')
bk‘htm Ad\,\soﬂ

Environmental Advisory Council Meeting Agenda
Tuesday, Sep 16, 2025 - 7:00 PM

Hybrid meeting via Zoom or in person at
Caucus Room, Township Administration Building, 75 East Lancaster Avenue, Ardmore

Public Participation: The public may attend in person or virtually via Zoom. The Zoom URL may be obtained by
emailing EAC@lowermerion.org or calling 610.645.6149 until 12:00 p.m. the day of the meeting.

Dan Sutton- Chair, Adam Cutler - Vice Chair
Nancy Winkler, Rachel Spigler, Thomas Crookham, Steve Kimbrough,
Zoe Davis, Joy Waterman, Ellen Kohler

e Approval of minutes [5 minutes]
o July 22,2025
e Housekeeping [5 minutes]

e Secretary (note keeping): Mr. Cutler, Ms. Kohler (backup)
e Timekeeper: Ms. Spigler, Ms. Davis (backup)
e Public Comment [10 minutes]
e Sustainability Manager Update [10 minutes]
e Updates to ongoing Township sustainability initiatives can be found here.
e Ongoing Business [30 minutes]
e Meeting Reports [10 minutes]
e EAC Priority Projects Update [10 minutes]
i. Tree Canopy (Ms. Spigler, Ms Kohler)
ii. Energy Transition (Ms. Winkler)
iii. Compost (Mr. Cutler)
iv. White Papers (Ms. Winkler)
v. Commercial Energy Benchmarking (Mr. Cutler)
e G4G or special event (Ms. Winkler) [10 minutes]
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https://www.lowermerion.org/Home/Components/Calendar/Event/15565/1934
https://www.lowermerion.org/Home/Components/Calendar/Event/15725/427
https://www.lowermerion.org/departments/sustainability/sustainability-manager-updates
https://www.lowermerion.org/departments/sustainability/sustainability-manager-updates

e New Business [45 minutes]
e Future Action Selection (Mr. Sutton) [25 minutes]
e Community Energy (Mr. Sutton) [10 minutes] (Attachment 1)
e Comparing Lower Merion's Sustainability Plan Strategies with Regard to Well-
Being Consequences (Mr. Kimbrough) [10 minutes] (Attachment 2)
o Assignment of Action Iltems [5 minutes]

Next EAC Meeting: Tuesday, October 28, 2025, at 7:00 p.m.

Attachments:
1. Community Energy
2. Comparing Lower Merion's Sustainability Plan Strategies with Regard to Well-Being
Consequences.

“Bicycle Rack” of Ongoing Topics:
e Building Code to Promote Electrification
e Single Use Carry Out Bag Ordinance Education & Outreach
e Gas-Powered Leaf Blower Regulation
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Attachment 1
Community Energy — PA House Bill 504

Memo

To: Lower Merion Township Board of Commissioners

From: Lower Merion Township Environmental Advisory Council
Date: 9-16-25

Re: Support for Community Energy Sources

The Environmental Advisory Council would like to recommend that Lower Merion Board of
Commissioners support PA House Bill 504, which

e Passed the PA House with a bi-partisan vote.

e Supports areduction in electricity costs for PA residents, especially those who
cannot install their own solar energy.

e Results in higher employment.

e Governor Shapiro has included in his Lightning Plan.

Please review the attached resolution draft.

1|Page



Attachment 1
Community Energy — PA House Bill 504

COUNCIL RESOLUTION NO. XX -2025

A RESOLUTION OF THE BOARD of COMMISSIONERS OF LOWER MERION TOWNSHIP,
MONTGOMERY COUNTY CALLING ON THE LEGISLATURE OF THE COMMONWEALTH OF
PENNSYLVANIA TO PASS LEGISLATION TO ALLOW FOR THE CREATION OF COMMUNITY
ENERGY PROGRAMS IN PENNSYLVANIA.

WHEREAS, community energy facilities allow customers to choose the source of their
electricity, including customers that desire to purchase solar energy but do not have
suitable conditions to install their own solar facility; and

WHEREAS, community solar facilities are a more decentralized, resilient, and efficient way
to deliver electricity to ratepayers; and

WHEREAS, small scale community solar facilities are designed to interconnect with local
power distribution systems, reducing barriers to entry such as PJM approvals; and

WHEREAS, allowing community solar facilities would create economic benefits for Lower
Merion landowners, with a roof or space to build or lease ground for community solar
facilities; and

WHEREAS, community solar facilities have been shown to save households 10% on their
electricity costs; and

WHEREAS, a recent study from Penn State University determined that constructing the 235
community solar facilities planned in Pennsylvania could add 520 permanent jobs and
$83.3 million of annual economic activity; and

WHEREAS, Governor Shapiro has called for the creation of community energy programs as
part of his Lightning Plan; and

WHEREAS, 24 states currently have specific enabling legislation for community solar,
which provides a framework that supports the production of and streamlines approval of
community energy facilities in those states; and

NOW, THEREFORE, BE IT RESOLVED that the Board of Commissioners of Lower Merion
Township of Montgomery County, calls on the Pennsylvania State Senate to approve House
Bill 504, the Community Energy Act, as proposed by Representative Peter Schweyer, which
passed 114 votes to 89 votes in the Pennsylvania House, to provide for community energy
facilities.
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ATTACHMENT 2
Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

Comparing Lower Merion's Sustainability Plan
Strategies Regarding Well-Being
Consequences.

Author: Steven O. Kimbrough. Date: 22 August 2025. File:
EACLowerMerionSustainabilityMCDMQP.ipynb

After file: LowerMerionSustainabilityMCDMQP.ipynb

Township Sustainability Plan | Lower Merion Township, PA. (2023, July 25).

https://www.lowermerion.org/departments/sustainability/sustainability-plan
ACS (decision) table developed by querying ChatGPT. Thanks to Kha Luong.

The Python package cvxpy for quadratic programming was used and is absolutely helpful in this

analysis. See https://www.cvxpy.org/index.html.

The 2023 Township of Lower Merion, PA, Sustainability Plan identifies 54 "strategies" (alias policies,
programs) that might be considered and implemented in some form by the Township. The plan

document

The big picture

"Greenhouse gas (GHG) emissions are externalities and represent the biggest market failure the

world has seen."

Stern, N. (2008). The Economics of Climate Change. American Economic Review, 98(2), 1-37.
https://doi.org/10.1257/aer.98.2.1

Considered abstractly, the energy transition is a collective action problem (alias social dilemma), a
case of the tragedy of the commons. How can such problems be solved? There are broadly three

ways.

1. Appeal to morality and conscience, norms and social pressure. We might call this the Sierra

Club approach.

2. Coercion: Use laws, regulations, and taxes to force behavior. We might call this the social
contract approach; "mutual coercion, mutually agreed upon by the majority of the people
affected.” Hardin, G. (1968). The Tragedy of the Commons. Science, 162(3859), 1243-1248.

https://math.uchicago.edu/~shmuel/Modeling/Hardin%2C%20Tragedy%200f%20the%2
3. Change the game by pivoting to another problem. We might call this the setup or agenda

approach. See for a general treatment: Lax, D. A., & Sebenius, J. K. (2006). 3-D Negotiation:

file:///Users/stevenkimbrough/Dropbox/Public/TeachingDocuments/MCA/Lower Merion Sustainability Plan/EACLowerMerionSustainabilityMCDMQP.html 1/19
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ATTACHMENT 2
Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

Powerful Tools to Change the Game in Your Most Important Deals. Harvard Business School

Press. (tactics, deal design, setup) There are basically two ways this can be, and is, done.

A. Make it better, faster, cheaper. Create attractive alternatives to burning fossil fuels. Mainly
through industrial policy, RD&D support. This has been ongoing and has had enormous
successes in bringing down costs for wind, solar, batteries, EVs, and much else.

B. Realize value indirectly via co-benefits. Change behavior by leveraging cobenefits. A
program of discovering, designing, configuring co-benefit values with the energy transition
(McElfresh cartoon) To further the co-benefit program for the energy transition, we need
to keep account of co-benefits and provide tools to support deliberation regarding

exploitation of co-benefits. This report is about keeping both accounting and tools.

On accounting for co-benefits of climate and sustainability policies, focused on the fact that there

are multiple aspects of comparison. At the heart of that is assessing quality of life (well-being).

On tools: MCDM and tools for recommending and assessing policies, and for supporting deliberation
about them.

In short...

Leverage co-benefits to create a better world.

And the public will support it.

(Thanks to Mike McElfresh for the image.)
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ATTACHMENT 2
Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

Modeling philosophy present in the study

This study draws upon the Lower Merion Sustainability Plan with its 54 policies and upon nine

quality of life indicators by which to evaluate each policy.

The nine quality of life (QoL) indicators were developed in a group process by the Climate Decisions
Lab at the University of Pennsylvania, led by Steve Kimbrough. We undertook literature searches,
Web searches, and small group discussions in the process of settling upon these criteria. The

indicators and their definitions should be considered highly provisional.

Stepping back, the entire exercise here is undertaken in the context of building starter models for
deliberation and decision making. Call this the starter model philosophy of deliberation. It is
assumed that everything is revisable and should be reconsidered in light of discussion and new
information, but that having a reasonable starting point is valuable for getting to a high-quality end

point. The art of the analyst—the aim of this study—is to find such a starting point.

Complementing the starter model philosophy is the aim of provisionally selecting an alternative for
the stakeholders to consider and in addition providing tools and concepts for assisting deliberation
that may well lead to choice of a different alternative. The kicker is that we use a default equal

weighting of the attributes and going into things this is likely to be a robust and attractive choice. A

fair amount of research attests to this claim. See for a sufficient and delightful introductionn:

Dawes, R. M. (1979). The Robust Beauty of Improper Linear Models in Decision Making. American
Psychologist, 34(7), 571-582.

Much of what follows towards the end demonstrates how and why provisionally selecting an

alternative for stakeholders can be validly. When we get there, it is OK to gloss over the details.

Quality of Life (Qol) criteria descriptions

Q-1: Health, safety, and hygiene.

Health, safety, and hygiene. In the main, health considerations arise with (indoor or outdoor) air
pollution, and amenities for exercise, active mobility, and recreation; safety mainly comes up with
avoiding accidents, e.g., during transit; hygiene issues arise in multiple ways, perhaps most often in

the design of parks and other public spaces. Both physical and mental health fall under this criterion.
Q-2: Time, attention and convenience.

Time, attention and convenience. Policies score highly that economize on time or that make people's
lives more convenient, relieves them of hassles. Policies that may increase time for people to use as
they please should score highly. Conversely, policies that may reduce freely disposable time should

receive very low scores.

file:///Users/stevenkimbrough/Dropbox/Public/TeachingDocuments/MCA/Lower Merion Sustainability Plan/EACLowerMerionSustainabilityMCDMQP.html 3/19



ATTACHMENT 2
Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

Q-3: Moral considerations.

Moral considerations. This dimension of evaluation is meant to record broadly moral or ethical
aspects of the policy in question. These ethical considerations may constitute a reason why the
policy should be implemented, or they may enter as a consequence of implementing the policy. The
single criterion links with the flourishing moral foundations literature (empirical study of ethics and

morality), compressing several dimensions into one.
Q-4: Aesthetics

Aesthetics. Policies should be scored favorably if they result in improvements in how aesthetically

pleasing the local environs are.
Q-5: Community strengthening

Community strengthening. Policies score favorably if their implementation would tend to build
stronger, more cohesive communities, fostering a sense of togetherness. This could be expected to
happen, for example, with policies that afford activities and interactions in and among the public. It

should be assumed that the policy is well or at least adequately implemented.
Q-6: Access to service points.

Access to service points, that is, places that are destinations for beneficial trips, such as grocery
stores, schools, places of work, pharmacies, libraries, and retail outlets. A policy scores well to the
extent that it improves ease of access to service points (valuable destinations) or is itself a service to

which access is valuable.
Q-7: Affordance of capabilities.

Affordance of capabilities. Policies that score well make positive contributions to the exercise and
development of human capabilities, including physical (such as exercise and athletics), mental, and
social capabilities. This is typically done through education, learning, knowledge acquisition, and

generally through enriching, uplifting, broadly educative experiences.
Q-8: Economy

Economy. Policies that score well on economy make positive contributions to saving money, or they
stimulate employment, or they attract investment, or they tend to increase tax revenues (without

raising tax rates), and so on.
Q-9: Improving or creating available destinations.

Improving and creating available destinations is about enhancing the collection of destinations worth
accessing. Policies that score well make positive contributions to creating or improving destinations
or to making certain destinations more valuable or available to the public. For example, a nature-

based storm water management policy may lead to the creation or improvement of a natural setting

file:///Users/stevenkimbrough/Dropbox/Public/TeachingDocuments/MCA/Lower Merion Sustainability Plan/EACLowerMerionSustainabilityMCDMQP.html 4/19



ATTACHMENT 2
Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

that would be suitable for recreational purposes at least much of the time. To take another example,
measures to improve safety and pleasantness of pedestrian access may improve the attractiveness

of a retail corridor.

Mitigation and Adaptation Descriptors

Mitigation prompt:

In the context of climate change, mitigation refers to efforts to reduce or prevent the emission of
greenhouse gases (GHGs) into the atmosphere, thereby minimizing the pace and impact of global
warming. The goal of mitigation is to address the root causes of climate change by reducing
emissions or enhancing ““sinks" (natural or artificial processes that absorb more carbon than they

emit, such as forests, oceans, or carbon capture technologies). Mitigation strategies can include:

Transitioning to Renewable Energy: Replacing fossil fuels with renewable energy sources like wind,

solar, and hydroelectric power to reduce carbon emissions.

Energy Efficiency Improvements: Enhancing the efficiency of appliances, buildings, and industrial

processes to use less energy.

Carbon Sequestration: Capturing and storing CO2 through techniques like reforestation, soil

management, or carbon capture and storage (CCS) technologies.

Sustainable Transportation: Shifting to electric vehicles, public transportation, and other low-

emission modes of transportation.

Changes in Agriculture and Land Use: Adopting sustainable farming practices and protecting or

restoring forests and wetlands to maintain or increase natural carbon sinks.

Adaptation prompt:

Adaptation in the context of climate change refers to the process of adjusting systems (natural,
social, or economic) to minimize the negative impacts of climate changes while maximizing potential
benefits. It involves understanding the current and projected impacts of climate change and

developing strategies to cope with them, ensuring resilience and sustainability.

Import necessary Python packages

In [225.. import io import pandas as pd import
numpy as np from scipy.spatial import
ConvexHull #import matplotlib.pyplot
as plt from scipy.optimize import
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ATTACHMENT 2
Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

linprog from collections import
defaultdict import cvxpy as cp

Get the basic data for the ACS table

ACS table means a table in which the rows are alternatives, the columns are evaluation criteria, and

the entrie in the table are scores of how the alternatives perform on the criteria.

In [226.. csv_TFfile = "ACS Table Lower Merion Sustainability Plan.csv"
# Taken from "ACS Table of Lower Merion Sustainability Plan Policies - Sheet
ACS_df = pd.read_csv(csv_file) print(f"ACS_df=\n{ACS_df}")

ACS_df=
Policy M A Q-1 Q-2 \O
Municipal Building Tune-Up 8.0 5.0 6.0 7.0
1 Energy Savings Fund 8.0 4.0 5.0 6.0
2 Residential Energy Efficiency 8.5 6.0 7.0 7.0
3 Commercial Energy Benchmarking 7.0 3.0 4.0 5.0
4 Carbon-Free Municipal Electricity 9.0 3.0 6.0 7.0
5 Carbon-Free Municipal Building and Maintenance... 7.0 3.0 6.0 5.0
6 Municipal Refrigerant Management 7.0 2.0 3.0 2.0
7 Dedicated Funding Mechanism 8.0 8.0 7.0 5.0
8 Commercial Refrigerant Tracking 8.0 3.0 4.0 3.0
9 Energy Transition Initiatives and Incentives 9.0 6.0 8.0 7.0
10 Support Community-Scale Energy Distribution 9.0 8.0 7.0 7.0
11 Municipal EV Fleet 8.5 2.5 6.5 4.5
12 Municipal EV Parking 5.0 2.0 4.0 6.0
13 Community Vehicle Transition 8.0 3.0 6.0 7.0
14 Reference and Data Resource 5.0 4.0 3.0 4.0
15 Branding and Outreach Network 3.0 6.0 4.0 5.0
16 Volunteer Coordination Program 4.0 7.0 6.0 3.0
17 Sustainability Liaison and Site Leads 4.0 7.0 5.0 6.0
18 Employee Engagement 4.0 6.0 5.0 3.0
19 Multi-Municipal Initiatives 7.0 8.0 7.0 6.0
20 Advocacy for County 6.0 7.0 6.0 5.0
21 Green Procurement Policy 7.0 4.0 5.0 4.0
22 Annual Community-Wide Engagement Plan 3.0 5.0 4.0 3.0
23 Annual Targeted Stakeholder Engagement Plan 4.0 6.0 5.0 4.0
24 Green Enterprises Program 7.0 5.0 6.0 4.0
25 Sustainable Workforce Development 6.0 6.0 5.0 4.0
26 Community Forest Expansion 9.0 8.0 8.0 5.0
27 Ecosystem Protection Program 8.0 9.0 7.0 3.0
28 Natural Resources Inventory 5.0 8.0 5.0 4.0
29 Promote Sustainable Land Management Practices 7.0 8.0 6.0 5.0
30 Minimum-Waste Facilities and Events 4.0 2.0 4.0 4.0
31 Compost Program 8.0 6.0 6.0 4.0
32 Waste Subscription Fees 7.0 3.0 5.0 4.0
33 Minimize Single-Use Plastics 6.0 4.0 6.0 4.0
34 Circular Economy Program 8.0 6.0 6.0 5.0
35 Climate Risk Assessment 2.0 9.0 7.0 5.0
36 Incorporate Resilience into Infrastructure Pro... 7.0 9.0 7.0 6.0
37 Reduced Dependence on Local Power Grid 7.0 9.0 7.0 6.0
38 Nature Based Climate Solutions 7.0 9.0 7.0 6.0
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Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

39 Resilience Hubs 6.0 9.0 8.0 7.0
40 Communication Network 1.0 9.0 8. 7.
41 Climate Risk Mitigation Program 9. 9.
42 Complete Streets Policy 8.0 7.0 9.0 8.0
43 Municipal Transportation Demand Management
44 Community Transportation Demand Management
45 Increase Multimodal Access 8.0 7.0 8.0 8.0

46 Safe Routes to School 6.0 4.0 9.0 6.0

47 Green Stormwater Infrastructure 5.0 9.0 8.0 7.0

48 Stormwater Reduction Best Management Practices 4.0 9.0 7.0 5.0

49 Stormwater Fee 3.0 8.0 6.0 4.0

50 Public-Private Stormwater Projects 4.0 8.0 7.0 6.0

51 Comprehensive Code Audit and Update 7.0 8.0 7.0 6.0

52 Eco-Districts 9.0 8.0 9.0 8.0

Promote Urban Agriculture 7.0 6.0 7.0 4.0 Q-3 Q-4 Q-5 Q-6 Q-
(0] 5.0 4.0 4.0 8.0 4.0

0] 0
0] 0 8.0 6.0

0
0

8.0 4.0 7.0 7.
8.0 4.0 7.0 6.
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Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

41
42
43
44
45
46
47
48
49
50
51
52

~N N ©~N
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[e¢)

ACS_policies_df = ACS_df["Policy"]
#ACS_policies_df

53 8.0 7.0 9.0 6 8.0 6.0 7.0 In [227.

In [228.. ACS data_df = ACS df.drop(columns="Policy")
#ACS data_df

np for Numpy. This is an array of all of the numerical

values in the ACS table

In [229.. ACS_np=ACS_data_df.values
#ACS_np

Normalize the data using max-min normalization

Each of the factors/attributes/criteria are benefit, rather than cost, so we use
(Xi,j=Xi,jmin)

Vi,j = (xjmax=Xjmin)

The resulting values will have increasing sense, the larger the values the better.

In [230.. ACS_data df normalized = ACS data_df.copy() for
col in ACS_data _df normalized.columns:
ACS_data_df normalized[col] = (ACS_data_df[col]- \

m ACS_data_df[col]-min())/(ACS_data_df[col].
ACS_data_df _normalized
Out[230..
M A Q-1 Q-2 Q-3 Q-4 Q-5
0 0.87500.428571 0.500000 0.833333 0.750 0.444444
0.222222 0.285
1 0.87500.285714 0.333333 0.666667 0.500 0.222222
0.222222 0.285
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Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

2

10

11

12

13

14

15

16

17

18

19

20

21

22

0.93750.571429
0.222222

0.75000.142857
0.111111

1.0000 0.142857 0.500000 0.833333 1.000 0.444444 0.5000 0.333333 0.428 5 0.7500 0.142857 0.500000

0.666667
0.428

0.166667
0.285

0.833333

0.500000

0.500000 0.500 0.444444 0.2500 0.111111 0.142

0.7500
0.000000

0.8750
0.555556

0.8750
0.111111

1.0000
0.555556

1.0000
0.555556

0.9375
0.222222

0.5000
0.111111

0.8750
0.555556

0.5000
0.222222

0.2500
0.222222

0.3750
0.222222

0.3750
0.222222

0.3750
0.111111

0.7500
0.555556

0.6250
0.444444

0.7500
0.111111

0.2500
0.111111

0.285

0.714

0.000

0.857

0.714

0.214

0.000

0.142

0.285

0.714

0.857

0.571

0.714

0.714

0.571

0.142

0.571

0.000000

0.666667

0.166667

0.833333

0.666667

0.583333

0.166667

0.500000

0.000000

0.166667

0.500000

0.333333

0.333333

0.666667

0.500000

0.333333

0.166667

0.000000

0.500000

0.166667

0.833333

0.833333

0.416667

0.666667

0.833333

0.333333

0.500000

0.166667

0.666667

0.166667

0.666667

0.500000

0.333333

0.166667

0.750

0.250

0.444444

0.111111

0.750

1.000

0.500

1.000

1.000

0.625

0.000

0.500

0.000

0.500

1.000

0.750

0.500

0.750

0.500

0.750

0.250

0.111111

0.555556

0.000000

0.666667

0.555556

0.388889

0.222222

0.333333

0.111111

0.444444

0.666667

0.444444

0.111111

0.555556

0.444444

0.222222

0.111111

0.2500

0.1250

0.1250

0.7500

0.0000

0.6250

0.7500

0.1875

0.0000

0.1250

0.1250

0.7500

1.0000

0.6250

0.3750

0.6250

0.5000

0.1250

0.6250
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23

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

0.3750 0.571429 0.333333 0.333333 0.500 0.222222 0.5000 0.444444 0.571 24 0.7500 0.428571 0.500000

0.333333 0.750 0.444444 0.6250 0.222222 0.714 25 0.6250 0.571429 0.333333 0.333333 0.750 0.333333

0.6250 0.333333 1.000

1.0000 0.857143 0.833333
0.555556 0.571

0.8750 1.000000 0.666667
0.444444 0.571

0.5000 0.857143 0.333333
0.333333 0.428

0.7500 0.857143 0.500000
0.222222 0.571

0.3750 0.000000 0.166667
0.111111 0.285

0.8750 0.571429 0.500000
0.444444 0.571
M A Q-1 Q-2

0.7500 0.142857 0.333333
0.111111 0.285

0.6250 0.285714 0.500000 0.333333

0.8750 0.571429 0.500000 0.500000

0.1250 1.000000 0.666667 0.500000

0.7500 1.000000 0.666667 0.666667

0.7500 1.000000 0.666667 0.666667

0.7500 1.000000 0.666667 0.666667

0.6250 1.000000 0.833333 0.833333

0.0000 1.000000 0.833333 0.833333

1.0000 1.000000 0.833333 0.666667

0.8750 0.714286 1.000000 1.000000

0.8750 0.285714 0.666667 0.833333

0.8750 0.285714 0.666667 0.666667

0.8750 0.714286 0.833333 1.000000

0.6250 0.285714 1.000000 0.666667

0.500000 1.000 1.000000
0.166667 1.000 0.888889
0.333333 0.500 0.555556
0.500000 0.750 0.777778
0.333333 0.500 0.555556
0.333333 1.000 0.555556
Q-3 Q-4 Q-5 Q-6
0.333333 0.250  0.444444
0.750 0.777778 0.5000 0.333333
1.000 0.666667 0.7500 0.555556
0.750 0.222222 0.5000 0.333333
1.000 0.666667 0.5000 0.555556
0.750  0.555556 0.5000 0.555556
1.000 0.777778 0.6250 0.555556
1.000 0.555556 0.7500 0.666667
1.000 0.111111 0.8750  0.444444
1.000 0.666667 0.7500 0.666667
1.000 0.777778 0.8750  0.888889
0.750  0.555556 0.5000 0.666667
0.500 0.444444 0.5000 0.666667
1.000 0.666667 0.7500 1.000000
0.750  0.555556 0.7500 0.666667

0.7500

0.5000

0.5000

0.6250

0.3750

0.6250

0.1250

0.571

0.857

0.571

0.714

0.714

0.714

0.857

0.714

0.857

1.000

0.571

0.571

0.857

0.857
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ATTACHMENT 2

Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

ACS_data_df normalized.columns

47
48
49
50
51
52

53

In [231.

Out[231.. Index(["M",

0.5000

0.3750

0.2500

0.3750

0.7500

1.0000

0.7500

1.000000

1.000000

0.857143

0.857143

0.857143

0.857143

0.571429

0.833333

0.666667

0.500000

0.666667

0.666667

1.000000

0.666667

"AT, "Q-17, "Q-27,
"Q-97]1,
dtype="object™)

0.833333

0.500000

0.333333

0.666667

0.666667

1.000000

0.333333

"Q-37,

1.000

0.750

0.500

0.750

0.750

1.000

0.750

"Q-47,

0.888889

0.666667

0.666667

0.666667

0.555556

0.888889

0.666667

0.7500

0.5000

0.5000

0.7500

0.6250

0.8750

0.8750

"0-57, "Q-67, "Q-7",

Use this for matrix / array calculations

0.444444

0.333333

0.222222

0.333333

0.555556

0.888889

0.555556

"Q-87,

0.714

0.428

0.285

0.571

0.714

1.000

0.857

In [232..( ACS data_df normalized values = (ACS data_df normalized.values)[:,:12].copy

In [233.. #len(ACS_data df normalized values[O,:])
ACS_data_df normalized_values.shape

Out[233..
(54, 11)

In [234.. ACS data_df _normalized_values[52]

Out[234.. array([1.

file:///Users/stevenkimbrough/Dropbox/Public/TeachingDocuments/MCA/Lower Merion Sustainability Plan/EACLowerMerionSustainabilityMCDMQP.html
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ATTACHMENT 2
Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

Create arrays to hold the weights

n is the number of dimensions, columns in the ACS data only table.

In [235.. rows, cols = ACS data df.shape
n = cols n

out[235.. 11

Set by default the incumbent weights to 1/n

In [236.. incumbent_weights = np.ones(n)/n incumbent_weights

Out[236.. array([0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909,
0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909,
0.090909097)

In [237.. # For the SAW calculations
incumbent_weights_tiled = np.tile(incumbent _weights, (rows,1))
#incumbent_weights_tiled

MCA or MCDM etc. method for multi-criteria (decision)
analysis

Here we use SAW (simple additive weighting), but we could substitute any of many other methods,
e.g., TOPSIS, PROMETHEE.

In a spreadsheet program one would achieve this using the sumproduct function, where the two
ranges are a row in the ACS table and the weights. Item-wise multiplication is performed and the

sum is taken.

We use the incumbent weights. See above.

In [238.)) ACS_scores_weights = (ACS_data_df normalized_values*incumbent_weights_tiled
Out[238.. ACS_scores weights

array([0.51893939, 0.41973304, 0.53977273, 0.26749639, 0.55772006,

0.36002886, 0.22925685, 0.72925685, 0.2238456 , 0.7739899 ,
0.74494949, 0.4040404 , 0.16666667, 0.44877345, 0.19751082, 0.4025974
, 0.59541847, 0.48376623, 0.32431457, 0.68380231, 0.53589466,
0.33603896, 0.25667388, 0.39339827, 0.54816017, 0.54761905,
0.76370851, 0.66396104, 0.44877345, 0.58712121, 0.31493506, 0.5974026
, 0.31078644, 0.5225469 , 0.72637085, 0.49801587, 0.73340548,
0.68759019, 0.75270563, 0.77290765, 0.55645743, 0.81709957,
0.89285714, 0.61814574, 0.57016595,

0.84036797, 0.64195527, 0.77164502, 0.5719697 , 0.45851371,
0.625 , 0.6708153 , 0.94029582, 0.65818903])
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ATTACHMENT 2
Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

Put them into a DataFrame with the policy names and sort by scores.

In [239.. policies = ACS_df["Policy"] weighted scores df =
pd.DataFrame({"Policies":policies, "SAW Scores®:ACS_sco
weighted_scores_df.sort_values(by="SAW Scores®,ascending=False)

# Alternatively we could have done this:
#ACS_data_df _normalized["ACS_scores_weights®] = ACS_scores_weights
#ACS_data_df_normalized
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ATTACHMENT 2

Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

out[239..

52
42

45

41

39

47

26

38

10

36

34

37

19

51

27

53

46

50

43

31

16

29

file:///Users/stevenkimbrough/Dropbox/Public/TeachingDocuments/MCA/Lower Merion Sustainability Plan/EACLowerMerionSustainabilityMCDMQP.html

Policies

Eco-Districts

Complete Streets Policy

Increase Multimodal Access

Climate Risk Mitigation Program

Energy Transition Initiatives and Incentives

Resilience Hubs

Green Stormwater Infrastructure

Community Forest Expansion

Nature Based Climate Solutions

Support Community-Scale Energy Distribution

Incorporate Resilience into Infrastructure Pro...

Dedicated Funding Mechanism

Circular Economy Program

Reduced Dependence on Local Power Grid

Multi-Municipal Initiatives

Comprehensive Code Audit and Update

Ecosystem Protection Program

Promote Urban Agriculture

Safe Routes to School

Public-Private Stormwater Projects

Municipal Transportation Demand Management

Compost Program

Volunteer Coordination Program

Promote Sustainable Land Management Practices

SAW Scores

0.940296

0.892857

0.840368

0.817100

0.773990

0.772908

0.771645

0.763709

0.752706

0.744949

0.733405

0.729257

0.726371

0.687590

0.683802

0.670815

0.663961

0.658189

0.641955

0.625000

0.618146

0.597403

0.595418

0.587121
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48

44

40

24

25

20

33

35

17

49

13

28

11

15

23

21

18

30

32
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Stormwater Reduction Best Management Practices

Community Transportation Demand Management

Carbon-Free Municipal Electricity

Communication Network

Green Enterprises Program

Sustainable Workforce Development

Residential Energy Efficiency

Advocacy for County

Policies

Minimize Single-Use Plastics

Municipal Building Tune-Up

Climate Risk Assessment

Sustainability Liaison and Site Leads

Stormwater Fee

Community Vehicle Transition

Natural Resources Inventory

Energy Savings Fund

Municipal EV Fleet

Branding and Outreach Network

Annual Targeted Stakeholder Engagement Plan

Carbon-Free Municipal Building and Maintenance...

Green Procurement Policy

Employee Engagement

Minimum-Waste Facilities and Events

Waste Subscription Fees

Commercial Energy Benchmarking

0.571970

0.570166

0.557720

0.556457

0.548160

0.547619

0.539773

0.535895

SAW Scores

0.522547
0.518939

0.498016

0.483766

0.458514

0.448773

0.448773

0.419733

0.404040

0.402597

0.393398

0.360029

0.336039

0.324315

0.314935

0.310786

0.267496
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ATTACHMENT 2
Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

22 Annual Community-Wide Engagement Plan 0.256674
6 Municipal Refrigerant Management 0.229257
8 Commercial Refrigerant Tracking 0.223846

14 Reference and Data Resource 0.197511

12 Municipal EV Parking 0.166667

The material immediately below is "technical"
in nature.

Feel free to skip to the Discussion section.

In [240.. # Assume equal weighting of the 11 criteria incumbent weights

Out[240.. array([0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909,

0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909,
0.090909097)

With these default weights we found the point at index
52 to be optimal

Recall from above the use of SAW.

Now we find weights associated with pivoting to points close in value.

In [241.. default_point = ACS data df normalized values[52] points
= ACS_data_df _normalized_values
P=default_point # point/vector, not index
Q=ACS_data_df _normalized_values[42] # point/vector, not index
R=ACS_data_df normalized_values[45] # point/vector, not index print(f"P={P},
Q={Q}, R= {R}")

s Print(f*ACS_data_df_normalized_values.shape={ACS_data_df_normalized_values.

P=[1. 0.85714286 1. 1. 1. 0.88888889

0.875 0.88888889 1. 0.83333333 1. 1. Q=[0.875 0.71
428571 1. 1. 1. 0.77777778

0.875 0.88888889 1. 0.83333333 0.85714286], R= [0.875 0.7
1428571 0.83333333 1. 1. 0.66666667

0.75 1. 0.85714286 0.83333333 0.71428571]

ACS_data_df _normalized_values.shape=(54, 11)

file:///Users/stevenkimbrough/Dropbox/Public/TeachingDocuments/MCA/Lower Merion Sustainability Plan/EACLowerMerionSustainabilityMCDMQP.html 16/19



ATTACHMENT 2
Comparing LMT’s Sustainability Plan Strategies Reqarding Well-Being Consequences.

Report from the quadratic programming
model, using cvxpy

Here's the model:

minz = Yni=1(xi — w'i)2

s.t.

Yni=1{xi(pi) = xi(qi)} =0
0<x;£1, Vi
Sni=1xi=1

Where the Xjs are decision variables and the W',~s are the weights for which the incumbent point is

optimal.

In [242.. # Construct the problem.
P=points[52]
Q=points[42] R = (P-Q)
print(F"R={R}\n\n") n = len(P) #
count of criteria
incumbent_weights = np.ones(n)/n
X = cp-Variable(n)

A = np.ones(n)

objective = cp.Minimize(cp.sum_squares(A@x - incumbent_weights))
constraints = [O <= x, x <= 1, cp.-sum(A @ x) == 1, x @ (P-Q) == 0]
prob = cp.Problem(objective, constraints)

# The optimal objective value is returned by “prob.solve()~. result =
prob.solve()

# The optimal value for x is stored in “x.value . print(f® Optimal
values are: {x.value}")

R=[0.125 0.14285714 0. 0. 0. 0.11111111
0. 0. 0. 0. 0.14285714]

Optimal values are: [-1.76725679e-23 -1.08364343e-23 1.42857143e-01 1.428
57143e-01
1.42857143e-01 -2.29896137e-23 1.42857143e-01 1.42857143e-01
1.42857143e-01 1.42857143e-01 -1.08364567e-23]

In [243.. # percentage difference between the incumbent and the newly found weights.
(x.value-incumbent_weights)
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Out[243.. array([-0-09090909, -0.09090909, 0.05194805, 0.05194805, 0.05194805, -
0.09090909, 0.05194805, 0.05194805, 0.05194805, 0.05194805, -
0.090909097])

In [244.. x.value

Out[244.. array([-1.76725679e-23, -1.08364343e-23, 1.42857143e-01, 1.42857143e-01,

1.42857143e-01, -2.29896137e-23, 1.42857143e-01, 1.42857143e-01,
1.42857143e-01, 1.42857143e-01, -1.08364567e-23])

Take the absolute value and round for clarity of view

In [245.. found_weights_rd = np.round(abs(x.value),3) found_weights_rd

Out[245.. array([0. , 0. , 0.143, 0.143, 0.143, 0. , 0.143, 0.143, 0.143,
0.143, 0.

In [246.. incumbent_weights

Out[246.. array([0-.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909,
0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909,
0.090909091)

In [247.. incumbent_weights_rd = np.round(incumbent_weights,3)
incumbent_weights_rd

Out[247.. array([0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091,
0.091, 0.091])

In [248.. np.dot(P,x.value)

Out[248.. np.float64(0.9424603174605116)
In [249.. np.dot(Q,x.value)

Out[249.. np.Float64(0.9424603174605116)

Discussion

Summarizing, with equal weighting on the 11 attributes we find with SAW that P (the alternatives at
index 52) is the best and Q (index 42) is next best.

Then we the found the closest weighting to the equal weighting that yields equal objective values for

P and Q. That weighting is seen in x.values.

For easier viewing we round both vectors, getting incumbend_weights_rd and found_weights_rd:

0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091
0.,0.,0.143,0.143,0.143, 0., 0.143, 0.143, 0.143, 0.143, 0.

It's up to the decision maker, but it seems to me (SOK) that these are very different vectors. The
found weights essentially say pay no attention to mitigation and adaptation, Q4 (aesthetics), Q9

(new places to go) then weigh everything else the same.
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If this is indeed more in line with the decision maker's preferences, then the DM should make
adjustments to the found weights, making sure that they produce a higher objective value for Q than

for P, then switch to Q as the default choice, the new incumbent.

Conclusion

1. What the analysis suggests is the policy alternative found with the default, equal weighting on
attributes would seem to be more sensible than an attribute weighting that found the second
best alternative (index 42) to be best.

2. Similar analyses can be easily carried out between any two alternatives. The hope is that this
assists stakeholders in arriving at reflective equilibrium regarding the weighting of alternatives.
That said, this tool will normally need to be exercised with the active help of a decision analysist
expert.

3. Stepping back (again) what is most important here is the construction (and revision!) of the ACS
table. The hope is that using ChatGPT to obtain a starter table/model will in itself be useful and
lead to engaged discussion and deliberation that modifies the data and improves the ACS table
entries to be more accurate.

4. Finally, IMHO the ranking achieved here with the ChatGPT data and the equal weighting of

criteria is actually not too bad. It is a good point of departure for ongoing discussions.

So what is all this good for?

A few thought-ettes.

1. A source for white papers, on its own and with input from deliberations.
2. Review and revise the scores.
3. Suggest targets / opportunities for more detailed studies.

4. Use in public deliberations (annotate and revise). Post for public comment.

In[1]:
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