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INTRODUCTION
This report (the “Report”) was prepared in accordance with a consulting agreement between Minnesota
Power, a division of ALLETE, Inc. (“Minnesota Power” or the “Company”), the Citizens Utility Board of
Minnesota (“CUB-MN”), and the Citizens Utility Board of Illinois (“CUB-IL” and, collectively with CUB-MN,
“CUB”, “we”, “our”, “us”).1 The Report describes the methodology and findings of an analytical study CUB
performed assessing how various proposed rate designs would affect the Company’s residential customers,
if implemented. The Report is intended for inclusion in the Company’s December 1, 2020 Compliance Report
filed in Minnesota Public Utilities Commission Docket Number E-015/M-12-233 (the “Rate Design Docket”).
Part I of this Report provides an overview of the procedural history giving rise to the study described herein
and describes the Company’s current and proposed rate designs included in our analysis. Part II describes
the methodology we used to assess the effects of different proposed rate options on the Company’s
residential customers. Part III presents the findings of our analysis.
I.

OVERVIEW OF THE PROCEDURAL HISTORY AND MINNESOTA POWER RATE DESIGNS
ADDRESSED IN THIS REPORT
a. Procedural History

On March 20, 2012, the Company filed a petition with the Minnesota Public Utilities Commission (the “PUC”
or “Commission”) for approval of a residential Time-of-Day (“TOD”) rate pilot program.2 A TOD rate includes
two or more established rate blocks during the day or week; rates are higher during periods of high
electricity demand (often early evening), and lower during low-demand hours (often overnight). In this way,
customers participating in a TOD rate program are incentivized to shift their electricity consumption to
lower-demand times throughout the day. The Commission approved the pilot program,3 and the Company
began offering a TOD rate to a small group of its residential customers in 2014.
The Commission issued orders on February 13, 2018 and August 20, 2018 requiring the Company to include
the following details in a February 2019 compliance report filed in the Rate Design Docket:
1.
2.
3.
4.

“alternative rate designs and TOD periods, along with the impact of those alternatives[;]4”
“system information about its peak demand, its peak demand consistent with MISO, and the hourly
cost of meeting its peak demand;
more information about its meter-data-management request for proposals; and
a discussion of what goals Minnesota Power believes should be addressed by the [TOD] rate.”5

The Commission also stated that the Company should engage stakeholders in developing alternative rate
designs and TOD periods that could better serve the Company’s customers and system as a whole.6 The
The Company did not compensate CUB, or any staff persons or representatives of CUB, for work performed to prepare this Report
or conduct analyses contributing hereto. Other than providing this Report to the Company, CUB does not intend to file additional
comments on the Company’s rate designs discussed in the Company’s December 1, 2020 Compliance Report.
2
Minnesota Power, Initial Filing – Time of Day Pilot Rider for Approval, Docket No. E-015/M-12-233 (March 20, 2012)..
3
Minnesota Public Utilities Commission, Order, Docket No. E-015/M-12-233 (Nov. 30, 2012)..
4
Minnesota Public Utilities Commission, Order Accepting Compliance Report and Requiring Additional Reports, Docket No. E015/M-12-233 (Feb. 13, 2018) (“PUC Feb. 2018 Order”) at 2.
5
Minnesota Public Utilities Commission, Order Accepting Compliance, Postponing Deadline for Next Report, and Requiring Filings,
Docket No. E-015/M-12-233 (Aug. 20, 2018) at 6.
6
PUC Feb. 2018 Order at 2.
1
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Company engaged the Great Plains Institute (“GPI”) and Center for Energy and Environment (“CEE”) to
design and conduct a stakeholder engagement process. CUB-MN was among the stakeholders that
participated in this engagement process.
In consultation with stakeholders and consultants, the Company designed three preliminary TOD rate
options, which the Company summarized in more detail in its February 2019 Compliance Report filed in the
Rate Design Docket.7 In this report, the Company also included a preliminary assessment of how the three
rate options would affect its customers’ bills, concluding that low-income customers were unlikely to be
disproportionately impacted.8
The Commission issued an order on August 16, 20199 accepting the Company’s February 2019 Compliance
Report and directing the Company to continue a stakeholder engagement process in order to provide an
additional update on its alternative TOD rate designs, including:
1.
2.
3.

4.

Discussion on future implementation on dynamic pricing;
A proposal for one or more preferred TOD rate options;
A discussion of other options presented by stakeholders, including consideration of higher on-peak
to super-off-peak ratios and potential future implementation of dynamic pricing and dynamic time
periods; and
A proposed implementation timeline, including discussion of a proposal to phase in TOD rates as
soon as Minnesota Power’s new meter data management system is implemented.

Meanwhile, in a rate case filed in November 2019, the Company separately proposed a phased transition
away from its current Inclining Block Rate (“IBR”) structure to a flat rate with a low-income discount – a
proposal partially influenced by stakeholder discussions in the Rate Design Docket.10 However, following
the onset of the COVID-19 pandemic, the Company filed a petition to resolve and withdraw its 2019 Rate
Case.11 In its withdrawal petition, the Company proposed to continue working with stakeholders to identify
other rate design options in the Rate Design Docket.12 In an order issued on June 30, 2020 resolving the
Company’s 2019 Rate Case, the Commission directed the Company to continue to “address issues of
residential rate design issues in [the Rate Design Docket].”13 To account for additional issues addressed in
the withdrawn 2019 Rate Case, the Company requested an extension for its next TOD Annual Compliance
Report due in the Rate Design Docket.14 The Commission granted the request, extending the deadline from
August 20, 2020 to December 1, 2020.15
In preparation to submit its December 1, 2020 TOD Annual Compliance Report, the Company partnered
with CUB to conduct a statistical analysis of the proposed transition from IBR to a flat rate with a lowincome, low-energy-use discount or to the Company’s proposed TOD rate options – which would also
See generally, Minnesota Power, Compliance Filing – Smart Grid Advanced Metering Infrastructure Pilot Project Report, Docket No.
E-015/M-12-233 (Feb. 2, 2019) (“Minnesota Power Feb. 2019 Compliance Report”).
8
Id. at 28.
9
Minnesota Public Utilities Commission, Order Accepting Compliance Report as Complete and Modifying Requirements for 2020
Annual Compliance Report, Docket No. E-015/M-12-233 (Aug. 16, 2019).
10
See, e.g., Minnesota Power, Direct Testimony and Schedules, Marcia A. Podratz, Docket No. E-015/GR-19-442 (Nov. 1, 2019) at 72.
11
Minnesota Power, Letter Regarding Suspension of Rate Case and Reduction in Interim Rates, Docket No. E-015/GR-19-442 (April
23, 2020).
12
Id. at 4.
13
Minnesota Public Utilities commission, Order – Initial Order Approving Petition and Resolving Rate Case with Conditions, Docket
No. E-015/GR-19-442 (June 30, 2020) at 3 (Order pt 2.A).
14
Minnesota Power, Extension/Variance Request, Docket No. E-015/M-12-233 (July 2, 2020).
15
Public Utilities Commission, Notice of Extension/Variance, Docket No. E-015/M-12-233 (July 2, 2020). “
7
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include a low-income, low-energy-use discount – to determine the likely impact such options would have
on the Company’s residential customers. Specifically, the Company and CUB sought to determine the bill
impact associated with transitioning from an IBR rate to each of the flat rate and three proposed TOD rates
for:
●
●

LIHEAP-eligible vs Non-LIHEAP-eligible customers
Customers belonging to various load shape clusters suggesting different types of energy usage

We also sought to understand which customers would experience the most extreme bill impacts (whether
large bill increases or decreases) under each proposed rate, as compared to the Company’s existing IBR
rates. (Note, we did not analyze bill impacts associated with a transition from a flat rate to a TOD rate.)
b. Minnesota Power’s current IBR, proposed flat rate, and proposed TOD rates
This section provides a summary of Minnesota Power’s current IBR, its proposed flat rate with a low-income,
low-energy-use discount, and the Company’s three proposed TOD rates with a low-income, low-energyuse discount. This is intended as a summary only – more detailed information about the Company’s existing
IBR, proposed transition to a flat or TOD rate, and anticipated timeline of any transition to a new rate design
is available in the Company’s December 1, 2020 Compliance Report filed in the Rate Design Docket.
i. Inclining Block Rate
Minnesota Power currently utilizes an “inclining block” rate that increases for higher quantities of energy
use. Namely, customers are charged incrementally increasing rates based on the amount of energy
(including fuel and purchased energy) they use on a monthly basis, according to the following schedule:
Current IBR Rate
Energy Blocks
0 kWH to 400 kWh
401 kWH to 800 kWh
801 kWh to 1200 kWh
Over 1200 kWh

$0.08290
$0.10634
$0.12980
$0.15520

The IBR design benefits low-energy-usage customers, who are charged lower rates than high-use
customers. Some studies – and the experience of low-income service providers such as the Energy CENTS
Coalition, which participated in Minnesota Power’s rate design stakeholder discussions – suggest that
low-income households are more likely than an average customer to use less energy, and therefore to
benefit from the IBR structure.16 Conversely, this suggests low-income customers are more likely to see
rate increases when a utility moves away from an IBR structure.
Minnesota Power is unique among Minnesota utilities in utilizing an IBR rate design. In its 2019 Rate Case,
the Company proposed transitioning away from its IBR structure to a flat rate.17 In doing so, the Company
(with input from stakeholders) sought to establish a rate that carried forward the existing benefits for lowincome, low-energy usage customers to ensure they are not harmed in a transition away from the IBR
See, e.g., Roger D, Colton, “Energy Consumption and Expenditures by Low-Income Customers,” The Electricity Journal, Vol. 15,
Issue 3 (April 2002) at 70-75, available at https://www.sciencedirect.com/science/article/abs/pii/S1040619002002798; see also, Jeff
Zethmayr, Ramandeep Singh Makhija, Six unique load shapes: A segmentation analysis of Illinois residential electricity consumers,
The Electricity Journal 32 (2019) 106643 (“CUB-IL 2019 Cluster Analysis”), available at https://www.citizensutilityboard.org/wpcontent/uploads/2019/06/ClusterAnalysisFinal.pdf
17
See, e.g., Frank L. Frederickson, Case Overview Direct Testimony, Docket No. E-015/GR-19-442 (Nov. 1, 2019) at 3.
16
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design. Low income, high-energy usage customers would likely also benefit from such a transition, as they
would no longer be subject to increasing, usage-based rates included in the IBR design.
ii. Flat with Usage-Qualified Low-Income Discount
Under the Company’s IBR to flat rate18 proposal, low-income customers with an average use of under 1,000
kWh of usage per month calculated over a 12 month period and that are flagged in the Company’s system
as LIHEAP participants or as having self-declared as low income (such customers, “Eligible LI” customers)
would qualify for a discount on up to the first 600 kWh of energy used per month. Minnesota Power’s
proposed flat rate would charge a standard hourly rate to all other customers, regardless of when the
customer uses the energy, and regardless of how much energy each customer uses. Eligible LI customers
would also pay the standard rate for all energy used beyond 600 kWh in a billing month. The precise rates
under this proposed flat rate design are as follows (with rates including fuel and purchased energy):
Flat Rate with Usage Qualified Low-Income
Discount
Standard Res (all kWh)
$0.10763
Eligible LI (0-600 kWh)
$0.07534
Eligible LI (601+ kWh)
$0.10763

iii. Time-of-Day Rates
Minnesota Power also proposed for analysis three TOD Rate options that each (1) incorporate usagequalified low-income discounts for Eligible LI customers and (2) have variable rates that change depending
on when the energy is consumed. In each option, energy rates are highest at the “peak” time periods of day
when demand for energy is highest. Rates are slightly lower during “off-peak” periods, and lower still during
“super-off-peak” periods. For the purposes of each of the above TOD options, these time periods are
defined as below. (The periods are defined differently on weekdays versus weekends but otherwise do not
change throughout the year.)
Weekdays
Peak
Off-Peak

3:00pm – 8:00pm
5:00am – 3:00pm; 8:00pm – 11:00pm

Weekends
Peak
Off-Peak

None
5:00am – 11:00pm

Super-Off-Peak

11:00pm – 5:00am

Super-Off-Peak

11:00pm – 5:00am

In each of the three proposed TOD options, Eligible LI customers receive a 3.2 cent-per-kWh discount on
energy consumed up to 600 kWh in usage in a billing month, and are then charged the standard rate for
energy used beyond 600 kWh. The discount applies whether Eligible LI customers are using energy on peak,
off-peak, or super-off-peak time periods.
The primary difference between the three TOD options is the ratio of costs at peak vs. off-peak and superoff-peak times charged to customers. That ratio is lowest in the 2:1 Ratio Option, where customers pay a
Minnesota Power’s IBR to Flat proposal consists of two phases which are described in detail in the Company’s December 1, 2020
Compliance Report filed in the Rate Design Docket. Phase 1 of the IBR to Flat Transition is temporary (proposed to be effective for
one year only), does not include a low-income eligibility requirement, and has a different proposed rate. For the purposes of the
CUB study, the flat rate with a low-usage, low-income discount used in the analysis is the proposed Phase 2 rate, which requires that
customer is flagged as LIHEAP eligible or has self-declared as low-income in order to be eligible for the discounted rate.
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peak rate that is approximately two times higher than the super-off-peak rate. The ratio is the highest in
the 5:1 Ratio Option, where customers pay a peak rate that is approximately five times higher than the
super-off-peak rate. The specific rates (including fuel and purchased energy), accounting for the Eligible LI
discount, for each of the three TOD Options are shown below.
2:1 Ratio Option
Standard (ineligible)
0-600 kWh (Eligible LI)
601+ kWh (Eligible LI)

Peak
$ 0.149
$ 0.117
$ 0.149

Off-peak
$ 0.107
$ 0.075
$ 0.107

Super-off-peak
$ 0.076
$ 0.043
$ 0.076

4:1 Ratio Option
Standard (ineligible)
0-600 kWh (Eligible LI)
601+ kWh (Eligible LI)

Peak
$ 0.173
$ 0.141
$ 0.173

Off-peak
$ 0.120
$ 0.078
$ 0.110

Super-off peak
$ 0.047
$ 0.015
$ 0.047

5:1 Ratio Option
Standard (ineligible)
0-600 kWh (eligible LI)
601+ kWh (eligible LI)

Peak
$ 0.207
$ 0.175
$ 0.207

Off-peak
$ 0.103
$ 0.071
$ 0.103

Super-off peak
$ 0.041
$ 0.008
$ 0.041

The 2:1 Ratio Option and 4:1 Ratio Option are the primary TOD options the Company is considering for a
shift from IBR to a TOD rate option. Minnesota Power provided the 2:1 and 4:1 rate designs and designed
the 5:1 rate option jointly with stakeholders for purposes of the analysis. Minnesota Power does not believe
the 5:1 rate design is supported by its latest cost of service study. CUB did not examine whether or not any
of the rate options would be revenue neutral.
II.

RESEARCH METHODOLOGY

CUB-IL previously conducted an analysis of customer usage data for two utilities in the Chicago area.19 By
comparing utility data for approximately 2.5 million Illinois customers with demographic information
gathered through publicly available census data, CUB-IL was able to determine that flatter load shapes were
more likely in urban and low-income areas, while high-volume, peak usage was more likely in highincome/suburban areas. This helped inform Illinois utilities’ rate design and demand response programs.
Our goal in preparing this Report was to replicate CUB-IL’s methodology to conduct a similar analysis using
data applicable to customers in Minnesota Power’s service territory. To that end, we analyzed and compared
consumer usage data, demographic data, and LIHEAP participation data for customers within the
Company’s service territory to better understand the billing impacts of the alternative rate structures
described in Part I.b.ii-iii on Minnesota Power customers relative to the Company’s current IBR rate.

See CUB-IL 2019 Cluster Analysis, available at https://www.citizensutilityboard.org/wpcontent/uploads/2019/06/ClusterAnalysisFinal.pdf
19
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a. Customer usage analysis
Minnesota Power made available to CUB-IL hourly usage interval volume readings for approximately 41,900
anonymous residential customers. The dataset included: (1) the 9-digit ZIP code for each customer and (2)
whether each customer was an active LIHEAP participant or had been a LIHEAP participant in the previous
3 years.
Having each customer’s zip code enabled us to compare customer data to census data applicable to the
same 9-digit zip code (as described below). We calculated the load shape for each customer in the sample
based on the customer’s winter usage. We then separated the sampled customers into three different
“clusters” based on winter load shapes using a “k-means” clustering method.20 Finally, we evaluated the
summer load shapes for the same three clusters of customers.
K-means is an unsupervised machine-learning algorithm, which assigns individual observations into similar
subsets by minimizing the variance between those observations. The algorithm continuously generates
random cluster assignments for all observations, to produce an optimal set of assignments. The inputs to
the k-means algorithm are the number of clusters, k, and the dataset itself. The algorithm randomly selects
k centroids from the dataset and measures the mean difference between all observations within each cluster,
then repeats this processes to generate the final result: (1) assignment, where each observation is associated
with the nearest centroid and assigned a cluster, and (2) centroid update, where each cluster’s centroid is
adjusted according to the mean of its assigned observations. These iterations continue until the sum of the
Euclidean distances is minimized or the maximum number of iterations is reached. In other words, rather
than defining groups beforehand using (what may be our subjective) observations about data, k-means
clustering allows us to identify organically-formed groups formed within a dataset based on objective
criteria. This helps us determine the likelihood of a cluster member to live in an area with particular
attributes.
b. Demographic analysis
To construct our demographic attributes dataset, we downloaded Census Block Group level data from the
2017 American Consumer Survey (“ACS”).21 Block groups are the smallest geographic division for which
census data is publicly reported and are organized around a variety of categories, such as:










Age of head of household
Construction year of residence
Educational attainment
Heating fuel
Household makeup (number of residents, family vs. non-family)
Home values
Density (number of households in block group)
Number of rooms in residence
Household income

20
See Al-Wakeel, A., Wu, J., 2016. K-means based cluster analysis of residential smart meter measurements. Energy Procedia Vol. 88,
754–760 (June 2106), available at https://doi.org/10.1016/j.egypro. 2016.06.066.
21
See United States Census Bureau, ACS Estimates, American FactFinder (2017).
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In order to match postal codes to census block groups, we also relied on a commercially available dataset
acquired from Melissa, a geographic data services company.22 This dataset provided a direct concordance
between postal codes and census block groups.23
III.

FINDINGS
a. Clusters 1, 2, and 3 reveal different load shapes, but little about demographic trends

After running the datasets through a k-means clustering process, we reviewed the summer and winter load
shapes, and the geographic distribution, of three clusters of customers that emerged as sharing common
attributes.
i.

Winter Load Shapes

As shown in the following graphs, customers in Cluster 1 (blue) had relatively flat winter usage profiles, and
a disproportionately-high number of high-energy users. Customers in Clusters 2 (red) and Cluster 3 (green)
had lower but peakier winter usage levels. Cluster 1 includes a higher number of customers on the
Company’s electric heat rate as compared to Clusters 2 and 3. This likely contributes to – but is not the only
factor causing – the higher, flatter load shape for Cluster 1 as compared to the other two clusters.

Melissa Inc., Geo*Code, available at https://www.melissa.com/direct/reference-data/#3
For full methodology, see CUB-IL 2019 Cluster Analysis, available at https://www.citizensutilityboard.org/wpcontent/uploads/2019/06/ClusterAnalysisFinal.pdf
22
23
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ii.

Summer Load Shapes

We also analyzed customers’ summer usage using the same clusters identified in the winter load shape
analysis. As shown below, summer load shapes were less divergent across clusters, as compared to the
winter load shapes discussed above. Cluster 1 had a flatter summer load shape, as compared to peakier
summer load shapes for Clusters 2 and 3. We do not have any specific hypothesis about what separates the
clusters in this summer load shape analysis.

8
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iii.

Geographic distribution of clusters

As shown in the map below, there was even distribution of each cluster throughout Minnesota Power’s
service territory. This suggests that Minnesota Power customers’ energy usage patterns are not significantly
correlated with the neighborhood or community they live in. (These findings are quite different from those
in the CUB-IL study conducted in the Chicago area, where customers are more distinctly segregated by
demographic attributes captured in census data.)

9
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iv.

Geographic distribution of LIHEAP-eligible customers

We also found that LIHEAP-eligible customers are fairly evenly distributed across clusters and geographic
areas in Minnesota Power’s service territory, as shown in the distribution of yellow and orange shaded
customers in the maps below. Thus, our analysis does not provide evidence that the load shape of any of
the clusters correlates with income level of customers within that cluster. (However, it also does not
definitively demonstrate that Minnesota Power customers’ load shapes are not correlated with income level
– other attributes for each customer would need to be studied before drawing such a conclusion.)
Cluster 1

Cluster 2

Cluster 3

b. The Cluster analysis reveals slight differences in how proposed rates will affect Minnesota
Power customers with different load shapes
For the purposes of our analysis, Non-LIHEAP customers are assumed to be ineligible for the low usage low
income discount. However, it is the Company’s expectation that some of these Non-LIHEAP customers
would self-declare as low income, making them eligible for the discount.24 Our analysis suggests that
approximately 89% of LIHEAP customers would receive the low-income, low-energy-use based upon their
energy usage.
i. Flat rate results by cluster
As shown in the graph below, there are slight differences between clusters regarding the number of
customers that experience savings or increases, and the significance of those changes. For example, more
customers in Cluster 1 will experience annual savings than customers in Clusters 2 and 3. Cluster 1
customers’ savings also tend to be more significant than customers’ savings in Clusters 2 and 3, due to
higher energy usage levels among customers in Cluster 1.

24
All analysis completed thus far indicates that the application of the discount would prevent any annual bill increase in most, if not
all, cases.

10

Appendix E
Page 12

ii. Flat rate results by LIHEAP participation
Our analysis of the flat rate proposal suggests that approximately 86% of non-LIHEAP customers would see
a bill increase under this rate. Of the Non-LIHEAP customers, 39% would see an annual increase of $100 or
more, with the maximum annual bill increase being $124. Analysis of the LIHEAP customers suggests that
none of the LIHEAP customers eligible to receive the discount would see a bill increase. About 3% of all
LIHEAP customers examined in this analysis are likely to see an annual bill increase in a transition from IBR
to a flat rate, though none would see an annual bill increase of $100 or more. The maximum annual bill
increase for LIHEAP customers included in our analysis was $65, although this is an extreme outlier.

11
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iii. TOD rate results
1.

TOD 2:1 Rate Option Results

Our analysis of the TOD 2:1 Rate Option proposal suggests that 85% of Non-LIHEAP customers would see
a rate increase in a transition from IBR to this rate. Of the Non-LIHEAP customers, 35% would see an annual
increase over $100, with the maximum annual bill increase being $200. Analysis of the LIHEAP customers
suggests that none of the LIHEAP customers eligible to receive the discount would see a bill increase. About
3% of all LIHEAP customers would see an annual bill increase in a transition from IBR to a TOD 2:1 Rate,
with 0.1% of LIHEAP customers seeing an annual bill increase of $100 or more. The maximum annual bill
increase for a LIHEAP customer in our analysis was $107.

12
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2.

TOD 4:1 Rate Option Results

Our analysis of the TOD 4:1 Rate Option proposal suggests that 84% of Non-LIHEAP customers would see
a rate increase in a transition from IBR to this rate. Of the Non-LIHEAP customers, 34% would see an annual
increase over $100, with the maximum annual bill increase being $253. Analysis of the LIHEAP customers
suggests that none of the LIHEAP customers eligible to receive the discount would see a bill increase. About
4% of all LIHEAP customers would see an annual bill increase in a transition from IBR to a TOD 4:1 rate, with
0.3% of LIHEAP customers seeing an annual bill increase of $100 or more. The maximum annual bill increase
for a LIHEAP customer in our analysis was $157.

13
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3.

TOD 5:1 Rate Option Result

Our analysis of the TOD 5:1 Rate Option proposal suggests that 84% of Non-LIHEAP customers would see
a rate increase in a transition from IBR to this rate. Of the Non-LIHEAP customers, 33% would see an annual
increase over $100, with the maximum annual bill increase being $305. Analysis of the LIHEAP customers
suggests that 1% of the LIHEAP customers eligible to receive the discount would see a bill increase. About
5% of all LIHEAP customers see an annual bill increase, with 0.4% of LIHEAP customers seeing an annual bill
increase of $100 or more. The maximum annual bill increase for a LIHEAP customer in our analysis was $172.

14
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iv. Overall comparisons of rates for LIHEAP and Non-LIHEAP customers
In summary, the overall bill impacts on residential customers transitioning from IBR to a flat or TOD rate is
fairly consistent, regardless of which of the proposed rates is selected: most Non-LIHEAP customers would
experience an annual bill increase of $120 or less, and most LIHEAP customers would experience between
$0 and $150 in annual savings.
The graph below compares the distribution of bill impact results between LIHEAP and Non-LIHEAP
customers if the Company were to transition from IBR to a flat rate.

By comparison, the below graphs show the distribution of bill impacts for each TOD rate option for LIHEAP
and Non-LIHEAP customers. They demonstrate that, as the TOD ratio becomes more extreme, the curve
flattens – particularly for Non-LIHEAP customers. This means, for example, that if the Company transitions
to a 5:1 TOD rate, Non-LIHEAP customers would experience a wider range of bill increase amounts, with
more customers experiencing higher bill increases than if the Company were to transition to a 2:1 TOD rate.

LIHEAP
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Non‐ LIHEAP
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v. Overall impact of proposed rates on Eligible LI (discount eligible) vs. standard (not
discount eligible) customers
We also analyzed the data by looking at how different rate options would apply to customers eligible for
the low-income, low-energy-use discount vs. those not eligible for the discount. This analysis differs slightly
from an analysis based on LIHEAP participation, because some LIHEAP participants will not qualify for the
discount due to relatively high energy usage. (Conversely, some Non-LIHEAP participants will qualify for
the discount if they self-declare that they are low-income and fall below the minimum average monthlyusage threshold.) The below graph shows the distribution of bill impacts when moving from IBR to a flat
rate, accounting for discount eligible customers in red, and not discount eligible customers in blue. (This
graph does not account for Non-LIHEAP customers who self-declare as low-income. Therefore, some of the
customers who appear to experience bill increases in the chart may actually benefit from the discount and
see bill decreases.)
Distribution of Bill Impacts: Moving from IBR
25%

Bill
<‐ Decrease Increase ‐>

20%

Flat_Discount
Cluster(s) All

15%

Flat_Non Discount
Cluster(s) All

10%
5%

<‐300
‐300 to ‐290
‐290 to ‐280
‐280 to ‐270
‐270 to ‐260
‐260 to ‐250
‐250 to ‐240
‐240 to ‐230
‐230 to ‐220
‐220 to ‐210
‐210 to ‐200
‐200 to ‐190
‐190 to ‐180
‐180 to ‐170
‐170 to ‐160
‐160 to ‐150
‐150 to ‐140
‐140 to ‐130
‐130 to ‐120
‐120 to ‐110
‐110 to ‐100
‐100 to ‐90
‐90 to ‐80
‐80 to ‐70
‐70 to ‐60
‐60 to ‐50
‐50 to ‐40
‐40 to ‐30
‐30 to ‐20
‐20 to ‐10
‐10 to 0
0 to 10
10 to 20
20 to 30
30 to 40
40 to 50
50 to 60
60 to 70
70 to 80
80 to 90
90 to 100
100 to 110
110 to 120
120 to 130
130 to 140
140 to 150
150 to 160
160 to 170
170 to 180
180 to 190
190 to 200
>200

0%

Conclusions
If the Company were to transition away from its current IBR rate design to any of the proposed rate design
options (including the flat rate with the low-income, low-use discount and any of the TOD rate options), the
majority of Minnesota Power’s residential customers would see annual bill increases, while a small
percentage of such customers would realize large annual savings. Specifically, high energy-users benefit
from a transition away from IBR, no matter what the future rate design is. We also recommend the utility
monitor customers incurring large bill increases in the transition away from IBR, potentially targeting these
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customers with energy efficiency and load-shifting programs – or, if necessary, alternative rate structures
with the goal of reducing customer bills while achieving system efficiencies.
Despite the bill increase applicable to the majority of the Company’s residential customers, a transition to
any of the proposed rate options would likely benefit, or at least hold harmless, customers who are LIHEAP
participants and those who self-declare as being low-income. Such customers would save money either
because (1) they are eligible for a low-income, low-use discount, or (2) they currently use enough energy
to see a natural benefit to move from the Company’s current IBR design to a flat rate or TOD rate.
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