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Presentation Outline

▪Gas Production & Consumption

▪Projected Reserves of Natural Gas in North America

▪Energy Costs

▪Efficient Energy

▪Resiliency

▪Environmentally friendly

▪Natural Gas Technologies
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Gas Production & Consumption

Production outweighs consumption in North America
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Production BCM

United States 975

Russia 791

Iran 239

China 209

Canada 191

Qatar 169

Australia 143

Norway 119

Saudi Arabia 101

Algeria 90

Consumption BCM

United States 862

Russian 565

China 365

Iran 233

Canada 133

Saudi Arabia 101

Japan 101

Germany 99

UK 79

Italy 76

https://yearbook.enerdata.net/natural-gas/world-natural-gas-production-statistics.html for year 2021

Natural Gas Worldwide

Top 10 Net Producers & Consumers

Natural Gas Producers

https://yearbook.enerdata.net/natural-gas/world-natural-gas-production-statistics.html
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Vast Interstate Pipeline Network

▪ 2.6 million miles of underground system

▪ ~2.2 million miles LDC, ~300,000 miles Transmission

CGA

AGA Playbook 4
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Natural Gas Supports ~1/3 of Primary Energy 
Consumption
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Natural Gas, 
33.4, 33%

Renewables, 
13.1, 13%Nuclear, 8, 8%

Coal, 9.9, 10%

Petroleum, 35.8, 
36%

Total Primary U.S. Energy Consumption 2022  
(Quadrillion BTUs)

https://www.eia.gov/totalenergy/data/annual/#summary , Table 1.3 

Natural Gas, 
4.3, 31%

Renewables, 
4.2, 30%

Nuclear, 0.8, 6%

Coal, 0.5, 3%

Petroleum, 4.2, 
30%

Total Primary Canadian Energy Consumption 2021  
(exajoules)

https://www.statista.com/statistics/265608/primary-energy-consumption-in-canada-by-fuel/ 

https://www.eia.gov/totalenergy/data/annual/#summary
https://www.statista.com/statistics/265608/primary-energy-consumption-in-canada-by-fuel/
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Natural Gas Consumption
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Lease & Plant Fuel
6%

Pipeline & 
Distribution Use

4%

Residential
16%

Commercial
11%

Industrial
28%Vehicle Fuel

0.18%

Electric Power
35%

U.S. Natural Gas Consumption (MCF)

Industrial
37.6%

Residential
21.9%

Commercial
15.5%

Power 
Generation

19.2%

Other
5.9%

Gas Consumption in Canada

http://www.eia.gov/dnav/ng/ng_cons_sum_dcu_nus_a.htm
Statistics Canada
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More than 6 in 10 North American Homes Use Natural Gas

7

▪Natural Gas serves: 

▪U.S. Homes
▪ 75.3 Million of 123.5 U.S. Homes use natural gas (~61%)

▪Canadian Homes
▪ Natural gas is used by approximately ⅔ of Canadians in over 7.4 million customer 

locations across the country

https://www.cga.ca/natural-gas-statistics/natural-gas-facts/

U.S. RECS data
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Gas Consumption Remains Consistent for the Residential, 
Commercial & Industrial Markets
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Residential Consumption  Commercial Consumption Industrial Consumption Natural Gas Vehicle Fuel Consumption Electric Power Consumption

https://www.eia.gov/dnav/ng/ng_cons_sum_dcu_nus_a.htm 

Most of growth has been for 
electric generation

https://www.eia.gov/dnav/ng/ng_cons_sum_dcu_nus_a.htm
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Natural Gas Reserves

> 100 Years of Reserves in the U.S. and > 200 years in Canada
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More than 100 Years of Natural Gas Supply in U.S.

10

2023 AGA Playbook, https://playbook.aga.org/natural-gas-data 

https://playbook.aga.org/natural-gas-data
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Canada has Over 224 years of Gas Supply

CGA Playbook, 2022
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Energy Costs

Natural Gas is Economical
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Future Residential Energy Pricing
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Projected Residential Energy Prices from EIA's Annual Energy Outlook ($/MMBTU) 

Residential Heating Oil Residential Propane Residential Natural Gas Residential Electric

Natural Gas is projected to continue to be the lowest energy cost for 
homes on a BTU for BTU basis well into the future.

EIA AEO
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Current Average Retail Energy Prices ($/MMBTU)

Source: EIA AEO 2022, projected 2023 retail pricing, https://www.eia.gov/outlooks/aeo/
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Residential Commercial

$11.53 
$8.50 

$38.43 

$32.24 

Projected Average Retail Price of Gas & Electric 

Natural Gas Electric

Electric Retail Rates are more than 3X the cost of delivered natural gas 
for residential & commercial customers.
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Current Average Retail Energy Prices ($/MMBTU)

EIA AEO 2022, projected 2023 retail pricing, https://www.eia.gov/outlooks/aeo/
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Residential Natural Gas Residential Electric Commercial Electric

Commercial Natural Gas Industrial Electric Industrial Natural Gas

$38.43

$11.53

$32.24

$8.50

$20.81

$4.54 Industrial Natural Gas = $5.88

Commercial Natural Gas = $10.45

Residential Natural Gas = $13.49

Residential Electric = $40.74

Industrial Electric = $21.34

Commercial Electric= $31.78

Natural Gas is projected to continue to be the lowest energy cost on a 
BTU for BTU basis for all markets well into the future.

15
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Gas Saves U.S. Homes and Businesses

AGA Playbook, 2023

16
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Gas Saves Canadian Home Owners Money

CGA Playbook, 2019

17
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Energy Efficiency

Natural Gas is more efficient on a source basis
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Typical Efficiencies

▪Efficiency Definition
▪ The related energy output or effect as a result of energy input 

▪Heating
▪ With Natural Gas, Oil or Propane the standard efficiency today is around 80-82%

▪ Higher efficiency models are also available > 90 %

▪ Gas Heat Pumps are approx. 140% efficient

▪Electric Resistance Heating or Gas Infra Red
▪ There is no energy lost in the form of waste heat and is typically 99% efficient, but this 

efficiency is offset by energy cost

▪Electric Heat pumps work differently and have efficiencies well over 100%.  Electric heat 
pumps are typically rated in Heating Seasonal Performance Factors (HSPF)

19



© Energy Solutions Center Inc. – All Rights Reserved

Natural Gas is More Efficient on a Source versus Site Basis

20

Overall electrical 
efficiency has 

increased over 
past several 

years as 
combined cycle 

gas plants 
replace old coal 

plants.

Reduce Generation Losses and T&D Line Losses with CHP
2023 AGA Policy Handbook
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Per Household Gas Use Decreasing While
More Customers are Added to the System

AGA Data
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Millions of 
Homes Tcf/Year

Homes and Home Appliances are becoming more efficient which can be 
seen above as an energy efficiency success story.

21
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Resiliency

Natural Gas is less prone to disruptions of service
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The Electric Grid is Stressed with Congestion
and Constraints Leading to More Outages

OE-417 Electric Emergency and Disturbance Reports

0

50

100

150

200

250

300

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

# 
o

f 
D

is
tu

rb
an

ce
s 

p
er

 Y
ea

r
Reported U.S. Electric Emergency and Disturbances

Fuel Supply Load shedding System Operations Severe Weather Vandalism Other

23



© Energy Solutions Center Inc. – All Rights Reserved

9,000 MW > 7,000 MW < 8,000 MW

Generation: 
(Growing)

Transmission
& Distribution:

(?????)

Load: 
(Growing)

Why the Decline in Electric Grid Reliability?

An aged electric transmission and distribution system cannot handle today’s 
demand for power even if we can generate more power than needed by 

consumers.  T&D Congestion and Constraints continue to increase.  Natural 
Gas use reduces demand for electric helping to stabilize the grid.

24
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Natural Gas is More Reliable

http://www.gastechnology.org/Solutions/Documents/Assessment-of-Natural-Gas-
Electric-Distribution-Service-Reliability-TopicalReport-Jul2018.pdf

Customers that require uninterrupted power want more 9’s 
when it comes power reliability.  A rating of 99.9999% 
reliable is better than just 99% reliable.  This study concludes 
that natural gas is far more reliable than electric.

Data from GTI Topical Report: Assessment of Natural Gas & Electric 
Distribution Service Reliability–7/19/18.

25

http://www.gastechnology.org/Solutions/Documents/Assessment-of-Natural-Gas-Electric-Distribution-Service-Reliability-TopicalReport-Jul2018.pdf
http://www.gastechnology.org/Solutions/Documents/Assessment-of-Natural-Gas-Electric-Distribution-Service-Reliability-TopicalReport-Jul2018.pdf
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Environmentally Friendly

On a source basis, Natural Gas typically has the lowest carbon 

footprint compared to other forms of energy
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Natural Gas Can be Used to Reduce CO2  

eia.gov/tools/faqs/faq.php?id=73&t=11
27
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Source: https://www.eia.gov/tools/faqs/faq.php?id=75&t=11 

Sources Residential Commercial Industrial
Transportat

ion
Electric 
Power

Source 
Total

Coal -2011 1 5 151 0 1,718 1,874

Coal - 2017 0 2 109 0 1,207 1,318

Coal - 2021 0 1 91 0 908 1,001

Natural Gas - 2011 256 171 419 39 411 1,296

Natural Gas - 2017 243 174 509 40 506 1,472

Natural Gas - 2021 255 179 530 58 615 1,637

Petroleum - 2011 78 49 345 1,802 25 2,299

Petroleum - 2017 60 59 342 1,858 19 2,338

Petroleum - 2021 63 61 340 1743 17 2,224

Electricity - 2011 827 767 567 4 2,165

Electricity - 2017 653 639 448 4 1,744

Electricity - 2021 604 542 403 3 1,552

Natural Gas has Contributed to a Drop CO2  Emissions 
(Million Metric Tons)

Down

Up

Down

Natural Gas and Renewables have replaced coal power, helping to reduce CO2 from electric generation.  Overall source 
emissions have dropped by 16% in the last decade.

28

https://www.eia.gov/tools/faqs/faq.php?id=75&t=11
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GHG Emissions

3. U.S. EIA, Use of Energy Explained, 2021

29
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Natural Gas has Lowest Carbon Footprint of any Fossil Fuel

2. U.S. EPA, Sources of Greenhouse Gas Emissions, 2022

Electric eGRID 2023: U.S. Total output = 852,300 LB/MWh.
852,300 LB/MWh / 3,412 MMBTU/MWh = 249.8 LB/MMBTU 

30
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Natural Gas Lowers Carbon Emissions in Many Ways

4 aga.org/news/news-releases/gas-utilities-support-methane-reduction-innovations/ 5 https://gasfoundation.org/wp-
content/uploads/2019/12/AGA_3894-RNG-2-Pager_V-11.pdf

31
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Renewable Natural Gas & Hydrogen Help Reduce Emissions

7 gasfoundation.org/wp-content/uploads/2019/12/AGA_3894-RNG-2-Pager_V-11.pdf

More and more waste streams are being identified to produce RNG.   New methods to extract H2 from 
Natural Gas are cleaner and produce Blue or Turquoise Hydrogen.

32
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Renewable Natural Gas Could Replace a Significant Portion of 
Conventional Gas, Reducing the Overall Gas System Carbon Footprint

3. American Gas Foundation, Renewable Sources of Natural Gas: Supply and Emissions Reduction Assessment, 2019

33
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Up to 30% Hydrogen can be Blended into the Gas System

1. Florence School of Regulation, Hydrogen in the Energy Transition, 2020
2. U.S. DOE, HyBlend: Opportunities for Hydrogen Blending in Natural Gas Pipelines, 2021 34
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Carbon Offsets & Carbon Capture Reduce our Carbon Footprint 

2. https://www.epa.gov/sites/default/files/2018-03/documents/gpp_guide_recs_offsets.pdf

35
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Benefits of Natural Gas Technologies

Natural gas appliances are preferred by consumers for their 

comfort, convenience, lifestyle, environmental and cost savings
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Lots of Natural Gas Water Heating Options to Choose From

Booster Water 
Heater

Atmospheric 
Storage

Solar/Gas 
Hybrid

High 
Efficiency
Storage

Direct
Contact

Tankless

Boiler

Fire-Tube 
Condensing

37
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Almost ½ of Homes Use Gas as Their Primary Energy 
to Make Hot Water

Natural gas
48%

Electricity
46%

Propane
4%

Fuel oil/kerosene
2%

Some other fuel
0.003

% of Homes

Residential Energy Consumption Survey (RECS) 38
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Residential Gas Water Heaters have a Low Life Cycle Cost

Life Cycle Cost
Electric 

Tank 
Gas  Tank 

(Power Vent)
Gas Tankless 
(Standard)

Gas Tankless 
(Condensing)

Installed Cost – Year 1 $ 750 $ 1,200 $ 1,800 $ 2,500

Tank Replacement – After Yr 12 $ 750 $ 1,200 $ 0 $ 0

Operating Costs – Year 1 $ 574 $ 238 $ 195 $ 166

12 Year Life Cycle Cost $ 8,030 $ 4,056 $ 4,140 $ 4,492

24 Year Life Cycle Cost $ 16,983 $ 8,112 $ 6,480 $ 6,484

Assumes that electric prices increase at 1% per year and that gas prices hold stable for the foreseeable future.

39
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Tank Water Heater Comparison from the Label

Lowes.com, AO Smith Signature 300 Series 40-Gallon Gas & Electric Tank Water Heaters

Gas Electric

▪ Gas Benefits:
▪ Save Money: $210/Year to 

operate on gas versus $489 for 
Electric

▪ Higher First Hour Rating with 68 
gallons of hot water compared 
to 63 gallons with electric.

▪ Much faster recovery time from 
cold shower to recharged.  From 
specifications for each water 
heater, the gas model recovers 
at a rate of 42 GPH at 90 Deg F 
versus just 25 GPH for the 
electric model.

40
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Improvements & Intelligence for Tank Water Heaters Add 
Convenience and Save Energy

Microprocessor controls

Tank maintains consistent temperatures

Integrated mixing devices

Allows for storage of hotter water – increasing amount of usable hot water available

Set back controllers

Similar to programmable thermostat

Leak detection devices

Shuts off water if tank leak is detected

Atmospheric flue dampers

Reduces standby losses

Drain water heat recovery 41
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Residential Gas Water Heating Has Lowest Carbon Emissions

Water Heating Carbon Footprint for family of 3
Water Heater Type CO2 #/Year

Electric Tank, .90 EF 4,128

Gas Tank,  .62 EF 2,641

Gas Tankless,  .82 EF 2,047

https://esc.energydepot.com/user-information/home 42
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Homeowners Prefer Gas Water Heating

▪National Survey of New Home 

Buyers

▪Customers prefer gas water 

heating:

▪ 68% of homebuyers prefer gas water 
heaters

▪ Only 25% want electric

“Customer Preference Study” conducted by Woodland, O’Brien & Scott 43
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Benefits of Natural Gas Water Heating

▪ Uses less energy – costing about ½ as much to operate versus electric

▪ Recovery time is much faster

▪ First hour rating for tank models is higher with gas

▪ Style and sizes to fit most installations

▪ Tankless – Never run out of hot water

▪ High efficiency options available

▪ Long life – 20 years or more with tankless

44
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Many Natural Gas Space Heat Options

Rooftop Systems

Make Up Air Systems

Unit Heaters

Thru the Wall 
Furnaces

Heat Pumps

Boilers

Combine w/ Hydronic 
Floor Heating

Infrared

Combo System
Space and Water Heat

Warm Air Furnace

Wall Hung Boiler

PTAC

Wall Furnace
Floor Furnace

Gas Baseboard

45
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https://www.eia.gov/totalenergy/data/annual/#summary , Table 1.3 & 2.1f(2.6) 

On Average, ~½ of North American Homes Heat
with Natural Gas

Source: 2020 Residential Energy Consumption Survey, Table Hc6.1
https://www.eia.gov/consumption/residential/data/2020/hc/pdf/HC%206.1.pdf 

Natural Gas
45%

Electric
40%

Oil/Kero
4%

Propane
4%

Wood
2%

No Heat
5%

U.S. Residential Main Heating Fuel

Natural Gas Electric Oil/Kero Propane Wood No Heat

Natural Gas, 
55%

Electric, 
27%

Heating Oil, 
5%

Wood, 11% Other, 2%

Space Heating Energy Use in Canada

Natural Gas Electric Heating Oil Wood Other

Source: Natural Resources Canada – Energy Fact Book 2022-2023
https://publications.gc.ca/collections/collection_2022/rncan-nrcan/M136-1-2022-eng.pdf 

https://www.eia.gov/totalenergy/data/annual/#summary
https://www.eia.gov/consumption/residential/data/2020/hc/pdf/HC%206.1.pdf
https://publications.gc.ca/collections/collection_2022/rncan-nrcan/M136-1-2022-eng.pdf
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Commercial Market Gas Consumption

Space Heating
67%

Water Heating
18%

Cooking
12%

Other
3%

Natural Gas Consumption for 
Total Commercial Market

Source: CBECS 2012 released 3/18/16, EIA CBECS

The commercial sector typically uses 

natural gas as its energy source for 

space heating and hot water heating. 

Commercial buildings seeking energy 

savings and reductions in electric 

demand have also been using natural 

gas air conditioning systems for many 

years. 

EIA, CBECS 47
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Save CO2 and $$$ with Gas Heat

▪Average U.S. 2,000 Sq Ft home 

▪EIA average retail energy prices of $9.30/MMBTU and $.13/KWH

Natural Gas Electric

80% 
Furnace

92% Furnace
8.7 HSPF Heat 

Pump
10 HSPF heat 

Pump
Electric Strip 

heat

#’s of CO2/Year
(All Generation Sources)

7,260 6,313 15,589 14,106 24,672

#’s of CO2/Year
(Fossil Mix)

7,260 6,313 22,075 19,976 34,938

Energy Cost ($/Year) $577 $543 $973 $816 $1,781

https://esc.energydepot.com/user-information/home
48
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Natural Gas Space Heat Benefits

▪ Save Money over Electric, Oil, Propane Heat

▪ Faster Warm Up compared to Electric Heat

▪ Cleaner – Reduced Emissions

▪ Furnace feels warm and comfortable opposed to cold and drafty

▪ No Prepayment or waiting for Oil/Propane Deliveries with Gas Heat

49
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Gas Heat Pumps (GHP) Provide High Efficiency Heat

Absorption Heat Pump

Heat Pump 
Water Heater

Thermal Compression Heat Pump

Engine Driven Heat Pump

50
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Break the >100% Thermal Efficiency Barrier with a GHP

10%
Heat flue loss

~ 140%
Heat 

Energy available

100%
Inlet primary Energy for the combustion

50%
Energy from

natural source
(ground, water, air)

52
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GHP Life Cycle Costs are Lower than Conventional Systems

https://gasairconditioning.com/general-resources/tools/ 

Assumptions: 20-ton system 
amortized over 20 years at 5% 
interest with $.17/kWh, 
$10/kW, and $.65/Therm 
energy rates, with 2% energy & 
maintenance inflation rates.

Note that life cycle costs will 
vary based on energy rates in 
your region. 

Note:  GHPs can cost 3X that 
of conventional HVAC systems, 
but generally have overall 
lower life cycle costs than 
conventional systems.

53

https://gasairconditioning.com/general-resources/tools/
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Lifetime Emissions for Gas and Electric Heat Pumps
at Commercial Buildings
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Average CO2 Emissions Reduction vs. Typical HVAC System

Heating Cooling

Source: https://consortia.myescenter.com/GHP/ESC_GHP_Operating_Costs-Emissions-Study-ICF-August2021-Full.pdf 

Baseline is RTU 
with gas heat & 
electric cooling.

54

https://consortia.myescenter.com/GHP/ESC_GHP_Operating_Costs-Emissions-Study-ICF-August2021-Full.pdf
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Gas Heat Pump Benefits

▪Save Money 

▪~140% efficient heating

▪Gas cooling

▪ Lowest Life Cycle Costs

▪Reduced CO2 compared to conventional systems

▪Work well in cold climates

▪Can obtain much higher efficiencies if simultaneous heating and 

cooling are needed

55
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Natural Gas Cooling Options

Absorption 
Chillers

Heat 
Pumps

Engine Driven 
Chillers

Steam Turbine 
Driven Chiller

56
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Plenty of Opportunities for Gas Cooling
in the Commercial Market

Source:  EIA CBECS Table 5

Space Heating
25%

Cooling
9%

Ventilation
10%

Water Heating
7%

Lighting
10%

Cooking
7%

Refrigeration
10%

Office Equipment…

Computing
6%

Other
13%

Commercial BuildingsTotal Major Fuel Consumption (trillion Btu)

Cooling accounts for 656 Trillion BTU’s of energy per year consumed by commercial buildings.

Electricity
95%

Natural Gas
5%

Cooling Energy Use in 
Commercial Buildings

57
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Natural Gas Cooling Benefits

▪ Saves Money

▪ Reduces Electric KW and Demand Charges During Hot Summer Months

▪ Reduces Emissions

▪ Lower Cost – Life Cycle Cost Analysis

▪ Can Reduce Back-Up Generator Size

▪ Can be coupled to CHP systems

58
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Improve Source Efficiency with Combined Heat & Power

Power Generation Equipment Options

Reciprocating Engines
( 5 KW  - 8 MW) Micro – Turbines

( 65 – 250 KW )

Fuel Cells
( 10 – 200 KW )

Turbines
( 1,000 KW – 40 MW )

59
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CHP is more Efficient Than Grid Power & Gas Heat

Fuel
Furnace/Boiler

80% Efficient

Conventional 

Heating & Electric

Fuel

105

units

100

units

56

units

Power Plant

38% Efficient

CHP

85% 

Efficiency
Fuel

Heat

Electricity

45

units

40

units

CHP

System

System Efficiency 

~85%

System Efficiency 

~53%

Compared to purchasing electric from the grid and producing heat with a furnace or boiler 
for the home or business, CHP is much more efficient.

60
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Life Cycle Cost Tool: Assumptions & Simple Payback

https://understandingchp.com/resources/payback-tool/ 61

https://understandingchp.com/resources/payback-tool/


© Energy Solutions Center Inc. – All Rights Reserved

Gas CHP Systems Have Lowest Life Cycle Costs

 $-  $5,000,000  $10,000,000  $15,000,000  $20,000,000  $25,000,000  $30,000,000

Grid Power

Reciprocating Engine

Micro Turbine

Gas Turbine

Fuel Cell

CHP 20 Yr Life Cycle Cost Analysis

Capital Cost Maintenance Cost Energy Cost

https://understandingchp.com/resources/payback-tool/ 

62
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CHP Carbon Emission Reductions (Thousand Tons) Over System 
Life, Compared to Average U.S. Marginal Grid Emissions 

Combined Heat and Power Potential for Carbon Emission Reductions, ICF, July 2020

Small CHP System Large CHP System

15 Year periods above include greener grid each time frame.
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CHP and Gas Power Gen have lowest Life Cycle Cost of
any Electric Storage System

www.understandingchp.com 
Energy Storage Comparison Analysis with Gas-Fueled Technologies, ICF, September 2020

64
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Combined Heat & Power Benefits 

▪ More Efficient Use of Energy

▪ Reduced Emissions

▪ Reduced Energy Costs – Lowest Life Cycle Costs

▪ Improved reliability and resiliency

▪ Not Reliant on Electric Power Grid

www.understandingchp.com 
65
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Gas Humidifiers are designed to handle scale build 
up with daily cleaning and purge cycles

Natural Gas Humidifiers

▪Natural Gas Humidification

▪Natural gas humidifiers add moisture to dry air 

▪Natural gas burners boil water to steam and deliver humidity via air handler or 
blower

▪Minimizes steam pressure

▪Eliminates boiler chemicals

▪Can be used in conjunction 
with existing boiler

66
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Gas Humidification Helps Reduce the Spread of Viruses, etc.

67Taylor Chart 2019, Condair Presentation, Feb 2021 TMAF
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NGVs Produce Much Fewer Emissions

Heavy Trucks

Light Duty
Personal
Vehicles

Garbage
Trucks

Taxi & Delivery

Transit Buses
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Natural Gas Vehicles
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Summary: Benefits of Gas 

▪ North American production outweighs consumption

▪ > 100 Years of Reserves in the U.S. and > 200 years in Canada

▪ Gas is less expensive than alternatives

▪ On a source basis, natural gas is more efficient than electricity

▪ Natural Gas is less prone to disruptions of service, and therefore,
 more resilient

▪ Gas is environmentally friendly

▪ Energy efficient natural gas technologies save money and emissions
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Thank you

400 North Capitol Street, 4th Floor

Washington, DC 20001

escenter.org

https://www.energysolutionscenter.org/
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