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Overview & Contacts

On behalf of Environmental Defense Fund (EDF) and through its development of a framework to quantify life cycle 
emissions of delivered natural gas, MJB&A developed the “Gas Company Climate Planning Tool,” a complementary 
Excel-based resource.  
This tool can provide analytical support to natural gas utilities and other stakeholders by evaluating:
• Company-specific life cycle GHG emissions associated with delivered gas;
• GHG emissions and delivered energy demand across business-as-usual (BAU) and user-defined scenarios; and
• Impacts and changes in emissions, social cost of carbon savings, and gas demand resulting from gas company upgrades 

and application of supply- and demand-side strategies
This tool does not perform an economic analysis and does not account for any economic or financial characteristics 
that may influence assumptions, gas demand, or the application of strategies.

This tool can be downloaded on our website at: https://www.sustainability.com/thinking/gas-company-climate-planning-
tool/. 

For questions and comments, please contact:

Brian Jones
Partner
brian.jones@erm.com
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Luke Hellgren
Senior Consultant
luke.hellgren@erm.com

https://www.sustainability.com/thinking/gas-company-climate-planning-tool/
mailto:Brian.Jones@erm.com
mailto:lhellgren@mjbradley.com
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Assumptions & Inputs User-defined Automated/active Calculated/active Summary of Results
Analysis Parameters Inactive Critical error Change rec'd Social Cost of GHG Emissions (billion 2020$) Analysis Year 2030 2030 Life Cycle Segment Emissions (million metric ton CO2e)

SCC Source ▼ Discount Rate ▼ Annual results in 2030

State New York Company Emissions NY DEC 1% Annual Billion 2020$ Cumulative MMTCO2e

Company Distribution emission factors (EF) applied to companies w/in New York* Socal Cost Sav ings (billion 2020$)

GWP Values CH4 Loss % Social cost savings of scenario (rel. to BAU)
Selected --> CO2=1, CH4=82.5, N2O=273, H2 (indirect)=33 Default EF 0.21% Annual Cumulativ e

CUSTOM SCENARIOS Create scenarios Applied EF 2030 $8.754 $43.162
Custom CH4 Loss % 0.10% Custom CH4 loss % ▼ 2030 $8.754 $43.162

Applied CH4 Loss % 0.21% User_LDC 2040 $13.714 $155.308

*CO2, CH4, and N2O emission factors 2050 $24.864 $355.002

Upstream Emissions Annual Life Cycle Emissions (million metric ton CO2e, MMTCO2e)
Production & Processing Transmission to City Gate BAU Scenario Change % Change
Basin(s) of produced NG and upstream emission factors (EF) Distance (miles) from gas production basin(s) to New York 2030 137.06 103.03 -34.03 -24.8%

Default Basin* Applied Custom Basin Gas Share Default Mileage* Applied Custom Mileage 2040 131.38 84.43 -46.96 -35.7%
Appalachia Default Appalachia 50% Appalachia to NY 420 Default 500 2050 137.75 61.88 -75.88 -55.1%

Arkoma Default Gulf Coast 50% Arkoma to NY 1,400 Default 500
Annual Impact of Strategies in 2030

Applied EF NETL+EDF Custom EF ► User_Upstream Applied EF NETL+EDF % Change (2030 v s. 2020)

*Default basins are nearby and suggestions; may not reflect actual basin(s) *Default mileage is estimated; may not reflect accurate pipeline distance Strategy MMTCO2e ∆ NG Demand ∆ Emissions ∆ Strategy Impact & Net Emissions (million metric ton CO2e)
Company Upgrades Total 0.00 0.0%

Demand- and Supply-Side Strategies Efficiency -4.21 -3.1% -3.1% MMTCO2e

Demand-Side Options Supply-Side Options Electrification -7.65 -6.8% -5.6%
Supply breakdown of delivered gas Power Adj. -14.66 -8.9% -10.7%

Gas Demand AEO 2022 Total -26.51 -18.8% -19.3%
Supply Targets (% deliv ered energy) LNG/CNG 0.01 -0.6% 0.0%

Demand Reduction v ia Energy Efficiency Fuel Type 2030 2040 2050 Hydrogen -0.17 -1.6% -0.1%
2021-2030 2031-2040 2041-2050 RNG/Biomethane 6.0% 8.0% 10.0% Biomethane -7.35 -4.9% -5.4%

Annual Reduction 0.50% 0.55% 0.60% Hydrogen 2.0% 4.0% 10.0% Total -7.52 -7.1% -5.5%
LNG/CNG (storage) 0.5% 0.5% 0.5% Total Change -34.03 -25.9% -24.8%

Demand Change v ia Electrification LNG/CNG (trucked) 0.5% 0.5% 0.5%
Sectors Included All (exc. Power) <--Res+Com+Ind+Trans Conventional Gas 91.0% 87.0% 79.0% Delivered Energy Demand (trillion Btu)

2030 2040 2050 Total 100.0% 100.0% 100.0%
% Gas Demand 10% 25% 50% TBtu

Zero-e Grid Share 84% 87% 90% Click for user RNG and hydrogen inputs ► User_Upstream

(2020 share: 52%) Note:  Zero-e share may reduce power sector gas demand
Applied Zero-e 2030:  84% 2040:  87% 2050:  90% RNG/Biomethane Feedstock

AEO 2022 Zero-e 2030:  75% 2040:  80% 2050:  80% Source 2030 2040 2050
Marginal Electricity Considerations Dairy 35% 30% 25% BAU 137.06

Landfil l 30% 35% 40% Scenario 103.03
EPA eGRID Region/Subregion WWT 35% 35% 35% Change -34.03 (-24.8%)

Primary NY eGRID Region:  NPCC

Cell Color Key
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Summary of Results
Social Cost of GHG Emissions (billion 2020$) Analysis Year 2030 2030 Life Cycle Segment Emissions (million metric ton CO2e)

SCC Source ▼ Discount Rate ▼ Annual results in 2030

NY DEC 1% Annual Billion 2020$ Cumulative MMTCO2e

Socal Cost Sav ings (billion 2020$)

Social cost savings of scenario (rel. to BAU)
Annual Cumulativ e

2030 $8.754 $43.162
2030 $8.754 $43.162
2040 $13.714 $155.308

2050 $24.864 $355.002

Annual Life Cycle Emissions (million metric ton CO2e, MMTCO2e)
BAU Scenario Change % Change

2030 137.06 103.03 -34.03 -24.8%
2040 131.38 84.43 -46.96 -35.7%
2050 137.75 61.88 -75.88 -55.1%

Annual Impact of Strategies in 2030
% Change (2030 v s. 2020)

Strategy MMTCO2e ∆ NG Demand ∆ Emissions ∆ Strategy Impact & Net Emissions (million metric ton CO2e)
Company Upgrades Total 0.00 0.0%

Efficiency -4.21 -3.1% -3.1% MMTCO2e

Electrification -7.65 -6.8% -5.6%
Power Adj. -14.66 -8.9% -10.7%

Total -26.51 -18.8% -19.3%
LNG/CNG 0.01 -0.6% 0.0%

Hydrogen -0.17 -1.6% -0.1%
Biomethane -7.35 -4.9% -5.4%

Total -7.52 -7.1% -5.5%
Total Change -34.03 -25.9% -24.8%

Delivered Energy Demand (trillion Btu)

TBtu

BAU 137.06
Scenario 103.03
Change -34.03 (-24.8%)
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Summary of ResultsAssumptions & Inputs
Assumptions & Inputs User-defined Automated/active Calculated/active

Analysis Parameters Inactive Critical error Change rec'd

State New York Company Emissions
Company Distribution emission factors (EF) applied to companies w/in New York*

GWP Values CH4 Loss %
Selected --> CO2=1, CH4=82.5, N2O=273, H2 (indirect)=33 Default EF 0.21%

CUSTOM SCENARIOS Create scenarios Applied EF

Custom CH4 Loss % 0.10% Custom CH4 loss % ▼
Applied CH4 Loss % 0.21% User_LDC

*CO2, CH4, and N2O emission factors

Cell Color KeyCell Color KeyCell Color Key

All Companies

IPCC AR6 (20-year)

Default
State Avg. (EPA Subpart W)

Export Inputs & Export Inputs & 
▼ Results ▼

Restore default upstream & 
company emission inputs

AggressiveIntermediateConservative

Reset Export Results

Analysis Parameters

Upstream Emissions
Production & Processing Transmission to City Gate
Basin(s) of produced NG and upstream emission factors (EF) Distance (miles) from gas production basin(s) to New York

Default Basin* Applied Custom Basin Gas Share Default Mileage* Applied Custom Mileage
Appalachia Default Appalachia 50% Appalachia to NY 420 Default 500

Arkoma Default Gulf Coast 50% Arkoma to NY 1,400 Default 500

Applied EF NETL+EDF Custom EF ► User_Upstream Applied EF NETL+EDF

*Default basins are nearby and suggestions; may not reflect actual basin(s)*Default basins are nearby and suggestions; may not reflect actual basin(s)*Default basins are nearby and suggestions; may not reflect actual basin(s) *Default mileage is estimated; may not reflect accurate pipeline distance*Default mileage is estimated; may not reflect accurate pipeline distance

Upstream Emissions

Demand- and Supply-Side Strategies
Demand-Side Options Supply-Side Options

Supply breakdown of delivered gas
Gas Demand AEO 2022

Supply Targets (% deliv ered energy)
Demand Reduction v ia Energy Efficiency Fuel Type 2030 2040 2050

2021-2030 2031-2040 2041-2050 RNG/Biomethane 6.0% 8.0% 10.0%
Annual Reduction 0.50% 0.55% 0.60% Hydrogen 2.0% 4.0% 10.0%

LNG/CNG (storage) 0.5% 0.5% 0.5%

Demand Change v ia Electrification LNG/CNG (trucked) 0.5% 0.5% 0.5%
Sectors Included All (exc. Power) <--Res+Com+Ind+Trans Conventional Gas 91.0% 87.0% 79.0%

2030 2040 2050 Total 100.0% 100.0% 100.0%
% Gas Demand 10% 25% 50%

Zero-e Grid Share 84% 87% 90% Click for user RNG and hydrogen inputs ► User_Upstream

(2020 share: 52%) Note:  Zero-e share may reduce power sector gas demand
Applied Zero-e 2030:  84% 2040:  87% 2050:  90% RNG/Biomethane Feedstock

AEO 2022 Zero-e 2030:  75% 2040:  80% 2050:  80% Source 2030 2040 2050
Marginal Electricity Considerations Dairy 35% 30% 25%

Landfil l 30% 35% 40%
EPA eGRID Region/Subregion WWT 35% 35% 35%

Primary NY eGRID Region:  NPCC

EPA eGRID Region

Reset Reset

Demand- and Supply-Side Strategies

Social Cost of Carbon Savings

Annual Emissions
Impact of Strategies

Impact of Strategies 
on Emissions and 

Gas Demand



Assumptions & Inputs:  Analysis Parameters
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State
• Select state in which company is located

Company
• Specify company within selected state
• Selection defines default sectoral gas delivery 

and emission data
GWP Values

• Select GWP values applied to CH4, N2O, and 
H2* emissions (default is IPCC AR6 20-year)

Default EF
• Recommended emission factor applied to selected 

company (CO2, CH4, and N2O)
Applied EF

• Select default or alternative emission factor applied to 
selected company

Custom CH4 Loss % (if applicable)
• If “Custom” emission factor selected, define methane 

loss rate (default CO2 and N2O factors applied)

Custom LDC Inputs 
(slide 9)

Foundational Assumptions

Custom Scenarios 
(slide 13)

• Exports data to user’s 
computer desktop

• Includes all active 
assumptions and 
emission/energy 
results tables located 
in “Emissions_Tables” 
and “Energy_Tables” 
tabs

Cell Color Key
• Provides 

guidance for 
how specific 
cells should be 
interpreted 
and/or 
approached

Data Export Company/LDC Emissions



Assumptions & Inputs:  Upstream Emissions
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Default Basin
• Nearby/suggested natural gas production basin(s)

Applied
• Specify whether gas originates from suggested basin(s) or user-

specified, “Custom” basin(s)
Custom Basin (if applicable)

• If “Custom” basin selected, define production basin
Gas Share

• Define share of gas originating from active basin(s) 
Applied Emission Factor

• Select source of gas production & processing emission factors 
(NETL factors or NETL factors adjusted using EDF methane studies)

Default Mileage
• Estimated pipeline mileage from gas production basin(s) to 

selected company
Applied

• Specify whether pipeline mileage is calculated (“Default”) or 
user-specified (“Custom”)

Custom Mileage
• If “Custom” mileage selected, define distance (in miles) from 

specified production basin(s) to company
Applied Emission Factor

• Same as production & processing (for consistency)

Transmission to City GateProduction & Processing

Custom EF Inputs (slide 11)

Upstream Reset
• Resets all upstream 

emission inputs to 
default assumptions



Assumptions & Inputs:  Demand-Side Strategies
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Annual Reduction
• Define year-over-year reduction in energy demand, by decade

Demand Reduction via Energy Efficiency

Reset
• Reset energy efficiency and 

electrification inputs to zero

Sectors Included
• Define sectors to which electrification can be applied

• Residential/commercial sectors only OR all end use sectors 
(excluding power sector)

% Gas Demand
• Reduction of gas demand in defined sectors via electrification

Zero-Emitting (Zero-e) Grid Share
• Zero-emitting electricity generation targets in selected states (linear growth 

to meet targets assumed in intermediate years; does not decline)
Marginal Electricity Considerations: EPA eGRID Region/Subregion

• Select EPA eGRID region/subregion to determine marginal electricity grid 
emission rate applied to electricity generation required to meet demand via 
electrification

Demand Change via Electrification

Gas Demand
• Specify basis for gas demand forecasts 

(see slide 9 for “Custom Demand”)

Notes on Electrification
• Power sector gas demand declines proportionally to zero-emitting 

generation growth
• Marginal rate declines only if defined zero-e generation exceeds 

current zero-e grid share w/in selected region (state/NERC region)
• Electrification results in intersectoral energy demand migration and 

may lead to increased power sector gas demand (see slide 12)



Assumptions & Inputs:  Supply-Side Strategies
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Fuel Types
• Define fuel type share of delivered gas

• See “Biomethane Feedstock” assumptions below
• Linear change to meet defined shares assumed in intermediate 

years

Supply Targets (% delivered energy)

Reset
• Reset energy efficiency and 

electrification inputs to zero

Biomethane Sources
• Define feedstock share

• Linear change to meet defined shares assumed in intermediate 
years

Biomethane Feedstock
Custom User Upstream Inputs (slide 12)



Forecasted Gas 
Demand (slide 10)

Custom LDC Inputs:  Methane Loss Rate

2020 CH4 Loss
• Applied methane loss rate in 2020

Applied CH4 Loss %
• Specify how CH4 loss rate changes in future (no change or 

“Custom” change)
Annual CH4 Loss % Changes (if applicable)
• If “Custom” Applied CH4 Loss % selected, specify method for future 

year loss rates
• If “Manual” selected, specify annual CH4 loss % in “Manual CH4

Loss %” cells (row 16)
• If “Calculated” selected, see below
Annual Reduction in CH4 Loss % (if applicable)
• Specify annual reduction in CH4 loss %

User-Defined Company CH4 Loss Rate Input custom CH4
loss rates in this row

Tool Dashboard User-Defined Company Input Worksheet*

*Custom inputs extend through 2050; above sheet (final year 2025) for visualization purposes only 
9

All user-defined cells are orange



Custom LDC Inputs:  Forecasted Gas Demand

User Input
• Specify how gas demand forecasts are calculated

• “CAGR” applies annual growth rate to each sector
• “Annual Demand” requires manual entry of forecasts

Gas Unit
• Define unit in which forecasts are calculated (mcf or MMBtu)

Demand Breakdown (if applicable)
• If “Annual Demand” is selected as User Input, specify if manual entry 

will be total company demand (“Total”) or broken down by sector 
(“Sector-Specific”)

Sector Demand Share
• If “Total” is selected as Demand Breakdown, select how total demand is 

distributed across sectors
• “AEO 2022” applies AEO 2022 sector-specific demand forecasts
• “2020 Deliveries” applies EIA-176 reported sector delivery 

breakdown, specific to selected company

Custom Demand

All user-defined cells are orange
Input CAGR values here

Input custom 
demand here

Tool Dashboard
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*Custom inputs extend through 2050; above sheet (final year 2025) for visualization purposes only 

User-Defined Company Input Worksheet*



Custom Upstream Segment Inputs: Natural Gas Emission Factors

• Apply user-defined emission factors (CO2, CH4, 
and/or N2O) for natural gas value chain segments 
upstream of transmission (production, gathering & 
boosting, and processing)

• Input emission factors must be in units of kilogram 
per delivered MMBtu

Custom Upstream Natural Gas Emission Factors

Tool Dashboard

User Inputs for Upstream Segments
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Return to “Tool_Dashboard”

De-activate 
custom EF inputs

All user-defined cells are orange



Custom Upstream Segment Inputs: RNG/Biomethane & Hydrogen Inputs

• Apply user-defined emission factors (CO2, CH4, 
and/or N2O) associated with the production of 
RNG/biomethane and hydrogen

• Input emission factors must be in units of 
kilogram per delivered MMBtu

Custom RNG/Bio-CH4 & Hydrogen Factors

Tool Dashboard User Inputs for Upstream Segments
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• Define the end-use sectors to which RNG/biomethane and hydrogen can be delivered

RNG/Biomethane & Hydrogen End-Use Customer Type(s)

All user-defined cells are orange

Return to “Tool_Dashboard” De-activate custom RNG/bio-CH4 & H2 inputs



Pre-Loaded Scenarios
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Conservative/Intermediate/Aggressive Scenarios
• “Pre-Loaded Scenarios” buttons in the tool dashboard apply 

streamlined scenarios with pre-loaded assumptions that 
reflect varied intensities of emission reduction strategies

• Within the pre-loaded scenarios worksheet, users can create 
these scenarios by defining demand- and supply-side 
strategies in the orange cells

User-Defined ScenariosTool Dashboard

Pre-Loaded Scenarios Worksheet



Summary of Results:  Tool Dashboard Charts
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Social Cost Savings
• Summary of annual 

and cumulative social 
cost savings of 
scenario (relative to 
BAU) 

Annual LCA Emissions
• Analysis year 

emissions of BAU 
and applied scenario

Impact of Strategies
• Emission reductions 

and effect on fossil 
gas demand, by 
strategy

Energy Demand
• Forecasted gas 

(fossil+decarbonized) 
demand of selected 
company, by sector

LCA Emissions
• GHG emissions by 

LCA segment and 
pollutant, by analysis 
year

Impact of Strategies
• Emission reductions 

associated with 
applied strategies

Analysis Year
• Define analysis year for annual 

results specific to selection

Power Sector Gas Adjustment (“Power Adj.”) Considerations
• Electrification results in intersectoral energy demand 

migration, which impacts power sector energy demand
• Power sector gas demand may increase from demand 

migration but decrease due to zero-e grid targets; net impact 
will vary

Discount Rate
• Select data source of social cost of carbon values
• Select discount rate applied to social cost of carbon values



Summary of Results:  Emissions Tables
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Social Cost of GHG Emissions
• Social cost of emissions, by 

year
• Social cost savings of applied 

scenario
Emission Reduction Strategies

• Emission reductions resulting 
from applied scenario 
strategies

Scenario Emissions
• GHG emissions, by life cycle 

segment of applied scenario
BAU Emissions (not shown in 
screenshot)

• GHG emissions, by life cycle 
segment of BAU scenario

Result Tables

Note:  Results extend through 2050; sheet above (final year 2025) for visualization purposes only 

Tool Dashboard

• Exports data to user’s 
computer desktop

• Includes all active 
assumptions and 
emission/energy results tables 
located in “Emissions_Tables” 
and “Energy_Tables” tabs

Data Export



Summary of Results:  Energy Charts
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Delivered Energy Demand
• Delivered energy, by 

end-user sector of 
applied scenario

Delivered Energy Demand, 
by Sector
• Delivered energy, by 

user-defined sector

Delivered Energy 
Demand, by Fuel Type

• Delivered energy of 
applied scenario, by 
fuel type

Delivered Energy 
Demand Reductions, by 
Strategy

• Delivered energy 
demand changes 
resulting from applied 
scenario strategies



Summary of Results:  Energy Tables
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Delivered Energy Demand 
Change Relative to 2020 
Baseline, by Strategy

• Delivered energy demand 
changes resulting from 
applied scenario strategies

Delivered Energy Demand, by 
Fuel Type

• Delivered energy of applied 
scenario, by fuel type

Scenario Delivered Energy 
Demand

• Delivered energy, by end-user 
sector of applied scenario

BAU Delivered Energy Demand
• Delivered energy, by end-user 

sector of BAU scenario

Result Tables

Note:  Results extend through 2050; sheet above (final year 2025) for visualization purposes only 

Tool Dashboard

• Exports data to user’s 
computer desktop

• Includes all active 
assumptions and 
emission/energy results tables 
located in “Emissions_Tables” 
and “Energy_Tables” tabs

Data Export




