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NOTIFICATION OF RECORDING 
This meeting will be recorded. MAPC may choose to retain and distribute the 
video, still images, audio, and/or the chat transcript. By continuing with this 
virtual meeting, you are consenting to participate in a recorded event. The 
recordings and chat transcript will be considered a public record. If you do 
not feel comfortable being recorded, please turn off your camera and/or 
mute your microphone, or leave the meeting.

2



MESM ACADEMY:
 

GHG Inventories & Net Zero Planning 

July 7, 2026
10:00-11:15AM

3



Today’s Lesson 
Lesson Questions

• What are the primary sources of greenhouse gas emissions in my 
community(ies)? How can I design and implement a net zero action plan 
for my municipality?

Lesson Objectives 
• Differentiate between scope 1, 2, and 3 emissions.
• Learn how to develop and use GHG inventories.
• Describe the net zero planning process.
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• How familiar are you with GHG inventories? 
• I am not familiar with GHG inventories
• I am somewhat familiar with GHG inventories
• I am familiar with GHG inventories but haven’t conducted one
• I have conducted a GHG inventory

• Has your community conducted a GHG inventory? 
• Has your community completed a net zero/climate action plan before? 

Introductory Polls

5



6

Meet the Instructor

Julia Nassar

Senior Climate & Energy 

Planner

MAPC

Jeremy Koo

Assistant Director of 

Clean Energy Dept

MAPC
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Agenda

Time Duration Topic

10:00am 5 mins Welcome & Lesson Overview 

10:05am 20 mins GHG Presentation

10:25am 15 mins Q&A

10:40am 20 mins NZAP Presentation

11:00am 10 mins Q&A

11:10am 5 mins Next Steps



Greenhouse Gas Inventories 101



What is a GHG inventory?

• A measurement of greenhouse gas (GHG) 
emissions related to activities within a 
geographic boundary

• Emissions from production and consumption* 
activities within boundary

• Emissions from outside of boundary that result 
from activities within boundary

(National)

Source: EPA

*GHG inventories typically do not include emissions association with consumption of goods 

and services produced outside of the geographic boundary. Consumption-based GHG 

inventory methodologies exist but are not widely used.



Why complete a GHG inventory?

• Fundamental step to establish baseline 
and measure progress over time towards 
reducing GHG emissions

• Inform climate action planning 

• Motivate community action and establish 
accountability

• Understand what sources of GHG 
emissions are within a municipality’s 
ability to control

Source: ICLEI



Standardization: comparing apples to apples

• Global Protocol for Community-Scale 
Greenhouse Gas Inventories (GPC)

• BASIC and BASIC+ frameworks for 
municipality-induced emissions

• Slight variations with state and federal 
GHG Inventory methodology 

• Does not account for variations in source 

data!

https://ghgprotocol.org/ghg-protocol-cities



Scopes of GHG Emissions

Source: Global Protocol for Community Scale 

Greenhouse Gas Inventories

• Scope 1: Emissions within 
municipal boundaries

• Scope 2: Emissions from 
grid-supplied energy used 
within municipality

• Scope 3: Emissions outside 
municipal boundary due to 

activities within 
municipality



Scope what?

Emissions from electricity supplied by a municipal 

aggregation program

Emissions from electricity lost from during 

transmission and distribution to the municipality

Scope 2

Scope 3

Emissions from municipal diesel vehicles traveling 

around the community 
Scope 1

Emissions from municipal electric vehicles traveling 

around the community 
Scope 2



MAPC GHG Inventory Tool

https://www.mapc.org/wp-

content/uploads/2025/04/V2_GHG-

Inventory-Guide_2022updates-5.pdf 

https://www.mapc.org/wp-

content/uploads/2025/04/V6.0-

MAPC_Emissions_Inventory_Tool_022825.xlsx

Webinar: 

https://www.youtube.com/watch?v=m0X2AmhG36E

Webinar Slides:

https://www.mapc.org/wp-

content/uploads/2020/06/Final_MAPC-GHG-

Inventory-Virtual-Training-Slides_06-25-20.pdf 
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What is measured by the MAPC GHG Inventory 
tool?

Municipal emissions can be 

estimated as a proportion of 

commercial energy usage 

based on MEI inputs



Limitations of the MAPC GHG Inventory Tool
• Focuses on easily-accessible public data sources where possible while 

excluding more exhaustive data collection

• Meets BASIC level reporting for GPC framework but not BASIC+

• Excludes:
• stationary energy from agriculture, forestry, and fishing

• passenger rail/freight, waterborne, and aviation operations within boundary

• off-road vehicles

• industrial waste

• Manual input option for non-MBTA regional transit agencies and private 
waste haulers serving commercial facilities

• Not an annual tool: options for 2017 and 2022 (so far)



GHG inventories tell you…

• Where emissions are 
coming from

• Changes in emissions from 
year-to-year

• Whether emissions are 
being reduced

– How to reduce emissions 
from sectors/activities

– Why emissions changed 
from year-to-year

– Whether your municipal 
actions are having a direct 
impact

GHG inventories *don’t* tell you…



Using GHG inventories to tell a narrative

• The data only tells part of the story

• Connect the data to the community’s experience

• Need to show and tell the impact of local initiatives

• Certain community members/stakeholders/elected officials may strongly 
support a particular local effort: how do you demonstrate that impact?



Example: Natick
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attribute to Town actions?



Example: Natick

• Overall MA grid electricity 
emissions came down

• Natick expanded 
community aggregation 
with higher default Class I 
RECs

• Residential usage 
increased

Sector Subsector Source

2017 

Emissions 

(MT CO2e)

2022 

Emissions 

(MT CO2e)

% Change

Stationary 

Energy

Residential 

Buildings

Electricity 24,321 20,783 -15%

Fuel Oil 28,179 24,377 -13%

Natural Gas 37,464 36,208 -3%

T&D Losses 11,402 10,662 -6%

Commercial & 

Institutional 

Buildings & 

Manufacturing 

Industries

Electricity 38,708 29,907 -23%

Fuel Oil 8,158 2,487 -70%

Natural Gas 32,202 31,441 -2%

T&D Losses 10,715 9,930 -7%

Off-Road 10,058 6,731 -33%

Construction Off-Road 10,712 537 -95%

Note: Simplified for presentation readability



Example: Natick

• GHG inventories are not 
weather-adjusted: by heating 
degree days, 2022 was 3% 
warmer than 2017

• Residential probably reflects 
some fuel switching and energy 
efficiency
• Limitations with primary heating 

fuel data collection by Census

• Commercial likely reflects 
methodology and data sources
• E.g. CBECS used in 2017 tool is 

from 2012 vs. 2018 in 2022 tool, 
potentially reflecting older oil-to-
gas conversions

Sector Subsector Source

2017 

Emissions 

(MT CO2e)

2022 

Emissions 

(MT CO2e)

% Change

Stationary 

Energy

Residential 

Buildings

Electricity 24,321 20,783 -15%

Fuel Oil 28,179 24,377 -13%

Natural Gas 37,464 36,208 -3%

T&D Losses 11,402 10,662 -6%

Commercial & 

Institutional 

Buildings & 

Manufacturing 

Industries

Electricity 38,708 29,907 -23%

Fuel Oil 8,158 2,487 -70%

Natural Gas 32,202 31,441 -2%

T&D Losses 10,715 9,930 -7%

Off-Road 10,058 6,731 -33%

Construction Off-Road 10,712 537 -95%

Note: Simplified for presentation readability



Example: Natick

• Look at gas data in comparison 
with oil 

• 3% warmer winter, some energy 
efficiency gains, but # of housing 
units increased by 9%

• Offroad construction based on % 
share of square footage of 
statewide new construction off-
road emissions (aka significantly 
fewer projects in Natick in 2022 
vs. 2017)

Sector Subsector Source

2017 

Emissions 

(MT CO2e)

2022 

Emissions 

(MT CO2e)

% Change

Stationary 

Energy

Residential 

Buildings

Electricity 24,321 20,783 -15%

Fuel Oil 28,179 24,377 -13%

Natural Gas 37,464 36,208 -3%

T&D Losses 11,402 10,662 -6%

Commercial & 

Institutional 

Buildings & 

Manufacturing 

Industries

Electricity 38,708 29,907 -23%

Fuel Oil 8,158 2,487 -70%

Natural Gas 32,202 31,441 -2%

T&D Losses 10,715 9,930 -7%

Off-Road 10,058 6,731 -33%

Construction Off-Road 10,712 537 -95%

Note: Simplified for presentation readability



Example: Natick

• 5,000 more gasoline vehicles 
from 2014-2022

• # of diesel vehicles more than 
double from 2014-2022

• Daily passenger VMT dropped 
by 20+%, drops in commuter 
rail usage (post-COVID 
commuting patterns?)

• Potentially some changes in MA 
Vehicle Census methodology

Sector Subsector Source

2017 

Emissions 

(MT CO2e)

2022 

Emissions 

(MT CO2e)

% Change

Transportation

On-Road

CNG 0 3

Diesel 2,921 4,570 +56%

Electricity 6 256 ++

Gasoline 106,889 99,726 -7%

Rail (MBTA)
Diesel 3,394 1,461 -57%

Electricity 0 0

Waste

Incineration Incineration 158 202 28%

Wastewater 

Treatment
Effluent 1,009 1,114 10%

Note: Simplified for presentation readability



So what can we say about Natick’s 
reduction in GHG emissions? (illustrative)

• Municipal aggregation program having a significant impact on electricity 
emissions.

• Even though # of housing units increased by 9%, fossil fuel usage in buildings 
is declining (and electricity usage increased by 5%), reflecting improving 
building energy efficiency and some electrification.

• Transportation emissions have declined despite daily vehicle miles traveled 
increasing by 5%.
• The share of electric and hybrid passenger vehicles in Natick increased from <3% to 

over 7%.

• Commuting patterns seem to still be affected by COVID; commuter rail usage is still 
lower than pre-COVID



Questions?

For additional questions on using the GHG inventory tool in your 
community, email cleanenergy@mapc.org 
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Net Zero Action Planning 101



Net Zero Planning

Net Zero Planning means 
the development of 
community-wide multi-

sectoral goals, strategies, 
and processes to enable a 
municipality to achieve net 

zero carbon emissions.



Who is involved?

Key Players

Project Manager
City of Malden Office of Strategic Planning & 
Community Development

MAPC Technical Consultants 

Resident Steering 
Committee

7 Malden residents leading on community 
engagement

Municipal 
Sustainability 
Working Group

Municipal staff: Public Facilities, Communications, 
City Engineer, Tree Warden, Building Commissioner, 
Emergency Mgmt. 



Goal Setting
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Understanding Local Context – GHG Inventory



Understanding Local Context – Audit



Dec
‘22​

Jan​
‘23​

Feb​
‘23​

Mar​
‘23​

Apr​
‘23​

May​
‘23​

Jun​
‘23​

Jul​
‘23​

Aug​
‘23​

Sep​
‘23​

Oct​
‘23​

Nov​
‘23​

Dec​
‘23​

Jan​
‘24​

Feb​
‘24

Mar​
‘24​

Apr​
‘24​

May 
'24

Jun 
'24

CAP Timeline
C

o
m

m
u

n
it

y 
En

ga
ge

m
en

t
P

ro
je

ct
 P

h
as

e

Project 
Initiation

GHG Inventory & 
Climate Audit

Strategy Development

Strategy Prioritization & 
Implementation Planning

Drafting CAP

Public 
Comment

Finalize & 
Launch 

CAP

Recruit Steering 
Committee

Workshop 

1

Focus Groups & Survey

Workshop 

2

Public 
Meeting 

1

Public
Meeting 2 

Workshop 
3

CAP Strategies Survey



Planning Process

How were the CAP strategies identified?

Studies & Assessments

Community -
wide GHG 
Inventory

Climate 
Audit of 
Policies, 

Plans, and 
Programs

Net Zero 
Playbook / 

MAPC 
Expertise

Community Engagement

Surveys

Focus 
Groups w/ 

Non-English 
Speakers

Focus Group 
w/ Local 
Service 

Providers

Public 
Meetings & 
Workshops

Steering 
Committee

Municipal 
Engagement

Co-Wrote 
Strategies w/ 

Implementation 
Leads

Community-wide Emissions
 (MT CO2e)

Stationary 
Energy (64%)

Transportation
(34%)

Waste (2%)
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• GHG reduction potential 

• Cost to implement

• Level of effort to implement

• Centers equity and environmental 
justice

• Has co-benefits
• Produces local energy
• Improves air quality
• Supports "green" workforce 

developments
• Improves local resilience
• Improves public health
• Protect or enhance biodiversity
• Preserves green and open spaces
• Scalable or transferable to other 

neighborhoods

Sample Prioritization Criteria



Implementation Plans (or “Blueprints”)
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Community Engagement Activities

Open House
Public 

Meeting

Community 
Workshop / 

Charette
Pop-up

Focus GroupPanel

Dot voting 
(stickers, 
jars, etc.)

Engagement 
Roadshow

Storytelling Photo booth

Artist 
activation

Survey

Engagement Methods Creative Activities

Discussion 
Board

Purpose of 
Engagement 
(What, Who, How 
goals)



Community Engagement Activities: Malden

Community Dinners with CBOs 
Focus Groups: Haitian Creole, Brazilian 
Portuguese, Mandarin Chinese

Resident-led Steering Committee

Community Workshops & Meetings 



• Publicly track progress & regularly update the 
public.

• Form/maintain a local board or commission to 
oversee implementation of the NZAP/CAP and keep 
municipal leads accountable. 

• Regularly convene municipal leads to share progress 
and collaborate on implementation. 

What’s Next? NZAP/CAP Implementation.







Next Steps

• Please take 3-5 mins to 
please complete the 
anonymous evaluation form 
(link in chat) 
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Upcoming Events: 
• July TBD: Building 

Decarbonization & Energy 
Efficiency Strategies for Residents 
& Businesses

• July 22, 1pm: Office Hours

• July 28: MESM Academy Cohort 1 
Celebration and Reflection!



Q&A Notes on GHG Inventory
• Winchester completed a GHG inventory before these tools were developed. Tried to 

keep a synopsis of all the ECMs completed. Difficult to quantify the emission 
reduced from projects. Could Mass Save share data on audits done in the town?
o Program Administrator is generally supposed to have the participation rates by zip codes at 

the muni level.
o Lori can check what information is available.
o https://www.masssavedata.com/

• Q: In the example shared about Natick, were the additional 500 cars net cars 
added?
o It was based on vehicle census. Used that data and made some assumptions based on make 

and model of the vehicles.
• It is difficult to measure progress across the municipality. Sharing progress made on the 

municipal side alone can be uplifting. When interacting with people in the community, whether it 
is in town meetings or with school boards, share data on emissions and the progress made even if 
it is just at the municipal side.
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Q&A Notes on NZAP
• There are differences between completing a Net-Zero Climate Action Plan for an 

institution (such as UMass Lowell) and a municipality. The main difference noted is in the 
community engagement and the process adopted to get to the final list of measures.

• Q: Should this be a part of MEM's responsibility, especially if working in a municipality 
with limited capacity and funding? What is the one-liner that we can use to sell the idea of 
completing a NZAP?
o The actions/measures to come out of a NZAP can set the stage for the muni to start implementing 

the projects. It can be a document that can add credibility to sustainability/decarbonization 
pursuits, as it is developed with input from the community. Codified climate goals are valuable.

o Can also focus on co-benefits (public health, economic development, etc) to make the case.
• Q: Is there a list of communities that have completed NZAP/CAP?

o MAPC keeps a list of their planning area.
o For other regions, it is worth checking with your Regional Planning Agency.

• There is an increasing need to keep a publicly accessible list of initiatives/projects that 
are being completed in the clean energy/decarb sector.
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Thank you!
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