy efficiency contractor

Certified Home Energy Rating (HERS) companies
https://www.hersindex.com/find -a-hers-rater

Consult Nextdoor or local community groups
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Do-It-Yourself basic energy audit

Do-It-Yourself Home
Energy Assessments

While a professional home energy assessment is the best way to determine where your home is losing energy and where you can save,
you can conduct your own simple but diligent walk-through and spot many problems in any type of house. This "do-it-yourself" home
energy assessment will not be as thorough as a professional home energy assessment, but it can help you pinpoint some of the easier
areas to address.

When walking through your home, keep a checklist of areas you have inspected and problems you found. This list will help you prioritize

your energy efficiency upgrades. Do not assume that just because your home is recently constructed—or even new—that there are no
opportunities to save energy. Energy-saving technology has evolved rapidly over the past few years, outpacing training commonly
available to many builders, including some of the most reputable.




Step 2: Seal and
Insulate

Have an expert seal and
insulate your home.
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HEATING & AIR CONDITIONING

As a Trane Comfort Specialist, our technicians have
what it takes to make sure every project achieves
exceptional results. We've been a trusted
Georgetown HVAC company for decades for one

simple reason. We bring our customers the best in

service and savings. What can we do to make your
life more comfortable today?

> Air conditioning, heat pump, and furnace

installations NDITIBNING + GEOTHE
’ > co.
> Prompt furnace, heat pump, and AC repair : o ,M;B- 1035

Oretlifty [ yperts

services ; fndoor Air

> Cost-effective seasonal HVAC maintenance f \ =
agreements SEDNTHL @ (CHHNGRTSL ® SHES & SRVKE ' \
> Ductless and geothermal HVAC products and ' _
services ) | S : . . — ‘
> Refreshingly effective indoor air quality solutions ' . - .
> Advanced HVAC controls and thermostats

- 1 p
o TR it ‘.;:»;1
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Ground -Source Heat Pumps

‘Wﬂ

b

I |

Various Installations for ground loop system
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GroundSource
Heat Pump

Trilogy® 45
Q-Mode® (QE) Serie

VARIABLE SPEED
HORIZONTAL VERTICAL AND DOWNFLOW
EARTHPURE® SYSTEMS SIZES 0930-1860




9. EFFICIEN
HOT WATEI




In-Floor Radiant Heat

Tranquility (TBW)

Woater-To-Water Series

WATER-TO-WATER SYSTEMS
SIZES 036, 060, AND 120 [8.7, 13.5 and 26.9 kW]




Two Types of AirSource Heat
Pumps

Ductless/Mini-Split Heat Pump




Consumer .
Rt sinin - Q)

Cars Home & Garden Appliances Electronics Babies Digital Security Deals More +

4 Reasons You Might Consider a
Consumer Heat Pump (Plus a Few Caveats)

R e p O rtS O n These eco-friendly, highly efficient HVAC systems could save
. you money. But what is a heat pump, exactly?
Electric

Heatpumps

By Liam McCabe

A Readthis Consumer Reports articleabout heat pump
HYt qWe UT WIn M RERIJUA! Wl D¢ qR
Reasons You Might Consider a Heat Pump (Plus a Few
9c2lJcCcaqt bh



https://www.consumerreports.org/appliances/heat-pumps/reasons-to-consider-a-heat-pump-for-your-home-a6507162057/?EXTKEY=SM72CR0D&&gclsrc=3p.ds&&msclkid=362947277c341bcca7ba20b1d8d947be&utm_source=bing&utm_medium=cpc&utm_campaign=NB_NA_Appliances_DSA_X&utm_term=%2Fappliances&utm_content=NB_NA_Appliances_Appliances&gclid=362947277c341bcca7ba20b1d8d947be&gclsrc=3p.ds

Step 4. Install Heat Pump
Hot Water Heater

W
W

w

3 to 4x more efficient than traditional

Replace when current water heater is around 10 years old
to avoid emergency replacement

Costs more upfront, but saves $100-$300 annually on
utilities

Fed credit of 30% up to $2,000 + State & Utility

Most require 240V but some 120V available




Steps 5 and beyond:
Oth_er Electrification

Projects

Induction Stove or Cooktop

Electric
LED Lig
Electric

Heat Pump Clothes Dryer
nting

_awnmower & other yard

equipment

Electric outdoor grills

Solar array



WWW.zZero-energyplans.com

107 S Main St. Coupeville, WA 98239 (360) 969-2363 My Account = Cart Checkout

-

available to mainstream builders world-wide.

=l | OurPlans  AboutUs  Knowledge Center  For Builders  For Designers ~ Windows  Contact Us

Featured Zero-Energy Plans View il Plons e




Twelve
Essential
Steps to Net
Zero Energy

1. Building orientation
2. Simple design
3. Window orientation
4. Thermal mass

5. Tight building
envelope

6. Balanced insulation

7. Balanced ventilation

8. Heating/cooling
equipment

9. Domestic hot water
10. Efficient appliances
11. Efficient lighting
12. Alternative energy






ALTERNATIVE ENERGY

26 panel, 7.8 KW system from Solar Energy Solutions + battery storage
8 more panels added in 2025

Buy your solar array from a NABCEP certified company.
(North American Board of Certified Energy Practitioners)




Until the end of 2025,
we still have help from

the Inflation Reduction
Act of 2022

Federal home tax

credits will expire Dec
31, 2025

EV tax credits expire
September 30, 2025

Lowering Costs of
Families’ Everyday
Expenses

through THE INFLATION REDUCTION ACT

Lower Costs for Make the Tax
American Families = Code Fairer

I
$800 annual savmgs | $500 in annual savings
on healfh urance | for Americans through
clean energy tax credit

== .
—— '
- 1% surcharge on . i
corporate stock
buybacks :
. ol B bll d flar
' Cats 0 ,% . '»»
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: =
! Create good-paying
a : emissio h If by ’,I‘aCkle th.e‘ jobs m.k ngc I.
= 2030a d et-zero Cllmate Crisis energy in America

by 2050

costs for seniors




ITEM

Battery Storage Installation

Geothermal Heating Installation

Electric Panel

Electric Vehicle Charger

New Electric Vehicle

e
Used Electric Vehicle

Heat Pump Air Conditioner/Heater

Heat Pump Water Heater

= @
Rooftop Solar Installatio

Weatherization

AMOUNT

30%

30%

$600

$1,000

$7,500

$4,000

$2,000

$2,000

30%

$1,200

TIMELINE

Available Now!

Available Now!

Available Now!

Available Now!

Available Now!

Available Now!

Available Now!

Available Now!

Available Now!

Available Now!

Tax Credits
IRS form 5695

Also available to
churclhes via
p? R IJHQq



IRA INCENTIVES

Federal Tax Credits are
available until Dec 31,
2025

Rebates are rolling out
state by state




