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Environmental Advisory Council Meeting Agenda  

Tuesday, Oct 28, 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, 
Joy Waterman, Ellen Kohler 

 
1. Approval of minutes [5 minutes]  

a. Sep 16, 2025  
2. Housekeeping [5 minutes]  

a. Secretary (note keeping): Mr. Kimbrough, Ms. Winkler (backup) 
b. Timekeeper: Mr. Crookham, Ms. Waterman (backup) 

3. Public Comment [10 minutes]  
4. Sustainability Manager Update [10 minutes]  

a. Updates to ongoing Township sustainability initiatives can be found here.   
5. Ongoing Business [65 minutes]  

a. Meeting Reports [10 minutes]   
b. EAC Priority Projects Update [25 minutes] 

i. Tree Canopy (Ms. Spigler, Ms Kohler)   
ii. Energy Transition (Ms. Winkler)  

Gas Powered Leaf Blower Memo to the Board of Commissioners (Mr. 
Crookham) (Attachment 1)  

iii. Compost (Mr. Cutler)   
iv. White Papers (Ms. Winkler)   
v. Commercial Energy Benchmarking (Mr. Cutler)  

c. Future Action Selection (Mr. Sutton) [10 minutes] (Attachment 2) 
d. Go for the Green Event (Ms. Winkler) [20 minutes] 

6. New Business [20 minutes]  
a. English Ivy Education Initiative (Mr. Sutton) [10 minutes] (Attachment 3) 
b. Comparing Lower Merion's Sustainability Plan Strategies with Regard to Well-Being 
Consequences (Mr. Kimbrough) [10 minutes] (Attachment 4) 

https://www.lowermerion.org/Home/Components/Calendar/Event/15728/1934
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
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7. Assignment of Action Items [5 minutes]  
  

Next EAC Meeting: Tuesday, November 18, 2025, at 7:00 p.m.  
 Attachments:   

1. GPLB Memorandum 
2. EAC 2026 Priorities 
3. English Ivy Campaign Proposal 
4. Comparing Lower Merion's Sustainability Plan Strategies with Regard to Well-Being 

Consequences. 
 
“Bicycle Rack” of Ongoing Topics:  
• Building Code to Promote Electrification  
• Single Use Carry Out Bag Ordinance Education & Outreach  
• Gas-Powered Leaf Blower Regulation  
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MEMORANDUM 
To: Lower Merion Township Board of Commissioners 

From: Environmental Advisory Council (EAC) 

Date: October 18, 2025 

Subject: Environmental Advisory Council Support of GPLB Ordinance as recommended by the 
Sustainability Committee on 10/8/2025 

Dear Commissioners, 

The Environmental Advisory Council (EAC) would like to extend our sincere thanks to the 
Sustainability Committee and the Board of Commissioners for recognizing the urgent need for a 
clear and actionable phase-out plan in the Gas-Powered Leaf Blower (GPLB) Ordinance. We 
commend your leadership in addressing this issue and appreciate the inclusion of a fixed date for 
full phase out of GPLB, a defined timeline and fair enforcement mechanisms in the version of the 
ordinance recommended for advertisement by the Sustainability Committee on October 8th, 2025. 

While the EAC initially advocated for a two-year phase-out period, we fully support the timeline as 
currently proposed and urge the Board to advertise and subsequently pass the ordinance without 
amendment or revision. We are concerned that opposition interests—particularly those prioritizing 
continued profit from fossil fuel use—may attempt to undermine this important initiative. We 
encourage you to hold the line against such opposition and resist any efforts to dilute the 
ordinance’s impact. 

The serious consequences of GPLB use—including pervasive noise pollution,  harmful human 
health effects and damage to our environment and ecosystems—will not improve without decisive 
action. The time to act is now.  

We urge the Board to adopt the mental framing that “this transition is technically possible right 
now,” while also acknowledging and addressing the economic challenges that may arise during this 
shift. 

We have seen  ample evidence that the transition is economically beneficial in a 1-3 year time-
frame; but we do acknowledge this is due to the very low operating costs of electric systems 
producing operational savings that surpass initial upfront investment. Accordingly, the life-cycle 
costs of electric blowers is cheaper. To support a smooth and equitable transition, the EAC 
proposes the following initiatives for consideration: 
1. Establish a Grant Program to assist small landscaping businesses in purchasing electric 
equipment. 
2. Create a Recognition or Certification Program for landscaping companies that have fully 
transitioned to electric equipment, such as an official “LMT Electrified Landscaper” designation. 
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3. Ensure All New Township Landscaping RFPs explicitly prohibit the use of GPLBs. 
4. Issue a Bulk Purchase RFP for electric landscaping equipment—including leaf blowers, batteries, 
and mobile charging stations—that local landscapers can opt into for cost savings. 

This list is not exhaustive, and we welcome further creative thinking from the Board, Township 
staff, community members, and the EAC to support this transition. 

We are confident that the residents of Lower Merion will rally together to eliminate this scourge of 
noise and noxious fumes from our neighborhoods. With your continued leadership, we can make 
meaningful progress toward a healthier, quieter, and more sustainable community. 

Thank you again for your commitment to prioritize environmental stewardship and the health of 
LMT residents. 

Sincerely, 
Lower Merion Environmental Advisory Council 
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a. (8) Support and increase tree canopy, including 
• Coordinate and manage a Township tree giveaway event 
• Review and prepare EAC comments on the Tree Canopy Management Plan 
• Work with the Tree Tenders to expand community tree planting and 

maintenance efforts 
• AR4- Investigate nature based sustainable actions by other municipalities 
• Review SALDO with STC for possible updates to improve sustainability of nature 
• Review ordinances with STC for possible updates to improve sustainability of 

nature 
• Support English Ivy information campaign 

b. (8) Develop and Support Initiatives for Energy Transition - need detail objectives 
•  

c. (6) Stormwater management - need detail objectives 
•  

d. (4) Enhancing passive community engagement, including  
• Developing short educational content for monthly e-newsletter  
• Developing educational social media content  
• Developing short educational content that BOC members can share with their 

constituents  
e. (3) Compost 

• Support projects, work with Paloma 
• Support community awareness of self delivery to libraries 
• Pending grant-support residential pickup project 

f. (3) Prioritization of environmental issues to guide the BOC in 2026, potentially during a 
priority workshop 2 Write 1-page white papers for the BOC covering various 
sustainability topics  

g. (2) Advancing work around commercial energy benchmarking, including  
• Attending DVRPC information sessions  
• Encouraging BOC members to attend DVRPC information sessions  
• Writing memo in support of participation to the BOC  

h. (2) Coordinate contractor engagement efforts, including:  
• Developing questions to include on contractor license renewal forms  
• Developing and leading outreach initiatives to contractors  
• Facilitating education and engagement of contractors  

i. (2) Safe bike corridor and active transportation plan considerations  
j. (1) Advancing work around gas-powered leaf blowers, including:  

• Participating in the Penn Environment regional cohort  
• Helping with the AGZA event for contractor education  
• Writing memos to the BOC as needed   

k. (1) Engage with the Lower Merion School District on solar initiatives  
l. Guide the EV Ordinance work to completion, including  

• Meeting with B&P staff  
• Revising memo as needed   
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• Develop recommendations to the BOC 
m. Supporting Sustainability Ambassadors and leading initiatives, including: 

• Report-out EAC initiatives at Monthly Sustainability Ambassadors meetings  
• Managing tabling activities at community events (e.g. scheduling, staffing, 

developing & preparing materials, reporting)  
• Growing connections with community organizations to facilitate educational 

presentations to their members  
• Facilitating conversations amongst condo communities  
• Facilitating conversations amongst religious organizations  
• Create a project list for Sustainability Ambassadors    

n. Monitor & compile grant opportunities  
o. Investigating the township’s idling policy  
p. Exploring LMT furnished transportation    
q. Review LMSD sustainability document  
r. Support for Earth Month 2026, including  

• Compiling information about community events  
• Coordinating Sustainability Ambassador presence at existing community events  
• Coordinating Sustainability Ambassadors-run events  
• Organizing an EAC-run event if desired  
• Developing an Earth Month calendar of events  

s. Exploration of expanding the plastic ban ordinance 
t. Review LMT Sustainability Plan 
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Timeframe: December 1, 2025 to February 28, 2026 

Audience: Township Residents, Property Owners 

Short Description: English Ivy, an invasive species, is posing a threat to longstanding and 
valuable trees throughout the Township. This campaign, implemented by the 
Environmental Advisory Council, Shade Tree Commission, and Sustainability Ambassadors 
with support from Township staff, aims to educate the broader community about the threat 
posed by English Ivy to local trees, while engaging active participants in English Ivy removal 
demonstrations and volunteer days. 

Goals:  

1. Educate the Lower Merion community about the prevalence and negative impact of 
English Ivy 

2. Help residents learn how to identify English Ivy 
3. Provide residents with the knowledge and resources to remove English Ivy 
4. Build community through live webinars, removal demonstrations, and volunteer 

days 
5. Boost engagement with a virtual contest 

Phases: 

• Phase 1: Passive Engagement  
o Educational videos, posts, and potentially webinars to raise awareness 

about English Ivy, the problem it poses, and how to properly identify and 
remove it.  

• Phase 2: Active Engagement 
o Live English Ivy removal demonstrations, hands-on guidance on English Ivy 

identification, and a volunteer removal day 
• Phase 3: Competition 

o Using metrics determined by campaign volunteers such as Ivy width, number 
of trees saved, or weight removed, community members can submit their 
Ivy-removal achievements.
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Phase 1: Passive Engagement 

Step 1a: Digital Collateral Creation  

Name Short Description 
Webpage Page on LMT Website with English Ivy education and engagement 

opportunities 
LMTV Demo Work with Laurel Hill Cemetery to perform an English Ivy removal to 

be filmed by LMTV for use in later communications. 
Digital Toolkit Sample posts and captions to be shared with community 

organizations for digital distribution. 
Physical Toolkit Flyers and handouts to be shared with community organizations for 

physical distribution. 
PSA #1 
PSA #2 
PSA #3 

What is English Ivy and why is it harmful to the environment? 
How can you safely remove English Ivy? 
Get Involved! Join a demo day, volunteer day, or competition 

Socials Post #1  Issue Announcement 
Socials Post #2 English Ivy Identification 
Socials Post #3 How to Remove 
Socials Post #4 Removal Kits at Libraries 
Socials Post #5 Get involved! Demo Days and Volunteer 
Socials Video #1  Issue Announcement 
Socials Video #2 English Ivy Identification 
Socials Video #3 How to Remove 
Socials Video #4 Removal Kits at Libraries 
Socials Video #5 Get involved! Demo Days and Volunteer 
Socials Post #6 Webinar #1 Promotion 
Socials Post #7 Webinar #2 Promotion 
Socials Post #8 Webinar #3 Promotion 

 

Step 1b: Physical Collateral Creation  

Name Short Description 
20x30 Poster  A 20x30 poster on English Ivy identification, removal, and 

Township resources. Print copies for distribution at the six 
Township libraries. 

Brochure A tri-fold brochure for distribution to Township libraries, and to 
distribute to participants in demo days and volunteer days. 

8.5x11 Flyer Inform residents about opportunities to engage in the English Ivy 
Campaign. Direct them to the Township website with information 
on the demo days, webinars, volunteer day, library seminar, and 
competition. 

11x17 Flyer 
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Step 1c: Digital and Physical Toolkit and Distribution 

Distribute the digital toolkit to community partners to amplify the messaging on social 
media and newsletters. Distribute the physical toolkit to locations throughout the 
Township. 

Step 1d: Student Research Webinar Series:  

Host a webinar to highlight recent undergraduate- and graduate-level research on English 
Ivy. Students who have published research on English Ivy within the last five years can be 
invited to participate in a webinar to highlight their research and engage community 
members.  

Step 1e: Preparation for February Competition 

In advance of the February Ivy removal competition, social media posts and digital toolkit 
distribution to alert residents to the opportunity, and process to report Ivy removal 
successes. This could include instructions on removal, removal toll-kit locations, and links 
to the Township webpage on English Ivy. 

Phase 2: Active Engagement 

Step 2a: Demonstration Days: Twice in the month of January 

Step 2b: Volunteer Organizing: Planning and recruitment of volunteers and community 
members to participate in a large-scale volunteer removal event. This will include the 
following actions: 

• Working with the Friends of Penn Wynne Park group to select removal location(s) 
• Selecting facilitators to lead removal at lead location 
• Preparing and distributing materials to recruit and engage volunteers in the 

upcoming event 

Step 2c: Volunteer Day: English Ivy removal volunteer day hosted in at least one Township 
location. The number of sites selected will be dependent on the number of Friends group 
Facilitators to oversee volunteer safety and proper removal techniques.  

Phase 3: Competition 

Competition held to engage the community in English Ivy removal. Identify an appropriate 
metric for engagement and tracking, such as number of trees with Ivy removed, or inches of 
Ivy separated. Residents report their Ivy removal achievements through a simple form 
housed on the Township website. 
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Proposed Timeline: 

Activity Nov 
3 

Nov 
17 

Dec 
1 

Dec 
8 

Dec 
15 

Dec 
22 

Dec 
29 

Jan 
5 

Jan 
12 

Jan 
19 

Jan 
26 

Feb 
2 

Feb 
9 

Feb 
16 

Feb 
23 

Website                 
Film Demo                
Post+Video 1                
Post+Video 2                
Post+Video 3                
Post+Video 4                
Post+Video 5                
Digital Toolkit Creation                
Digital Toolkit 
Distribution 

               

Physical Toolkit Creation                
Physical Toolkit 
Distribution 

               

Webinar #1                
Webinar #2                
Webinar #3                
Demo Day 1                
Demo Day 2                
Demo Day 3                
Library Seminar                
Volunteer Day                
Virtual Competition                
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Comparing Lower Merion's Sustainability Plan 
Strategies with Regard to Well-Being 
Consequences. 

Author: Steven O. Kimbrough. Date: 24 August 2025. File: 

EACLowerMerionSustainabilityMCDMQP.ipynb 

A�er file: LowerMerionSustainabilityMCDMQP.ipynb 

ACS (decision) table developed by querying ChatGPT. Thanks to Kha Luong. 

The Python package cvxpy for quadra�c programming was used and is absolutely helpful in this 

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

The 2023 Township of Lower Merion, PA, Sustainability Plan iden�fies 54 "strategies" (alias policies, 

programs) that might be considered and implemented in some form by the Township. The plan 

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

htps://www.lowermerion.org/departments/sustainability/sustainability-plan 

The big picture 
"Greenhouse gas (GHG) emissions are externali�es 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. 

htps://doi.org/10.1257/aer.98.2.1 

Considered abstractly, the energy transi�on is a collec�ve ac�on problem (alias social dilemma), a 

case of the tragedy of the commons. The situa�on is especially challenging in the case of climate 

change because we need to sustain long-term commitment to our collec�ve ac�ons. (On the other 

hand, the green transi�on only needs to be completed once.) 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. I do not want to gainsay it. The percentage of people suscep�ble to such 

concerns, at least to a degree, may be influencable by informa�on and framing. See for example 

page 79f in Andrews, T. M., Delton, A. W., & Kline, R. (2024). Climate Games: Experiments on 

How People Prevent Disaster. 

University of Michigan Press. 

2. Coercion: Use laws, regula�ons, and taxes to force behavior. We might call this the social 

contract approach; "mutual coercion, mutually agreed upon by the majority of the people 

https://www.cvxpy.org/index.html
https://www.cvxpy.org/index.html
https://www.cvxpy.org/index.html
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affected.” Hardin, G. (1968). The Tragedy of the Commons. Science, 162(3859), 1243–1248. 

htps://math.uchicago.edu/~shmuel/Modeling/Hardin%2C%20Tragedy%20of%20the%2 

3. Change the game by pivo�ng 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 Nego�a�on: 

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

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

A. Make it beter, faster, cheaper. Create atrac�ve alterna�ves 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, bateries, 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 transi�on 

(McElfresh cartoon). 

To further the co-benefit program for the energy transi�on, we need to keep account of co-benefits 

and how they are connected with policies. People o�en speak of "stacking the co-benefits". We also 

need to provide tools to support delibera�on regarding exploita�on of co-benefits. This report is 

about both keeping accounts and about tools for delibera�on. 

Our accoun�ng, for co-benefits of climate and sustainability policies, focuses on the fact that there 

are mul�ple factors for comparison, including health effects, aesthe�cs, community, and much else. 

At the heart of the mater is assessing quality of life (alias well-being). 

Regarding tools, we report here an example for purposes of illustra�on. We employ mul�criteria 

decision making (MCDM) concepts and tools for assessing policies, and for suppor�ng delibera�on 

about them. While this is all introductory, the concepts and tools are quite real and ready to be used 

in prac�ce. 

In short... 

Leverage co-benefits to create a beter world. 

And the public will support it. 

(Thanks to Mike McElfresh for the image.) 
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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 setling upon these criteria. The 

indicators and their defini�ons should be considered highly provisional. 

Stepping back, the en�re exercise here is undertaken in the context of building starter models for 

delibera�on and decision making. Call this the starter model philosophy of delibera�on. It is 

assumed that everything is revisable and should be reconsidered in light of discussion and new 

informa�on, but that having a reasonable star�ng point is valuable for ge�ng to a high-quality end 

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

Complemen�ng the starter model philosophy is the aim of provisionally selec�ng an alterna�ve for 

the stakeholders to consider and in addi�on providing tools and concepts for assis�ng delibera�on 

that may well lead to choice of a different alterna�ve. The kicker is that we use a default equal 

weigh�ng of the atributes and going into things this is likely to be a robust and atrac�ve choice. A 

fair amount of research atests to this claim. See for a sufficient and deligh�ul introduc�onn: 

Dawes, R. M. (1979). The Robust Beauty of Improper Linear Models in Decision Making. American 

Psychologist, 34(7), 571–582. 
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Much of what follows towards the end demonstrates how and why provisionally selec�ng an 

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

Quality of Life (QoL) criteria descrip�ons 
Q-1: Health, safety, and hygiene. 

Health, safety, and hygiene. In the main, health considera�ons arise with (indoor or outdoor) air 

pollu�on, and ameni�es for exercise, ac�ve mobility, and recrea�on; safety mainly comes up with 

avoiding accidents, e.g., during transit; hygiene issues arise in mul�ple ways, perhaps most o�en in 

the design of parks and other public spaces. Both physical and mental health fall under this criterion. 

Q-2: Time, aten�on and convenience. 

Time, aten�on and convenience. Policies score highly that economize on �me or that make people's 

lives more convenient, relieves them of hassles. Policies that may increase �me for people to use as 

they please should score highly. Conversely, policies that may reduce freely disposable �me should 

receive very low scores. 

Q-3: Moral considera�ons. 

Moral considera�ons. This dimension of evalua�on is meant to record broadly moral or ethical 

aspects of the policy in ques�on. These ethical considera�ons may cons�tute a reason why the 

policy should be implemented, or they may enter as a consequence of implemen�ng the policy. The 

single criterion links with the flourishing moral founda�ons literature (empirical study of ethics and 

morality), compressing several dimensions into one. 

Q-4: Aesthe�cs 

Aesthe�cs. Policies should be scored favorably if they result in improvements in how aesthe�cally 

pleasing the local environs are. 

Q-5: Community strengthening 

Community strengthening. Policies score favorably if their implementa�on would tend to build 

stronger, more cohesive communi�es, fostering a sense of togetherness. This could be expected to 

happen, for example, with policies that afford ac�vi�es and interac�ons 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 des�na�ons 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 des�na�ons) or is itself a service to 

which access is valuable. 
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Q-7: Affordance of capabili�es. 

Affordance of capabili�es. Policies that score well make posi�ve contribu�ons to the exercise and 

development of human capabili�es, including physical (such as exercise and athle�cs), mental, and 

social capabili�es. This is typically done through educa�on, learning, knowledge acquisi�on, and 

generally through enriching, upli�ing, broadly educa�ve experiences. 

Q-8: Economy 

Economy. Policies that score well on economy make posi�ve contribu�ons to saving money, or they 

s�mulate employment, or they atract investment, or they tend to increase tax revenues (without 

raising tax rates), and so on. 

Q-9: Improving or crea�ng available des�na�ons. 

Improving and crea�ng available des�na�ons is about enhancing the collec�on of des�na�ons worth 

accessing. Policies that score well make posi�ve contribu�ons to crea�ng or improving des�na�ons 

or to making certain des�na�ons more valuable or available to the public. For example, a nature-

based storm water management policy may lead to the crea�on or improvement of a natural se�ng 

that would be suitable for recrea�onal purposes at least much of the �me. To take another example, 

measures to improve safety and pleasantness of pedestrian access may improve the atrac�veness of 

a retail corridor. 

Mi�ga�on and Adapta�on Descriptors 

Mi�ga�on prompt: 

In the context of climate change, mi�ga�on 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 mi�ga�on is to address the root causes of climate change by reducing 

emissions or enhancing ``sinks" (natural or ar�ficial processes that absorb more carbon than they 

emit, such as forests, oceans, or carbon capture technologies). Mi�ga�on strategies can include: 

Transi�oning 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 Sequestra�on: Capturing and storing CO2 through techniques like reforesta�on, soil 

management, or carbon capture and storage (CCS) technologies. 
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Sustainable Transporta�on: Shi�ing to electric vehicles, public transporta�on, and other low-

emission modes of transporta�on. 

Changes in Agriculture and Land Use: Adop�ng sustainable farming prac�ces and protec�ng or 
restoring forests and wetlands to maintain or increase natural carbon sinks. 

Adapta�on prompt: 

Adapta�on in the context of climate change refers to the process of adjus�ng systems (natural, 

social, or economic) to minimize the nega�ve impacts of climate changes while maximizing poten�al 

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 [430… import io import pandas as pd import 

numpy as np from scipy.spatial import 
ConvexHull #import matplotlib.pyplot 
as plt from scipy.optimize import 
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 alterna�ves, the columns are evalua�on criteria, and 

the entrie in the table are scores of how the alterna�ves perform on the criteria. 

In [431… csv_file = "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  \ 0                          

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    
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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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39 Resilience Hubs  6.0  9.0  8.0  7.0    
40 Communication Network  1.0  9.0  8.0  

7.0    
41 Climate Risk Mitigation Program  9.0  

9.0  8.0  6.0    
42 Complete Streets Policy  8.0  7.0  9.0  

8.0    
43 Municipal Transportation Demand 

Management  8.0  4.0  7.0  7.0    
44 Community Transportation Demand 

Management  8.0  4.0  7.0  6.0    
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    
53 Promote Urban Agriculture  7.0  6.0  

7.0  4.0      Q-3   Q-4   Q-5  Q-6  Q-
7  Q-8  Q-9  0   8.0   5.0   4.0    3  
4.0  8.0  4.0   

1 7.0   3.0   4.0    3  4.0  8.0  3.0   
2 8.0   5.0   4.0    3  5.0  8.0  2.0   
3 6.0   2.0   3.0    2  4.0  6.0  2.0   
4 9.0   5.0   6.0    4  5.0  7.0  4.0   
5 7.0   5.0   4.0    2  3.0  5.0  4.0   
6 8.0   2.0   3.0    1  4.0  6.0  2.0   
7 9.0   6.0   8.0    6  7.0  8.0  7.0   
8 7.0   1.0   2.0    2  2.0  6.0  2.0   
9 9.0   7.0   7.0    6  8.0  9.0  6.0   
10 9.0   6.0   8.0    6  7.0  8.0  5.0   
11 7.5   4.5   3.5    3  3.5  6.5  3.5   
12 5.0   3.0   2.0    2  2.0  4.0  2.0   
13 7.0   4.0   3.0    6  3.0  6.0  5.0   
14 5.0   2.0   3.0    3  4.0  4.0  3.0   
15 7.0   5.0   8.0    3  7.0  4.0  3.0   
16 9.0   7.0  10.0    3  8.0  5.0  7.0   
17 8.0   5.0   7.0    3  6.0  5.0  4.0   
18 7.0   2.0   5.0    2  7.0  4.0  3.0   
19 8.0   6.0   7.0    6  7.0  7.0  7.0   
20 7.0   5.0   6.0    5  6.0  7.0  5.0   
21 8.0   3.0   3.0    2  3.0  6.0  3.0   
22 6.0   2.0   7.0    2  6.0  3.0  3.0   
23 7.0   3.0   6.0    5  6.0  5.0  3.0   
24 8.0   5.0   7.0    3  7.0  8.0  5.0   
25 8.0   4.0   7.0    4  9.0  8.0  4.0   
26 9.0  10.0   8.0    6  6.0  5.0  9.0   
27 9.0   9.0   6.0    5  6.0  5.0  8.0   
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28 7.0   6.0   6.0    4  5.0  4.0  5.0   
29 8.0   8.0   7.0    3  6.0  5.0  6.0   
30 7.0   6.0   5.0    2  4.0  5.0  5.0   
31 9.0   6.0   7.0    5  6.0  7.0  5.0   
32 6.0   5.0   3.0    2  4.0  6.0  3.0   
33 8.0   8.0   6.0    4  6.0  6.0  6.0   
34 9.0   7.0   8.0    6  8.0  9.0  7.0   
35 8.0   3.0   6.0    4  6.0  7.0  3.0   
36 9.0   7.0   6.0    6  7.0  8.0  7.0   
37 8.0   6.0   6.0    6  7.0  8.0  6.0   
38 9.0   8.0   7.0    6  7.0  7.0  8.0   
39 9.0   6.0   8.0    7  8.0  7.0  7.0   
40 9.0   2.0   9.0    5  7.0  4.0  3.0   
41 9.0   7.0   8.0    7  8.0  8.0  7.0   
42 9.0   8.0   9.0    9  9.0  8.0  8.0   
43 8.0   6.0   6.0    7  6.0  7.0  5.0   
44 7.0   5.0   6.0    7  6.0  7.0  5.0   
45 9.0   7.0   8.0   10  8.0  8.0  7.0   
46 8.0   6.0   8.0    7  8.0  5.0  6.0   
47 9.0   9.0   8.0    5  7.0  7.0  8.0   
48 8.0   7.0   6.0    4  5.0  6.0  6.0   
49 7.0   7.0   6.0    3  4.0  6.0  5.0   
50 8.0   7.0   8.0    4  6.0  7.0  6.0   
51 8.0   6.0   7.0    6  7.0  7.0  6.0   
52 9.0   9.0   9.0    9  9.0  8.0  9.0   

53 8.0   7.0   9.0    6  8.0  6.0  7.0  In [432… 

In [433… 

np for Numpy. This is an array of all of the numerical 
values in the ACS table 

In [434… 

Normalize the data using max-min normaliza�on 
Each of the factors/atributes/criteria are benefit, rather than cost, so we use 

(xi,j−xi,jmin) 
 

vi,j = (xjmax−xjmin) 

The resul�ng values will have increasing sense, the larger the values the beter. 

ACS_policies_df = ACS_df["Policy"] 
#ACS_policies_df 

ACS_data_df = ACS_df.drop(columns='Policy') 
#ACS_data_df 

ACS_np=ACS_data_df.values 
#ACS_np 
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In [435… 

m 

Out[435…

 M A Q-1 Q-2 Q-3 Q-4 Q-5 Q-6 

0 0.8750 0.428571 0.500000 0.833333 0.750 0.444444 0.2500
 0.222222 0.285 

1 0.8750 0.285714 0.333333 0.666667 0.500 0.222222 0.2500
 0.222222 0.285 

2 0.9375 0.571429 0.666667 0.833333 0.750 0.444444 0.2500
 0.222222 0.428 

3 0.7500 0.142857 0.166667 0.500000 0.250 0.111111 0.1250
 0.111111 0.285 

4 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 

0.500000 0.500 0.444444 0.2500 0.111111 0.142 

6 0.7500 0.000000 0.000000 0.000000 0.750 0.111111 0.1250
 0.000000 0.285 

7 0.8750 0.857143 0.666667 0.500000 1.000 0.555556 0.7500
 0.555556 0.714 

8 0.8750 0.142857 0.166667 0.166667 0.500 0.000000 0.0000
 0.111111 0.000 

9 1.0000 0.571429 0.833333 0.833333 1.000 0.666667 0.6250
 0.555556 0.857 

10 1.0000 0.857143 0.666667 0.833333 1.000 0.555556 0.7500
 0.555556 0.714 

11 0.9375 0.071429 0.583333 0.416667 0.625 0.388889 0.1875
 0.222222 0.214 

12 0.5000 0.000000 0.166667 0.666667 0.000 0.222222 0.0000
 0.111111 0.000 

13 0.8750 0.142857 0.500000 0.833333 0.500 0.333333 0.1250
 0.555556 0.142 

14 0.5000 0.285714 0.000000 0.333333 0.000 0.111111 0.1250
 0.222222 0.285 

15 0.2500 0.571429 0.166667 0.500000 0.500 0.444444 0.7500
 0.222222 0.714 

16 0.3750 0.714286 0.500000 0.166667 1.000 0.666667 1.0000
 0.222222 0.857 

17 0.3750 0.714286 0.333333 0.666667 0.750 0.444444 0.6250
 0.222222 0.571 

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]- \ 
                                 ACS_data_df[col].min())/(ACS_data_df[col]. 
ACS_data_df_normalized 
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18 0.3750 0.571429 0.333333 0.166667 0.500 0.111111 0.3750
 0.111111 0.714 

19 0.7500 0.857143 0.666667 0.666667 0.750 0.555556 0.6250
 0.555556 0.714 

20 0.6250 0.714286 0.500000 0.500000 0.500 0.444444 0.5000
 0.444444 0.571 

21 0.7500 0.285714 0.333333 0.333333 0.750 0.222222 0.1250
 0.111111 0.142 

22 0.2500 0.428571 0.166667 0.166667 0.250 0.111111 0.6250
 0.111111 0.571 

23 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 

26 1.0000 0.857143 0.833333 0.500000 1.000 1.000000 0.7500
 0.555556 0.571 

27 0.8750 1.000000 0.666667 0.166667 1.000 0.888889 0.5000
 0.444444 0.571 

28 0.5000 0.857143 0.333333 0.333333 0.500 0.555556 0.5000
 0.333333 0.428 

29 0.7500 0.857143 0.500000 0.500000 0.750 0.777778 0.6250
 0.222222 0.571 

30 0.3750 0.000000 0.166667 0.333333 0.500 0.555556 0.3750
 0.111111 0.285 

31 0.8750 0.571429 0.500000 0.333333 1.000 0.555556 0.6250
 0.444444 0.571 

 M A Q-1 Q-2 Q-3 Q-4 Q-5 Q-6 

 
32 0.7500 0.142857 0.333333 0.333333 0.250 0.444444 0.1250

 0.111111 0.285 

33 0.6250 0.285714 0.500000 0.333333 0.750 0.777778 0.5000 0.333333 0.571 

34 0.8750 0.571429 0.500000 0.500000 1.000 0.666667 0.7500 0.555556 0.857 

35 0.1250 1.000000 0.666667 0.500000 0.750 0.222222 0.5000 0.333333 0.571 

36 0.7500 1.000000 0.666667 0.666667 1.000 0.666667 0.5000 0.555556 0.714 

37 0.7500 1.000000 0.666667 0.666667 0.750 0.555556 0.5000 0.555556 0.714 

38 0.7500 1.000000 0.666667 0.666667 1.000 0.777778 0.6250 0.555556 0.714 

39 0.6250 1.000000 0.833333 0.833333 1.000 0.555556 0.7500 0.666667 0.857 
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40 0.0000 1.000000 0.833333 0.833333 1.000 0.111111 0.8750 0.444444 0.714 

41 1.0000 1.000000 0.833333 0.666667 1.000 0.666667 0.7500 0.666667 0.857 

42 0.8750 0.714286 1.000000 1.000000 1.000 0.777778 0.8750 0.888889 1.000 

43 0.8750 0.285714 0.666667 0.833333 0.750 0.555556 0.5000 0.666667 0.571 

44 0.8750 0.285714 0.666667 0.666667 0.500 0.444444 0.5000 0.666667 0.571 

45 0.8750 0.714286 0.833333 1.000000 1.000 0.666667 0.7500 1.000000 0.857 

46 0.6250 0.285714 1.000000 0.666667 0.750 0.555556 0.7500 0.666667 0.857 

47 0.5000 1.000000 0.833333 0.833333 1.000 0.888889 0.7500 0.444444 0.714 

48 0.3750 1.000000 0.666667 0.500000 0.750 0.666667 0.5000 0.333333 0.428 

49 0.2500 0.857143 0.500000 0.333333 0.500 0.666667 0.5000 0.222222 0.285 

50 0.3750 0.857143 0.666667 0.666667 0.750 0.666667 0.7500 0.333333 0.571 

51 0.7500 0.857143 0.666667 0.666667 0.750 0.555556 0.6250 0.555556 0.714 

52 1.0000 0.857143 1.000000 1.000000 1.000 0.888889 0.8750 0.888889 1.000 

53 0.7500 0.571429 0.666667 0.333333 0.750 0.666667 0.8750 0.555556 0.857 
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In [436… 

Out[436… Index(['M', 'A', 'Q-1', 'Q-2', 'Q-3', 'Q-4', 'Q-5', 'Q-6', 'Q-7', 'Q-8', 
      'Q-9'],      
dtype='object') 

Use this for matrix / array calcula�ons 
In [437…( 

In [438… 

Out[438… 
(54, 11) 

In [439… 

Out[439… array([1.        , 0.85714286, 1.        , 1.        , 1.        , 
      0.88888889, 0.875     , 0.88888889, 1.        , 0.83333333, 
      1.        ]) 

Create arrays to hold the weights 
n is the number of dimensions, columns in the ACS data only table. 

In [440… 

Out[440… 11 

Set by default the incumbent weights to 1/n 
In [441… 

Out[441… array([0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909, 
      0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909, 
      0.09090909]) 

In [442… 

ACS_data_df_normalized.columns 

ACS_data_df_normalized_values = (ACS_data_df_normalized.values)[:,:12].copy 

#len(ACS_data_df_normalized_values[0,:]) 
ACS_data_df_normalized_values.shape 

ACS_data_df_normalized_values[52] 

rows, cols = ACS_data_df.shape 
n = cols n 

incumbent_weights = np.ones(n)/n incumbent_weights 

# For the SAW calculations 
incumbent_weights_tiled = np.tile(incumbent_weights,(rows,1)) 
#incumbent_weights_tiled 
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MCA or MCDM etc. method for mul�-criteria (decision) 
analysis 
Here we use SAW (simple addi�ve weigh�ng), but we could subs�tute any of many other methods, 

e.g., TOPSIS, PROMETHEE. 

In a spreadsheet program one would achieve this using the sumproduct func�on, where the two 

ranges are a row in the ACS table and the weights. Item-wise mul�plica�on is performed and the 

sum is taken. 

We use the incumbent weights. See above. 

In [443…) 
Out[443… 

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]) 

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

In [444…  

ACS_scores_weights = (ACS_data_df_normalized_values*incumbent_weights_tiled 
ACS_scores_weights 

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 



Attachment 4 
LMT Strategies and Well-Being 

 

file:///Users/stevenkimbrough/Dropbox/Public/TeachingDocuments/MCA/Lower Merion Sustainability Plan/EACLowerMerionSustainabilityMCDMQPteach.html 15/26 

Out[444… Policies SAW Scores 

 
 52 Eco-Districts 0.940296 

42 Complete Streets Policy 0.892857 

45 Increase Mul�modal Access 0.840368 

41 Climate Risk Mi�ga�on Program 0.817100 

9 Energy Transi�on Ini�a�ves and Incen�ves 0.773990 

39 Resilience Hubs 0.772908 

47 Green Stormwater Infrastructure 0.771645 

26 Community Forest Expansion 0.763709 

38 Nature Based Climate Solu�ons 0.752706 

10 Support Community-Scale Energy Distribu�on 0.744949 

36 Incorporate Resilience into Infrastructure Pro... 0.733405 

7 Dedicated Funding Mechanism 0.729257 

34 Circular Economy Program 0.726371 

37 Reduced Dependence on Local Power Grid 0.687590 

19 Mul�-Municipal Ini�a�ves 0.683802 

51 Comprehensive Code Audit and Update 0.670815 

27 Ecosystem Protec�on Program 0.663961 

53 Promote Urban Agriculture 0.658189 

46 Safe Routes to School 0.641955 

50 Public-Private Stormwater Projects 0.625000 

43 Municipal Transporta�on Demand Management 0.618146 

31 Compost Program 0.597403 

16 Volunteer Coordina�on Program 0.595418 

29 Promote Sustainable Land Management Prac�ces 0.587121 
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48 Stormwater Reduc�on Best Management Prac�ces 0.571970 

44 Community Transporta�on Demand Management 0.570166 

4 Carbon-Free Municipal Electricity 0.557720 

40 Communica�on Network 0.556457 

24 Green Enterprises Program 0.548160 

25 Sustainable Workforce Development 0.547619 

2 Residen�al Energy Efficiency 0.539773 

20 Advocacy for County 0.535895 

 Policies SAW Scores 

 
 33 Minimize Single-Use Plas�cs 0.522547 

0 Municipal Building Tune-Up  0.518939 

35 Climate Risk Assessment  0.498016 

17 Sustainability Liaison and Site Leads  0.483766 

49 Stormwater Fee  0.458514 

13 Community Vehicle Transi�on  0.448773 

28 Natural Resources Inventory  0.448773 

1 Energy Savings Fund  0.419733 

11 Municipal EV Fleet  0.404040 

15 Branding and Outreach Network  0.402597 

23 Annual Targeted Stakeholder Engagement Plan  0.393398 

5 Carbon-Free Municipal Building and Maintenance...  0.360029 

21 Green Procurement Policy  0.336039 

18 Employee Engagement  0.324315 

30 Minimum-Waste Facili�es and Events  0.314935 

32 Waste Subscrip�on Fees  0.310786 

3 Commercial Energy Benchmarking  0.267496 
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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 sec�on. 

In [445… 

Out[445… array([0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909, 
      0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909,       
0.09090909]) 

With these default weights we found the point at index 
52 to be op�mal 
Recall from above the use of SAW. 

Now we find weights associated with pivo�ng to points close in value. 

In [446… 

s 

P=[1.         0.85714286 1.         1.         1.         0.88888889 
0.875      0.88888889 1.         0.83333333 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) 

# Assume equal weighting of the 11 criteria incumbent_weights 

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}') 
print(f'ACS_data_df_normalized_values.shape={ACS_data_df_normalized_values. 
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Report from the quadra�c programming 
model, using cvxpy 
Here's the model: 

 n 2 
minz = ∑i=1(xi − wi) 

s.t. 

∑ni=1{xi(pi) − xi(qi)} = 0 

0 ≤ xi ≤ 1,  ∀i 

∑ni=1 xi = 1 

Where the xis are decision variables and the wis are the weights for which the incumbent point is 

op�mal. 

Some comments by way of clarifica�on. The setup is this. We an ACS table that lists alterna�ves 

(rows), evalua�on criteria (columns), and scores for the alterna�ves on the criteria: entry si,j is the 

score of alterna�ve i on criterion j. We also have incumbent or default weights for the n criteria at 

hand: W = w1,w2,…,wn. Some�mes these are called importance weights. Using the ACS table and 

these weights we employ an MCDM method to score and rank the alterna�ves in the ACS table. Let 

us say the best or op�mal alterna�ve found under these assmptions is P. Further, we have chosen W 

on our own. For example, we have made all of the weights equal (but this is merely an example; any 

weigh�ng is allowed). 

Now we present all of this to a stakeholder (alias decision maker). We say, 

"This is what we have found. You decision maker, of course, are free and encouraged to revise any of 

it: alterna�ves, criteria, scores, weights, MCDM methods. Further we are happy to assist you with 

this and we have tools, methods, and experience that can be brought to bear. 

"But here is a sugges�on for ge�ng started. Assuming the weights W we have arrived at P as 

op�mal. O�en, which point is judged to be best depends very much on the weights and we have not 

yet asked you about what you think the weights should be. So, let's do this this. You pick a different 

point, Q, that you think might be beter in your view than our point P. Then, let's see how different 

from W the new weights would have to be if Q is beter than P, everything else (other than the 

weights) remaining the same. 
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"Fortunately, this is easily calculated. Our quadra�c programming model finds new weights X = 

x1,x2,…,xn that are minimally different from W but that result in the scores for P and Q being 

equal. If the X weights are in your view beter than the W weights, then we can work with you to 

find a close refinement of the X weights. On the other hand, if the W weights seem to be clearly 

beter, then the X weights should be abandoned, at which point we can consider another point, say 

R, to compare with P." 

In [447… 

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 [448… 

Out[448… array([-0.09090909, -0.09090909,  0.05194805,  0.05194805,  0.05194805,       
-0.09090909,  0.05194805,  0.05194805,  0.05194805,  0.05194805, 

      -0.09090909]) 

In [449… 

Out[449… 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]) 

# 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 = [0 <= 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}') 

# difference between the incumbent and the newly found weights. 
(x.value-incumbent_weights) 

x.value 
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Take the absolute value and round for clarity of view 
In [450… 

Out[450… array([0.   , 0.   , 0.143, 0.143, 0.143, 0.   , 0.143, 0.143, 0.143, 
      0.143, 0.   ]) 

In [451… 

Out[451… array([0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909, 
      0.09090909, 0.09090909, 0.09090909, 0.09090909, 0.09090909, 
      0.09090909]) 

In [452… 

Out[452… array([0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 0.091, 
      0.091, 0.091]) 

In [453… 

Out[453… np.float64(0.9424603174605116) 

In [454… 

Out[454… np.float64(0.9424603174605116) 

Now a different formula�on, using LP 
In [455… 

Optimal 
values are: [ 4.26707385e-11 -4.60051964e-11  2.50000000e-01  2.500 

00000e-01 

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

incumbent_weights 

incumbent_weights_rd = np.round(incumbent_weights,3) incumbent_weights_rd 

np.dot(P,x.value) 

np.dot(Q,x.value) 

# 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.Maximize(cp.sum(x @ (P+Q))) constraints = [0 <= 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}') print(f'Objective 
value at optimality: {objective.value}') 
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 2.50000000e-01 -1.17411075e-11  2.98311410e-10  3.64300212e-10 
 2.50000000e-01  1.50594254e-10  1.78003033e-11] Objective 

value at optimality: 1.999999999810022 

Take the absolute value and round for clarity of view 
In [456… 

Out[456… array([0.  , 0.  , 0.25, 0.25, 0.25, 0.  , 0.  , 0.  , 0.25, 0.  , 0.  ]) 

In [457… 

Out[457… np.float64(1.999999999810022) 

In [458… 

P score = 0.999999999905011, Q score = 0.9999999999050109 

Now an LP model that sets a minimum weight 
on each atribute 

In [ ]: 

In [459… 

#incumbent_weights = np.ones(n)/n 
x = cp.Variable(n) 
A = np.ones(n) xmin = 0.001 objective = cp.Maximize(cp.sum(x @ (P+Q))) 
constraints = [xmin <= 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}') print(f'Objective 
value at optimality: {objective.value}') 

Optimal values are: None 
Objective value at optimality: None 

new_found_weights_rd = np.round(abs(x.value),3) new_found_weights_rd 

objective.value 

print(f'P score = {np.dot(P,x.value)}, Q score = {np.dot(Q,x.value)}') 

  

# Construct the problem. 
P=points[52] 
Q=points[42] 
R = (P-Q) 
#print(f'R={R}\n\n') n = 
len(P) # count of criteria 
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Now more nuanced: We do not constrain P 
and Q to have the same score. 

Can we find a set of weights that maximizes their scores? 

Clearly, we can do this with more than two points at once. Think: por�olio. 

In [460… 

Optimal values are: [0.02  0.02  0.215 0.215 0.215 0.02  0.02  0.02  0.215 
0.02  0.02 ] Objective value at optimality: 1.9632936503999652 
P score = 0.9868650792450494, Q score = 0.976428571154916 

In [461… 

Out[461… array([1.        , 0.85714286, 1.        , 1.        , 1.        , 
      0.88888889, 0.875     , 0.88888889, 1.        , 0.83333333, 
      1.        ]) 

In [462… 

Out[462… array([0.875     , 0.71428571, 1.        , 1.        , 1.        , 
      0.77777778, 0.875     , 0.88888889, 1.        , 0.83333333, 
      0.85714286]) 

Comments 
The raw P and Q scores are the normalized scores. Changing xmin from 0.01 to 0.02 roughly halves 

the objec�ve value. 

# 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) xmin = 0.02 objective = cp.Maximize(cp.sum(x @ (P+Q))) 
constraints = [xmin <= 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}') print(f'Objective value at 
optimality: {objective.value}') print(f'P score = {np.dot(P,x.value)}, Q 
score = {np.dot(Q,x.value)}') 

P 

Q 
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Interpre�ng this is tricky. What we are interested in is finding the weights we most prefer. To that 

end, if we had one or more alterna�ves that we thought were indeed especially good, e.g., P and Q, 

and we were prepared to set a minimum on weights that is above 0, then we might use the above 

formula�on to find a set of weights and rerank the alterna�ves based on this new incumbent weight 

set. Does the resul�ng ranking appeal? Does it seem on the mark? 

No�ce as well that this process could be used backwards as it were: Given a (human) ranking of the 

alterna�ves, find (one or more) weights that preserve the order. This might best we done with 

evolu�onary computa�on or some other metaheuris�c that produces mul�ple solu�ons. 

Let's follow up on this last point and see if we 
can't find weights given a very limi�ng 
ranking. 

Will pick policies 42, 46, and 22 (high, medium, low) 

In [463… 

# 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}') new_found_weights_rd = np.round(abs(x.value),3) 
new_found_weights_rd=np.round(abs(x.value),3) print(f'new_found_weights_rd = 
{new_found_weights_rd}') print(f'Objective value at optimality: 
{objective.value}') print(f'P score = {np.dot(P,x.value)}, Q score = 
{np.dot(Q,x.value)}, R scor 

Optimal values are: [0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.8  0.02 0.0 
2] new_found_weights_rd = [0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.8  0.02 0. 
02] 
Objective value at optimality: 2.288412698318447 
P score = 0.9764285714159946, Q score = 0.8098015873381745, R score = 0.5021 
82539564278 

# Construct the problem. 
P=points[42] 
Q=points[46] 
R = points[22] #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) xmin = 0.02 objective = cp.Maximize(cp.sum(x @ (P+Q + R))) 
constraints = [xmin <= x, x <= 1, cp.sum(A @ x) == 1] # , x @ (P-Q) == 0 
prob = cp.Problem(objective, constraints) 
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Interes�ng result. All weights are equal except Q-7 
affordance of capabili�es. 

There's lots more to be done. However, we want to keep it brief here. Conclusion is that uniform 

weigh�ng looks reasonably good. 

In [ ]: 

Por�olio op�miza�on 
This sort of op�miza�on formula�on could also be used for por�olio op�miza�on purposes. To this 

end we might iden�fy a number of por�olios (ensembles of alterna�ves) and compute their 

objec�ve values in the manner above. We then order them by objec�ve value. Of course, much else 

can be done. (Perhaps, however, a single solu�on from a well-considered LP would be prac�cally 

sufficient to obtain a weigh�ng. I'm guess that with a least 3 alterna�ves (good, ok, not so good) the 

LP would yield a serviceable vector of weights.) 

Discussion 
Summarizing, with equal weigh�ng on the 11 atributes we find with SAW that P (the alterna�ve at 

index 52) is the best and Q (index 42) is next best. 

Then we the found the closest weigh�ng to the equal weigh�ng that yields equal objec�ve values for 

P and Q. That weigh�ng is seen in x.values. 

For easier viewing we round both vectors, ge�ng 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 essen�ally say pay no aten�on to mi�ga�on and adapta�on, Q4 (aesthe�cs), Q9 (new 

places to go) then weigh everything else the same. 

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 objec�ve value for Q than 

for P, then switch to Q as the default choice, the new incumbent. 
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Conclusion 
1. What the analysis suggests is the policy alterna�ve found with the default, equal weigh�ng on 

atributes would seem to be more sensible than an atribute weigh�ng that found the second 
best alterna�ve (index 42) to be best. 

2. Similar analyses can be easily carried out between any two alterna�ves. The hope is that this 

assists stakeholders in arriving at reflec�ve equilibrium regarding the weigh�ng of alterna�ves. 

That said, this tool will normally need to be exercised with the ac�ve help of a decision analysist 

expert. 

3. Stepping back (again) what is most important here is the construc�on (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 delibera�on 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 weigh�ng 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-etes. 

1. A source for white papers, on its own and with input from delibera�ons. 
2. Review and revise the scores. 

3. Suggest targets / opportuni�es for more detailed studies. 
4. Use in public delibera�ons (annotate and revise). Post for public comment. 

Exemplary policy/project in light of the above: Moore Park. (n.d.). King of Prussia District. Retrieved 

August 25, 2025, from htps://visitkop.com/do-business/businessparks/moore-park/. Note in 
par�cular the Linear Park. 

The King of Prussia Linear Park (Upper Merion, PA) 

September 6, 2025  
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Quality of life? Mi�ga�on? Adapta�on? 
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