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Will Seuffert 
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RE: Comments of the Minnesota Department of Commerce 
 Docket No. E002/CI-24-115 
 
Dear Mr. Seuffert: 

Attached are the reply comments of the Minnesota Department of Commerce (Department) in the 
following matter: 

A Commission Inquiry into Xcel Energy’s Advanced Rate Design for 
Load Management 

A notice of comment was filed by the Commission on March 17, 2025.  
 
Party initial comments were filed on June 20, 2025. 
 
The Department provides recommendations on the methodology, content, and goals of a potential 
residential intra-class cost-causation study and is available to answer any questions the Minnesota 
Public Utilities Commission may have. 
 
 
Sincerely, 
 
 
/s/ Dr. SYDNIE LIEB                                                      
Assistant Commissioner of Regulatory Analysis    
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Before the Minnesota Public Utilities Commission 

   

Comments of the Minnesota Department of Commerce 
 

Docket No. E002/CI-24-115 
 
 
I. INTRODUCTION  
 
On March 17, 2025, the Minnesota Public Utilities Commission (Commission) issued a Notice of 
Comment Period in Docket No. E002/CI-24-115. The Commission invited stakeholder input on whether 
Northern States Power Company, d/b/a Xcel Energy (Xcel), should grant data access to the Citizens 
Utility Board of Minnesota and the Chan Lab from the University of Minnesota for the purpose of 
conducting a residential intra-class cost-causation study under the Open Data Access Standards, and 
what guidance the Commission should provide regarding the study’s scope, evaluation, and timing. 
 
In its initial comments, the Department found that the data request is reasonable and consistent with 
the Commission’s standards and recommended that the Commission allow the study to proceed. The 
Department further recommended that, if the Commission directs Xcel to conduct a study, the work 
should begin after full AMI deployment and be filed as a compliance filing in this docket. 
 
In these reply comments, the Department provides further recommendations on the methodology, 
contents, and goals of the study.  
 
II. PROCEDURAL BACKGROUND  
 
 July 5, 2024 The Commission adopted revised Open Data Access Standards (ODAS), 

establishing new rules for third-party access to anonymized customer 
energy usage data.1 
 

February 13, 2025 CUB and the Chan Lab submitted a letter to the Commission outlining 
their proposal to conduct a residential usage profile and cost-causation 
study using anonymized CEUD. They also submitted a data request to 
Xcel Energy under the ODAS framework.2 
 

 

1 In the Matter of a Petition by the Citizens Utility Board of Minnesota to Adopt Open Data Access Standards and In the 
Matter of a Commission Inquiry into Privacy Policies of Rate-Regulated Energy Utilities, Order Refining Open Data Access 
Standards, July 5, 2024, Docket Nos. E,G-999/M-19-505 and E,G-999/CI-12-1344, (eDockets) 20247-208049-01, 
(hereinafter, Open Data Access Standards). 
2 In the Matter of a Commission Inquiry into Xcel Energy’s Advanced Rate Design for Load Management, Citizens Utility 
Board of Minnesota and the Chan Lab at the University of Minnesota Center for Science, Technology, and Environmental 
Policy, Letter, February 13, 2025, Docket Nos. E-002/CI-24-115, (eDockets) 20252-215378-01, (hereinafter, CUB and Chan 
Lab Letter). 

https://www.edockets.state.mn.us/documents/%7BD0F08390-0000-C319-A20A-7724828B4878%7D/download?contentSequence=0&rowIndex=11
https://www.edockets.state.mn.us/documents/%7BD0440195-0000-C31C-A69D-026451CD9797%7D/download?contentSequence=0&rowIndex=9
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March 5, 2025 After Xcel denied the data request, CUB and the Chan Lab filed a formal 

complaint with the Commission, asserting that Xcel’s refusal violated the 
ODAS and requesting Commission enforcement.3 
 

March 17, 2025 The Commission issued a Notice of Comment Period seeking input on 
whether Xcel should grant access to the requested data and what 
guidance should be provided if a residential cost-causation study is 
ordered.4 
 

April 16, 2025 Xcel submitted comments opposing the study and defending its decision 
to deny the data request.5 
 

June 20, 2025 Party initial comments were filed by CUB and the Chan Lab, the Office of 
the Attorney General – Residential Utilities Division, Fresh Energy, and 
the Department. 
 

 
Topic(s) open for comment: 
 

• Should Xcel perform a study evaluating the contribution to Minnesota system costs caused by 
residential customers with different usage profiles, consulting the Citizen’s Utility Board Illinois 
study as an example? 

• What action should the Commission take, if any, regarding the information submitted by the 
Citizens Utility Board of Minnesota and the Chan Lab at the University of Minnesota in their 
February 13, 2025 and March 5, 2025 letters related to this matter? 

• If the Commission orders such a study, what guidance on the methodology, contents, and goals 
should it provide? 

• If the Commission orders such a study, when should Xcel file it and what process should be 
used to evaluate it? 

• Are there other issues or concerns related to this matter? 
 
The following sections respond to the Commissions third question (If the Commission orders such a 
study, what guidance on the methodology, contents, and goals should it provide?). 
 
 

 

3 In the Matter of a Commission Inquiry into Xcel Energy’s Advanced Rate Design for Load Management and In the Matter of 
a Petition by the Citizens Utility Board of Minnesota to Adopt Open Data Access Standards, Citizens Utility Board of 
Minnesota and the Chan Lab at the University of Minnesota Center for Science, Technology, and Environmental Policy,  
Letter, March 5, 2025, Docket Nos. E-002/CI-24-115 and E,G-999/M-19-505, (eDockets) 20253-216091-01, (hereinafter, CUB 
and Chan Lab Complaint). 
4 In the Matter of a Commission Inquiry into Xcel Energy’s Advanced Rate Design for Load Management, Notice of Comment 
Period, March 17, 2025, Docket Nos. E-002/CI-24-115, (eDockets) 20253-216475-01. 
5 In the Matter of a Commission Inquiry into Xcel Energy’s Advanced Rate Design for Load Management, Xcel Energy, 
Comments, April 16, 2025, Docket Nos. E-002/CI-24-115, (eDockets) 20254-217758-01, (hereinafter, Xcel Comments). 

https://www.edockets.state.mn.us/documents/%7B20B26795-0000-CF50-B50C-AC2862B036A8%7D/download?contentSequence=0&rowIndex=7
https://www.edockets.state.mn.us/documents/%7B60A0A595-0000-C712-B25E-A6604D7D129B%7D/download?contentSequence=0&rowIndex=6
https://www.edockets.state.mn.us/documents/%7B40E73F96-0000-CE18-BA6E-4C9A19EBBB5D%7D/download?contentSequence=0&rowIndex=4
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III. DEPARTMENT ANALYSIS  
 

A. GUIDANCE ON STUDY GOALS  
 
If Xcel conducts a study similar to the Citizens Utility Board (CUB) Illinois study, the Commission should 
clearly define the expected outcomes of the study to ensure it can provide valuable information to 
optimize ratepayer programs. The primary purpose of the study should be to better understand the 
heterogeneity of residential load shapes and how these different usage profiles relate to residential 
customer demographics, including income, geography, and other demographic characteristics. As 
stated in the CUB Illinois study, a more granular understanding of customer load profiles can “help 
improve energy efficiency, demand response, and time-variant pricing program design. By targeting a 
particular program at those most likely to benefit from it, utilities can maximize cost-effectiveness and 
achieve more ‘bang for the buck.’”6 Further, the CUB Illinois study notes that cross-subsidization and 
corresponding cost allocation and rate design issues can be explored more fully—particularly through 
an equity lens.7 The Department believes any study conducted by Xcel should similarly present an 
analysis of AMI data to inform future policy recommendations. Specifically, the goals of an Xcel study 
should be to explore: 

1. How to optimize customer enrollment in affordability programs for low-income customers, 
promoting participation of customers with the highest bills relative to income; 

2. How to optimize customer enrollment in load flexibility programs and rates (e.g., peak time 
rebates, demand response, time-of-use rates) based on more granular customer load profiles 
and locations; 

3. Development of cluster-based load profiles beyond the average residential class load profile to 
enable more granular bill impacts analysis for existing and future rates and programs; 

4. The impacts of residential class cross-subsidization on low-income customers to inform 
potential rate design and cost allocation approaches that reduce bills for low-income 
customers, make electrification more affordable for low-income customers, or advance other 
equity goals; and 

5. The impacts of electrification for customers with different load profiles and how these impacts 
may be mitigated through program offerings like managed charging, low-income programs, or 
rate design. 

 
B. GUIDANCE ON STUDY METHODOLOGY AND CONTENTS  

 
B.1. Cluster approach 

 
In the Illinois CUB study, the authors use the K-means algorithm to identify six primary load shapes for 
the population of ComEd and Ameren customers. While the authors do not explain why they have 

 

6 Zethmayr, Jeff, and Ramandeep Singh Makhija. "Six Unique Load Shapes: A Segmentation Analysis of Illinois Residential 
Electricity Consumers." The Electricity Journal, vol. 32, no. 9, 2019, p. 1. Elsevier, https://doi.org/10.1016/j.tej.2019.106643. 
7 Id.  

https://doi.org/10.1016/j.tej.2019.106643
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selected this approach, it appears to be widely used and well validated in the literature. However, one 
apparent drawback of the K-means algorithm is that it requires the number of clusters to be set in 
advance of the analysis, rather than having this parameter determined endogenously through the 
modeling. It is not clear whether the authors’ choice of six clusters is optimal.  
 
If Xcel proceeds with the K-means algorithm for determining load shapes, then it should carefully 
consider the number of clusters used and support its decision for this parameter. Even if Xcel is not 
able to endogenously determine the number of clusters through its modeling, it should evaluate 
alternative numbers of clusters for robustness, considering modeling statistics to see whether a 
greater or fewer number of clusters might be warranted. Xcel should also address the merits of 
alternative methodologies geared to selecting an optimal number of clusters, such as the “elbow 
method.”8 
 
Xcel should also consider stratifying its data prior to clustering to gain additional insight into the ways 
that customer geography and demographics may correlate with differences in usage behavior. This 
consideration is discussed in further detail in the following section.  
 

B.2. Evaluating cluster demographics and dealing with heterogeneity 
 
The primary goal of the CUB Illinois study is to understand the particular demographic characteristics 
predominant among individuals with different usage profiles (i.e., in each of the different clusters). To 
evaluate these demographics, the authors analyze data at the census block group (CBG) level. 
However, this approach is limited in its cluster-center view—it provides some insight into the 
characteristics of users within a cluster but does not directly support the evaluation of how residential 
customers with given demographic characteristics use electricity. The available data is a key limiting 
factor. It is not possible to identify the demographic characteristics of individual customer accounts. 
Rather, demographic correlations are identified by matching accounts with CBGs and referencing the 
demographics of the given CBGs in aggregate. In turn, the publicly available CBG data is at a relatively 
high degree of aggregation, which further confounds the demographic analysis of customer load 
shapes.  
 
As a result of both data challenges and methodological choices, the CUB Illinois study authors’ 
conclusions about customer characteristics have limited utility. For example, about the members of 
Cluster 4, the authors state that they are “both relatively likely to have no high school while also the 
most likely to hold a post-graduate degree.”9 Describing Cluster 2, the authors explain that it includes 
customers in areas of the city “with high levels of poverty,” along with those residing in “the affluent 
north side.”10  
 
If Xcel undertakes a similar study, then the Department recommends that it include additional analyses 
to better understand how different customers use electricity. In other words, we recommend that Xcel 

 

8 See Trotta, Gianlucca, et al. Heterogeneity of Electricity Consumption Patterns in Vulnerable Households. Energies. 
September 10, 2020. Available online at: https://www.mdpi.com/1996-1073/13/18/4713.  
9 IL CUB study, at 5.  
10 Id.  

https://www.mdpi.com/1996-1073/13/18/4713
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also take a customer-centric perspective in addition to the cluster-centric approach employed by the 
CUB Illinois study. Xcel should consider first sorting its data by geography so that it can separately 
evaluate the load shapes of customers in different segments of its service territory. Additionally, Xcel 
should seek approaches using the available data to better understand the load shapes of vulnerable 
customers. The IL CUB study authors conducted a parallel analysis with a binary LIHEAP variable to 
capture the distribution of low-income customers across the different clusters. This approach is valid 
but limited; Xcel should seek to better understand how low-income customers use electricity, and it 
should not limit this analysis to only those customers qualifying for assistance programming, which is a 
very high bar.  
 
Even if only aggregated data at the census block group is available, Xcel could seek to stratify its 
customer account data by sorting based upon CBG characteristics first; while some CBGs may be 
demographically mixed, others are likely more uniform in income and education levels, housing 
features, and other salient demographic features. Thus, for example, Xcel could construct a sample of 
customers by screening for only those accounts associated with CBGs with high rates of poverty/low 
incomes and then analyze the load shapes of those customers in isolation. We do not suggest that 
stratifying first by geography or CBG demographics should replace the population-level approach used 
by the IL CUB authors. Rather, we recommend that these alternative analytical approaches be used to 
provide additional context.  
 
Finally, we have some concern about the reliance on Cluster 1 in the IL CUB study as a reference for 
drawing conclusions about the demographics of other clusters. If Xcel takes an analogous approach, 
then it should provide further justification for its choice of a cluster to use as the benchmark. 
Alternatively, Xcel could seek to compare more directly the demographic characteristics of members of 
each cluster with overall average characteristics across its service territory.  
   

B.3. Analysis of Automatic Bill Credit Pilot approach 
 
As discussed in Xcel Energy’s initial comments, the current Notice resulted from the Commission’s 
December 5, 2024, Order in Docket No. E002/M-24-173, in which the Commission approved the 
Automatic Bill Credit (ABC) Pilot.11 While the Commission did not condition the approval of the ABC 
pilot on a potential residential intra-class cost-causation study, the study presents an opportunity to 
investigate the effectiveness of the ABC Pilot structure.  
 
Under the ABC Pilot, Xcel identifies census block groups (CBGs) where both the average electric energy 
burden is estimated to exceed 4 percent, and also 35 percent of households have an income at or 
below 185 percent of the Federal Poverty Level. All residential customers in these CBGs are 
automatically enrolled in the Pilot and receive bill credits to bring the average electric energy burden in 
each CBG to 4 percent.12 The Commission’s order approving the ABC Pilot includes a discussion of over-

 

11 Xcel Energy Comments, at 2-3;  
12 In the Matter of Xcel Energy’s Petition for an Automatic Bill Credit Pilot Program, In the Matter of Efforts to Advance 
Workforce Diversity, Inclusive Participation, and Equitable Access to Utility Services for Xcel Energy, and In the Matter of the 
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inclusion and under-inclusion, which represent households in qualifying CBGs with lower electric 
energy burden than 4 percent but still receive a bill credit and households in non-qualifying CBGs with 
greater electric energy burden than 4 percent but will not receive a bill credit, respectively. Generally, 
any affordability program should seek to minimize both over-inclusion and under-inclusion. However, 
there is a tradeoff between these two objectives.  
 
A 2019 working paper from the National Bureau of Economic Research analyzes the over-inclusion 
(referred to as Type 1 error) and under-inclusion (referred to as Type 2 error) that result from the use 
of geographical and census data to determine eligibility for energy bill protections. The study shows 
how each type of error changes based on the threshold used to determine eligibility:13 

 
 
If the Commission directs Xcel to conduct the study, the study should also aim to examine the 
relationship between over-inclusion and under-inclusion under the ABC Pilot to help determine the 
appropriate eligibility threshold for the ABC Pilot.  
 

B.4. Rate and Program Design Recommendations  
 
Based on the results of the study, Xcel should provide recommendations for rates, programs, and 
policies that align with the goals described above in Section III.A, with a focus on low-income 

 

2020–2034 Upper Midwest Integrated Resource Plan of Northern States Power Company d/b/a Xcel Energy, Order 
Approving Automatic Bill Credit Pilot Program as Modified, December 5, 2024, Docket Nos. E002/M-24-173, E-002/M-22-
266, and E-002/RP-19-368, (eDockets) 202412-212739-01. 
13 National Bureau of Economic Research. 2019. The Efficiency and Distributional Effects of Alternative Residential 
Electricity Rate Designs, Figure 11. https://www.nber.org/system/files/working_papers/w25570/w25570.pdf. 

https://www.edockets.state.mn.us/documents/%7B60089893-0000-C810-B4F6-1BC5AE22E548%7D/download?contentSequence=0&rowIndex=4
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customers. Like for the ABC Pilot, Xcel should consult with the Equity Stakeholder Advisory Group to 
develop these recommendations.  
 
IV. DEPARTMENT RECOMMENDATIONS  
 
Based on analysis of the proposed study, Xcel’s comments, and the information in the record, the 
Department has prepared recommendations, which are provided below. The recommendations 
correspond to the subheadings of Section III above. 
 

A. GUIDANCE ON STUDY GOALS 
 

• The Department recommends that if Xcel conducts a parallel study, the goals of the study 
should be:  
o How to optimize customer enrollment in affordability programs for low-income customers, 

promoting participation of those customers with the highest bills relative to income; 
o How to optimize customer enrollment in load flexibility programs and rates (e.g., peak time 

rebates, demand response, time-of-use rates) based on more granular customer load 
profiles and locations; 

o Development of cluster-based load profiles beyond the average residential class load profile 
to enable more granular bill impacts analysis for existing and future rates and programs; 

o The impacts of residential class cross-subsidization on low-income customers to inform 
potential rate design and cost allocation approaches that reduce bills for low-income 
customers, make electrification more affordable for low-income customers, or advance 
other equity goals; and 

o The impacts of electrification for customers with different load profiles and how these 
impacts may be mitigated through program offerings like managed charging, low-income 
programs, or rate design.  
 

B.  GUIDANCE ON STUDY METHODOLOGY AND CONTENTS 
 

• B.1. The Department recommends that Xcel evaluate alternative numbers of clusters 
rather than defaulting to six clusters. 

• B.2. The Department recommends that Xcel include additional analysis to better 
understand how customers with different demographic characteristics, including low-
income customers, use electricity. 

• B.3. The Department recommends that Xcel examine the relationship between over-
inclusion and under-inclusion of customers under the ABC Pilot. 

• B.4. The Department recommends that Xcel develop rate and program design 
recommendations based on the results of the study, in consultation with the Equity 
Stakeholder Advisory Group.  



 
CERTIFICATE OF SERVICE 

 
I, Sharon Ferguson, hereby certify that I have this day, served copies of the 
following document on the attached list of persons by electronic filing, certified 
mail, e-mail, or by depositing a true and correct copy thereof properly enveloped 
with postage paid in the United States Mail at St. Paul, Minnesota. 
 
Minnesota Department of Commerce 
Reply Comments 
 
Docket No. E002/CI-24-115 
 
Dated this 1st day of July 2025 
 
/s/Sharon Ferguson 
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RE:	Comments of the Minnesota Department of Commerce

	Docket No. E002/CI-24-115



Dear Mr. Seuffert:

Attached are the reply comments of the Minnesota Department of Commerce (Department) in the following matter:

A Commission Inquiry into Xcel Energy’s Advanced Rate Design for Load Management

A notice of comment was filed by the Commission on March 17, 2025. 



Party initial comments were filed on June 20, 2025.



The Department provides recommendations on the methodology, content, and goals of a potential residential intra-class cost-causation study and is available to answer any questions the Minnesota Public Utilities Commission may have.





Sincerely,





/s/ Dr. SYDNIE LIEB                                                     

Assistant Commissioner of Regulatory Analysis   
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[bookmark: _Toc174055957]INTRODUCTION 



On March 17, 2025, the Minnesota Public Utilities Commission (Commission) issued a Notice of Comment Period in Docket No. E002/CI-24-115. The Commission invited stakeholder input on whether Northern States Power Company, d/b/a Xcel Energy (Xcel), should grant data access to the Citizens Utility Board of Minnesota and the Chan Lab from the University of Minnesota for the purpose of conducting a residential intra-class cost-causation study under the Open Data Access Standards, and what guidance the Commission should provide regarding the study’s scope, evaluation, and timing.



In its initial comments, the Department found that the data request is reasonable and consistent with the Commission’s standards and recommended that the Commission allow the study to proceed. The Department further recommended that, if the Commission directs Xcel to conduct a study, the work should begin after full AMI deployment and be filed as a compliance filing in this docket.



In these reply comments, the Department provides further recommendations on the methodology, contents, and goals of the study. 



[bookmark: _Toc174055958]PROCEDURAL BACKGROUND 



		 July 5, 2024

		The Commission adopted revised Open Data Access Standards (ODAS), establishing new rules for third-party access to anonymized customer energy usage data.[footnoteRef:2] [2:  In the Matter of a Petition by the Citizens Utility Board of Minnesota to Adopt Open Data Access Standards and In the Matter of a Commission Inquiry into Privacy Policies of Rate-Regulated Energy Utilities, Order Refining Open Data Access Standards, July 5, 2024, Docket Nos. E,G-999/M-19-505 and E,G-999/CI-12-1344, (eDockets) 20247-208049-01, (hereinafter, Open Data Access Standards).] 






		February 13, 2025

		CUB and the Chan Lab submitted a letter to the Commission outlining their proposal to conduct a residential usage profile and cost-causation study using anonymized CEUD. They also submitted a data request to Xcel Energy under the ODAS framework.[footnoteRef:3] [3:  In the Matter of a Commission Inquiry into Xcel Energy’s Advanced Rate Design for Load Management, Citizens Utility Board of Minnesota and the Chan Lab at the University of Minnesota Center for Science, Technology, and Environmental Policy, Letter, February 13, 2025, Docket Nos. E-002/CI-24-115, (eDockets) 20252-215378-01, (hereinafter, CUB and Chan Lab Letter).] 






		March 5, 2025

		After Xcel denied the data request, CUB and the Chan Lab filed a formal complaint with the Commission, asserting that Xcel’s refusal violated the ODAS and requesting Commission enforcement.[footnoteRef:4] [4:  In the Matter of a Commission Inquiry into Xcel Energy’s Advanced Rate Design for Load Management and In the Matter of a Petition by the Citizens Utility Board of Minnesota to Adopt Open Data Access Standards, Citizens Utility Board of Minnesota and the Chan Lab at the University of Minnesota Center for Science, Technology, and Environmental Policy,  Letter, March 5, 2025, Docket Nos. E-002/CI-24-115 and E,G-999/M-19-505, (eDockets) 20253-216091-01, (hereinafter, CUB and Chan Lab Complaint).] 






		March 17, 2025

		The Commission issued a Notice of Comment Period seeking input on whether Xcel should grant access to the requested data and what guidance should be provided if a residential cost-causation study is ordered.[footnoteRef:5] [5:  In the Matter of a Commission Inquiry into Xcel Energy’s Advanced Rate Design for Load Management, Notice of Comment Period, March 17, 2025, Docket Nos. E-002/CI-24-115, (eDockets) 20253-216475-01.] 






		April 16, 2025

		Xcel submitted comments opposing the study and defending its decision to deny the data request.[footnoteRef:6] [6:  In the Matter of a Commission Inquiry into Xcel Energy’s Advanced Rate Design for Load Management, Xcel Energy, Comments, April 16, 2025, Docket Nos. E-002/CI-24-115, (eDockets) 20254-217758-01, (hereinafter, Xcel Comments).] 






		June 20, 2025

		Party initial comments were filed by CUB and the Chan Lab, the Office of the Attorney General – Residential Utilities Division, Fresh Energy, and the Department.







[bookmark: _Toc174055959]

Topic(s) open for comment:



Should Xcel perform a study evaluating the contribution to Minnesota system costs caused by residential customers with different usage profiles, consulting the Citizen’s Utility Board Illinois study as an example?

What action should the Commission take, if any, regarding the information submitted by the Citizens Utility Board of Minnesota and the Chan Lab at the University of Minnesota in their February 13, 2025 and March 5, 2025 letters related to this matter?

If the Commission orders such a study, what guidance on the methodology, contents, and goals should it provide?

If the Commission orders such a study, when should Xcel file it and what process should be used to evaluate it?

Are there other issues or concerns related to this matter?



The following sections respond to the Commissions third question (If the Commission orders such a study, what guidance on the methodology, contents, and goals should it provide?).





DEPARTMENT ANALYSIS 



[bookmark: _Ref201935786]Guidance on Study goals 



If Xcel conducts a study similar to the Citizens Utility Board (CUB) Illinois study, the Commission should clearly define the expected outcomes of the study to ensure it can provide valuable information to optimize ratepayer programs. The primary purpose of the study should be to better understand the heterogeneity of residential load shapes and how these different usage profiles relate to residential customer demographics, including income, geography, and other demographic characteristics. As stated in the CUB Illinois study, a more granular understanding of customer load profiles can “help improve energy efficiency, demand response, and time-variant pricing program design. By targeting a particular program at those most likely to benefit from it, utilities can maximize cost-effectiveness and achieve more ‘bang for the buck.’”[footnoteRef:7] Further, the CUB Illinois study notes that cross-subsidization and corresponding cost allocation and rate design issues can be explored more fully—particularly through an equity lens.[footnoteRef:8] The Department believes any study conducted by Xcel should similarly present an analysis of AMI data to inform future policy recommendations. Specifically, the goals of an Xcel study should be to explore: [7:  Zethmayr, Jeff, and Ramandeep Singh Makhija. "Six Unique Load Shapes: A Segmentation Analysis of Illinois Residential Electricity Consumers." The Electricity Journal, vol. 32, no. 9, 2019, p. 1. Elsevier, https://doi.org/10.1016/j.tej.2019.106643.]  [8:  Id. ] 


1. How to optimize customer enrollment in affordability programs for low-income customers, promoting participation of customers with the highest bills relative to income;

2. How to optimize customer enrollment in load flexibility programs and rates (e.g., peak time rebates, demand response, time-of-use rates) based on more granular customer load profiles and locations;

3. Development of cluster-based load profiles beyond the average residential class load profile to enable more granular bill impacts analysis for existing and future rates and programs;

4. The impacts of residential class cross-subsidization on low-income customers to inform potential rate design and cost allocation approaches that reduce bills for low-income customers, make electrification more affordable for low-income customers, or advance other equity goals; and

5. The impacts of electrification for customers with different load profiles and how these impacts may be mitigated through program offerings like managed charging, low-income programs, or rate design.



Guidance on Study methodology and contents 



Cluster approach



In the Illinois CUB study, the authors use the K-means algorithm to identify six primary load shapes for the population of ComEd and Ameren customers. While the authors do not explain why they have selected this approach, it appears to be widely used and well validated in the literature. However, one apparent drawback of the K-means algorithm is that it requires the number of clusters to be set in advance of the analysis, rather than having this parameter determined endogenously through the modeling. It is not clear whether the authors’ choice of six clusters is optimal. 



If Xcel proceeds with the K-means algorithm for determining load shapes, then it should carefully consider the number of clusters used and support its decision for this parameter. Even if Xcel is not able to endogenously determine the number of clusters through its modeling, it should evaluate alternative numbers of clusters for robustness, considering modeling statistics to see whether a greater or fewer number of clusters might be warranted. Xcel should also address the merits of alternative methodologies geared to selecting an optimal number of clusters, such as the “elbow method.”[footnoteRef:9] [9:  See Trotta, Gianlucca, et al. Heterogeneity of Electricity Consumption Patterns in Vulnerable Households. Energies. September 10, 2020. Available online at: https://www.mdpi.com/1996-1073/13/18/4713. ] 




Xcel should also consider stratifying its data prior to clustering to gain additional insight into the ways that customer geography and demographics may correlate with differences in usage behavior. This consideration is discussed in further detail in the following section. 



Evaluating cluster demographics and dealing with heterogeneity



The primary goal of the CUB Illinois study is to understand the particular demographic characteristics predominant among individuals with different usage profiles (i.e., in each of the different clusters). To evaluate these demographics, the authors analyze data at the census block group (CBG) level. However, this approach is limited in its cluster-center view—it provides some insight into the characteristics of users within a cluster but does not directly support the evaluation of how residential customers with given demographic characteristics use electricity. The available data is a key limiting factor. It is not possible to identify the demographic characteristics of individual customer accounts. Rather, demographic correlations are identified by matching accounts with CBGs and referencing the demographics of the given CBGs in aggregate. In turn, the publicly available CBG data is at a relatively high degree of aggregation, which further confounds the demographic analysis of customer load shapes. 



As a result of both data challenges and methodological choices, the CUB Illinois study authors’ conclusions about customer characteristics have limited utility. For example, about the members of Cluster 4, the authors state that they are “both relatively likely to have no high school while also the most likely to hold a post-graduate degree.”[footnoteRef:10] Describing Cluster 2, the authors explain that it includes customers in areas of the city “with high levels of poverty,” along with those residing in “the affluent north side.”[footnoteRef:11]  [10:  IL CUB study, at 5. ]  [11:  Id. ] 




If Xcel undertakes a similar study, then the Department recommends that it include additional analyses to better understand how different customers use electricity. In other words, we recommend that Xcel also take a customer-centric perspective in addition to the cluster-centric approach employed by the CUB Illinois study. Xcel should consider first sorting its data by geography so that it can separately evaluate the load shapes of customers in different segments of its service territory. Additionally, Xcel should seek approaches using the available data to better understand the load shapes of vulnerable customers. The IL CUB study authors conducted a parallel analysis with a binary LIHEAP variable to capture the distribution of low-income customers across the different clusters. This approach is valid but limited; Xcel should seek to better understand how low-income customers use electricity, and it should not limit this analysis to only those customers qualifying for assistance programming, which is a very high bar. 



Even if only aggregated data at the census block group is available, Xcel could seek to stratify its customer account data by sorting based upon CBG characteristics first; while some CBGs may be demographically mixed, others are likely more uniform in income and education levels, housing features, and other salient demographic features. Thus, for example, Xcel could construct a sample of customers by screening for only those accounts associated with CBGs with high rates of poverty/low incomes and then analyze the load shapes of those customers in isolation. We do not suggest that stratifying first by geography or CBG demographics should replace the population-level approach used by the IL CUB authors. Rather, we recommend that these alternative analytical approaches be used to provide additional context. 



Finally, we have some concern about the reliance on Cluster 1 in the IL CUB study as a reference for drawing conclusions about the demographics of other clusters. If Xcel takes an analogous approach, then it should provide further justification for its choice of a cluster to use as the benchmark. Alternatively, Xcel could seek to compare more directly the demographic characteristics of members of each cluster with overall average characteristics across its service territory. 

  

Analysis of Automatic Bill Credit Pilot approach



As discussed in Xcel Energy’s initial comments, the current Notice resulted from the Commission’s December 5, 2024, Order in Docket No. E002/M-24-173, in which the Commission approved the Automatic Bill Credit (ABC) Pilot.[footnoteRef:12] While the Commission did not condition the approval of the ABC pilot on a potential residential intra-class cost-causation study, the study presents an opportunity to investigate the effectiveness of the ABC Pilot structure.  [12:  Xcel Energy Comments, at 2-3; ] 




Under the ABC Pilot, Xcel identifies census block groups (CBGs) where both the average electric energy burden is estimated to exceed 4 percent, and also 35 percent of households have an income at or below 185 percent of the Federal Poverty Level. All residential customers in these CBGs are automatically enrolled in the Pilot and receive bill credits to bring the average electric energy burden in each CBG to 4 percent.[footnoteRef:13] The Commission’s order approving the ABC Pilot includes a discussion of over-inclusion and under-inclusion, which represent households in qualifying CBGs with lower electric energy burden than 4 percent but still receive a bill credit and households in non-qualifying CBGs with greater electric energy burden than 4 percent but will not receive a bill credit, respectively. Generally, any affordability program should seek to minimize both over-inclusion and under-inclusion. However, there is a tradeoff between these two objectives.  [13:  In the Matter of Xcel Energy’s Petition for an Automatic Bill Credit Pilot Program, In the Matter of Efforts to Advance Workforce Diversity, Inclusive Participation, and Equitable Access to Utility Services for Xcel Energy, and In the Matter of the 2020–2034 Upper Midwest Integrated Resource Plan of Northern States Power Company d/b/a Xcel Energy, Order Approving Automatic Bill Credit Pilot Program as Modified, December 5, 2024, Docket Nos. E002/M-24-173, E-002/M-22-266, and E-002/RP-19-368, (eDockets) 202412-212739-01.] 




A 2019 working paper from the National Bureau of Economic Research analyzes the over-inclusion (referred to as Type 1 error) and under-inclusion (referred to as Type 2 error) that result from the use of geographical and census data to determine eligibility for energy bill protections. The study shows how each type of error changes based on the threshold used to determine eligibility:[footnoteRef:14] [14:  National Bureau of Economic Research. 2019. The Efficiency and Distributional Effects of Alternative Residential Electricity Rate Designs, Figure 11. https://www.nber.org/system/files/working_papers/w25570/w25570.pdf.] 


[image: A graph of a number of errors

AI-generated content may be incorrect.]



If the Commission directs Xcel to conduct the study, the study should also aim to examine the relationship between over-inclusion and under-inclusion under the ABC Pilot to help determine the appropriate eligibility threshold for the ABC Pilot. 



Rate and Program Design Recommendations 



Based on the results of the study, Xcel should provide recommendations for rates, programs, and policies that align with the goals described above in Section III.A, with a focus on low-income customers. Like for the ABC Pilot, Xcel should consult with the Equity Stakeholder Advisory Group to develop these recommendations. 



[bookmark: _Toc174055968]DEPARTMENT RECOMMENDATIONS 



Based on analysis of the proposed study, Xcel’s comments, and the information in the record, the Department has prepared recommendations, which are provided below. The recommendations correspond to the subheadings of Section III above.



Guidance on Study Goals



The Department recommends that if Xcel conducts a parallel study, the goals of the study should be: 

· How to optimize customer enrollment in affordability programs for low-income customers, promoting participation of those customers with the highest bills relative to income;

· How to optimize customer enrollment in load flexibility programs and rates (e.g., peak time rebates, demand response, time-of-use rates) based on more granular customer load profiles and locations;

· Development of cluster-based load profiles beyond the average residential class load profile to enable more granular bill impacts analysis for existing and future rates and programs;

· The impacts of residential class cross-subsidization on low-income customers to inform potential rate design and cost allocation approaches that reduce bills for low-income customers, make electrification more affordable for low-income customers, or advance other equity goals; and

· The impacts of electrification for customers with different load profiles and how these impacts may be mitigated through program offerings like managed charging, low-income programs, or rate design. 



 GUIDANCE ON STUDY METHODOLOGY AND CONTENTS



B.1. The Department recommends that Xcel evaluate alternative numbers of clusters rather than defaulting to six clusters.

B.2. The Department recommends that Xcel include additional analysis to better understand how customers with different demographic characteristics, including low-income customers, use electricity.

B.3. The Department recommends that Xcel examine the relationship between over-inclusion and under-inclusion of customers under the ABC Pilot.

B.4. The Department recommends that Xcel develop rate and program design recommendations based on the results of the study, in consultation with the Equity Stakeholder Advisory Group. 
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Figure 11: Type 1 and 2 errors in using Census Block Group data to determine bill protec-
tions
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