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Abbreviations and Definitions

General Definitions

CIP—Conservation Improvement Program

E3+—Energy, Environment, Economy model from Regional Economic Models, Inc.
EIA—U.S. Energy Information Administration

ESP—Energy Savings Platform; Minnesota’s repository for utility CIP data
GDP—Gross domestic product

GTD—Generation, transmission, and distribution

IOU—Investor-owned utility (privately owned)

kWh—Kilowatt-hour of electricity (1,000 watt-hours)

Mcf—One thousand cubic feet of natural gas

MM—Miillions of dollars

MWh—Megawatt-hour of electricity (1,000 kWh)

PCE — Personal Consumption Expenditure

REMI—Regional Economic Models, Inc.

Shared savings incentive—Incentives paid to I0Us for achieving efficiency goals

The Department—Minnesota Department of Commerce, Division of Energy Resources
REMI Model Output Definitions

Disposable personal income—Total after-tax income available for spending or saving.

Employment—An estimate of the number of full-time plus part-time jobs, which are counted at equal
weight. Employees, sole proprietors, and active partners are included, but unpaid family workers and
volunteers are not included.

Labor force—The number of people in the labor force (those who are employed or seeking work).

Output—The amount of production, including all intermediate goods purchased as well as value-added
to the local economy (compensation and profit). This can also be thought of as sales or supply.

Value-added—The gross output of an industry or a sector less its intermediate inputs; the contribution
of an industry or sector to gross domestic product. Also referred to as gross domestic product (GDP).

Economic Impacts of 2013-2018 CIP
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Executive Summary

Minnesota’s Conservation Improvement Program (CIP) requires collaboration from utilities, trade allies,
manufacturers, engineering and architectural firms, consultants, and community action agencies to
successfully administer energy efficiency programs. CIP’s resulting energy savings reduce customer
energy bills, which leads to greater consumer spending and reduced business costs of production. As a
result, CIP activities impact Minnesota’s economy well beyond their direct investment in energy
conservation, generating many non-energy benefits and contributing to local industries.

As part of this Conservation Applied Research and Development study, Cadmus conducted economic
impact and benefit/cost analyses to quantify the net economic impacts of CIP investments made from
2013 through 2018. Figure 1 summarizes key study findings. CIP has a positive impact on employment,
income, and economic activity, as well as a return on investment of $3.75 in societal benefits for each
ratepayer dollar invested.

Figure 1. Net Impacts of 2013-2018 CIP Investments

boost | 48,000 local
to GDP from i
jobs added
emissions \ /
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Economic Impact Analysis

INCOME

Cadmus used commercially available software from Regional Economic Models, Inc. (REMI) to estimate
the macroeconomic impacts of CIP along several economic indicators:

e Employment: the number of full- and part-time jobs lasting one year.

e Labor force: the number of individuals who are employed or seeking employment (this is
typically used to calculate unemployment rate).

e Output: the total dollar value of production (for example, if a bakery makes cookies and sells
them for $10, the output is $10).

Economic Impacts of 2013-2018 CIP
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o Value-added: the total dollar value of production in excess of the costs of production (for
example, if that same bakery paid $3 for the cookie ingredients, the value-added from baking
and selling the cookies is $7).

- Also referred to as gross domestic product (GDP).

o Disposable personal income: money that Minnesotans can spend or save at their discretion.

Methodology

Each year of CIP investment generates not only immediate economic impacts through direct energy
efficiency program spending, but also long-lasting impacts from participant bill savings and utility
avoided costs. Since the lifetime of CIP energy efficiency measures and electric utility infrastructure
improvements can persist up to 25 years, Cadmus modeled impacts starting in 2013 and ending in
2042 —the 25th year after CIP activity in 2018 (the last year of this study’s scope).

Industries that benefit from program-induced economic activity invest and re-spend, creating jobs and
increasing incomes along the supply chain. CIP participants who reduce their energy consumption
achieve bill savings, which increase discretionary income available for other goods and services among
residential participants and reduces costs of production for participating businesses. Reduced utility
costs stimulate additional waves of economic activity beyond CIP’s initial investment.

Figure 2 illustrates the changes in spending patterns induced by CIP. Each numbered cash flow is
modeled in the analysis.

Figure 2. CIP-Induced Changes in Regional Spending

Project Spending

Generation, Deliver

Transmission & e V_
.. ) Administration
Distribution EM&V
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Out-of-Region Regional Program Utlllty
Utilities Sector Utilities Sector Participants Programs
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1. Ratepayer payments are collected by utilities to fund CIP.
CIP spending by utilities to administer programs consists of administration; delivery; marketing;
evaluation, measurement, and verification; other spending; and utility performance incentives.

3. Incentives for efficiency projects are paid to CIP participants, contractors, and/or installers.

4. Participant co-funding is contributed by CIP participants to pay for the portion of project costs
that incentives do not cover.

Economic Impacts of 2013-2018 CIP
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5. Participant bill savings accrue to program participants for the duration of energy conservation
measures’ effective useful life (EUL).
6. Utility avoided costs accrue to utilities for the duration of energy conservation measures’ EUL.

In addition, emissions reductions persist for the duration of energy conservation measures’ EUL. While
not a financial cash flow, the modeling shows that emissions reductions generate positive economic
benefits for the region by attracting in-migration, which generates further economic activity.

Cadmus conducted a net analysis. CIP neither creates nor destroys money: all increases in spending in
one category must offset decreases in spending elsewhere to properly account for opportunity costs.
For example, if $100 is spent on CIP, ratepayers must provide $100 worth of funding. Furthermore, the
analysis region is the state of Minnesota; Cadmus considered any spending out of state, such as for
energy imports, as leakage and did not include this as a model input.

Data for the analysis came from several primary sources:
e U.S. Energy Information Administration (EIA)—historical and forecasted retail rates

e Energy Savings Platform (ESP)—program-level data by year and fuel type provided by all
Minnesota utilities

e Investor-Owned Utility (I0U) Annual Status Reports—portfolio spending allocations and shared
savings incentives

e Minnesota Department of Commerce, Division of Energy Resources (Department)—CIP
regulatory filings (e.g. utility status reports and cost-effectiveness inputs) and a list of exempted
utilities that do not participate in CIP

Results

Table 1 shows that the cumulative net economic impacts of CIP are positive. Each year of CIP activities
adds roughly 8,000 jobs and nearly $1 billion in value-added to the Minnesota economy.

Table 1. Cumulative Net Economic Impacts of CIP (through 2042)

Employme Output GDP/Value-Added Disposable Personal
Program Labor Force L . -
Year nt (Individuals) (millions of (millions of 2018 Income (millions of
(Jobs) 2018 dollars) dollars) 2018 dollars)
2013 7,400 8,000 $1,653 $824 $844
2014 6,900 6,900 $1,569 S772 $655
2015 7,500 7,300 $1,660 $822 $694
2016 7,400 7,300 $1,654 $807 $696
2017 8,800 9,300 $2,114 $1,022 $1,007
2018 8,100 8,600 $1,907 $908 $930
2013-2018 47,700 49,100 $10,945 $5,377 $5,018
Total®

a) Values may not sum due to model volume sensitivities. The modeling for each year conducted separately and
the modeling for all years together may not produce the same exact results.

Economic Impacts of 2013-2018 CIP
Cadmus 8



CIP adds nearly 48,000 jobs and more than 49,000 individuals to the labor force through 2042. Net
economic activity (output) reaches nearly $11 billion. CIP generates more than S5 billion both in value-
added to the regional economy and in disposable personal income—equal to nearly $900 for every
Minnesotan. Although participants benefit directly in the form of reduced utility bills, the re-spending
effect will benefit many non-participants as well. For example, a residential participant may spend a
portion of their bill savings on eating establishments. To meet the increase in demand, restaurants
purchase more supplies and hire more workers. Those workers have greater income and the restaurant
supply chain (food manufacturers and the agriculture sector) may also increase purchases of supplies
and labor, and so forth.

Each $1 million of CIP spending adds roughly 28 jobs to Minnesota’s economy. Additionally, every dollar
spent on CIP generates more than $3 in value-added and nearly $3 in disposable personal income.

The health care and retail trade sectors experience the largest employment gains (more than 8,000 jobs
each, representing roughly one-third of all employment gains).

Figure 3 shows the distribution of jobs added over time for each program year and in aggregate.
Cumulative employment reaches a peak of over 60,000 jobs in 2030, then starts to revert to the no-CIP
baseline as the spending patterns sustained by CIP investments in 2013 through 2018 begin to wane.
Extending the simulation past 2042 would show continued declines, underscoring the importance of
continuing CIP to avoid future contraction. This graph represents a snapshot of the impacts of 2013-
2018 program activity. It does not present the continued impacts of CIP program activities from 2019
onward, nor does it include CIP program activities prior to 2013.

Figure 3. Cumulative Net Employment Over Time
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Cost-Effectiveness Analysis

The cost-effectiveness analysis aims to determine whether the benefits of 2018 CIP program activities
outweigh the costs according to the four standard cost-effectiveness tests:

e The Societal Cost Test (SCT) is the primary test used to determine cost-effectiveness in
Minnesota. It adopts a societal perspective by accounting for all CIP impacts on utilities and
participants, as well as societal considerations such as environmental and economic impacts.

e The Utility Cost Test (UCT) adopts the utilities” perspective by considering the benefits and costs
of operating programs and serving customers. In Minnesota, UCT net benefits are used to
determine the IOU shared savings incentive.

e The Participant Cost Test (PCT) adopts a CIP participant’s perspective by focusing exclusively on
the impacts of energy efficiency program participation. This perspective is useful for program
design, as it indicates the benefits to participants.

e The Ratepayer Impact Measure Test (RIM) adopts a ratepayer’s perspective by indicating how
energy prices might change due to CIP investments. Energy conservation programs like CIP
usually fail this test because, although energy conservation helps utilities avoid costs such as
those for generation, transmission, and distribution, utilities must also recover any revenue
requirement shortfall. Moreover, the shortfall must be recovered through fewer energy sales,
which can cause energy prices to increase.

Methodology

A utility’s energy efficiency program passes a cost-effectiveness test when its benefits exceed its costs. A
program that passes a cost-effectiveness test can be expressed in terms of positive net benefits
(benefits minus costs) and as a benefit/cost ratio (benefits divided by costs) that exceeds 1.0. Larger net
benefits and benefit/cost ratios indicate greater program cost-effectiveness. Cost-effectiveness ratios
represent the magnitude of benefits relative to costs; for example, a ratio of 3.0 indicates that CIP
created S3 in benefits for every $1 of costs to administer energy conservation programs.

It should be noted that Minnesota does not adjust reporting of energy savings using a net-to-gross ratio.
Instead, Minnesota utilities report their gross savings. Thus, the energy savings and net benefit
estimates in this report should be considered somewhat inflated compared to other states that do apply
net-to-gross factors. For example, 1,000,000 kWh in gross savings would be equal to around 840,000
kWh in a state that reports net savings.

Cadmus assessed the cost-effectiveness of CIP investments in 2018 with four standard benefit/cost
tests: the SCT, the UCT, the PCT, and the RIM. The SCT is considered the primary test in Minnesota for
assessing the cost-effectiveness of utility energy efficiency programs, and the UCT is used to calculate
the financial incentive that investor-owned utilities can earn based on a percentage of their UCT net
benefit achievements.

Economic Impacts of 2013-2018 CIP
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Table 2 shows the benefits and costs considered in each test and how long they last. Typically, impacts

related to program spending are immediate (“first year”), while impacts related to energy savings persist

until energy efficiency measures reach their EUL (“long-term”). Two versions of the tests were

conducted: 1) a standard version that mirrors what utilities submit in annual reports to the Department,

and 2) an enhanced version that included two additional factors to implement recommendations made

in a 2018 Synapse Energy Economics, Inc., report commissioned by the Department.

Table 2. Benefit/Cost Matrix for Cost-Effectiveness Tests

Impact Duration

Standard and Enhanced --

Utility avoided costs Long-term
Participant bill savings Long-term
Utility program spending First year
CIP incentives First year
Total project costs ® First year
Emissions reductions Long-term

Enhanced Only --
Economic benefits (value-added)  Long-term
Shared savings incentives First year

Societal
Cost Test

Benefit

Cost
Cost
Benefit
Benefit
Cost

Utility  Participant R?::::Ler
Cost Test Cost Test Measure Test
Benefit -- Benefit
-- Benefit Cost
Cost - Cost
Cost Benefit Cost
- Cost -
Cost - Cost

a) The sum of CIP incentives and participant co-funding, as discussed in Appendix B: Economic Impact Assumptions.

Results

At a state level, the 2018 CIP was cost-effective according to the SCT, UCT, and PCT. As shown in Table 3,
CIP activities generated more than $800 million in net benefits to society, with $2.46 of benefits for

every dollar of costs. CIP does not pass the RIM. In its 2018 report, Synapse Energy Economics
recommended against using the RIM as a primary screen of cost-effectiveness and suggests that it is

best used for informational purposes only. This is because the RIM test looks at the potential to shift

costs between different groups of customers, which is a different issue than assessing system cost-

effectiveness.

Table 3. 2018 CIP Cost-Effectiveness Results, by Test—Standard

Test Type Societal Cost Test  Utility Cost Test
Net Benefits $808 million $556 million
Benefit/Cost Ratio 2.46 3.35

Economic Impacts of 2013-2018 CIP
Cadmus

Participant Cost
Test

$980 million
3.23

Ratepayer Impact

Measure Test
(5660 million)
0.55
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For the enhanced benefit/cost analysis, Cadmus incorporated two additional factors into the tests:

o Net economic benefits—the positive impacts of CIP derived from assessing the direct effects of
CIP investments using macroeconomic modeling software. These impacts are treated as a
societal benefit in the SCT.

o Utility performance incentives (shared savings incentives)—financial incentives awarded to
IOUs that achieve a certain threshold of energy savings relative to total retail sales and
calculated as a percentage of their UCT net benefit achievements, as ordered by the Minnesota
Public Utilities Commission (2016). These incentives are treated as a cost to ratepayers in the
SCT, UCT and RIM.

Table 4 shows the results of the enhanced benefit/cost analysis that includes these additional benefits
and costs, which more than doubles Minnesota’s net benefits under the SCT, exceeding $1.6 billion and
resulting in $3.75 of benefits for every dollar of costs.

Table 4. 2018 CIP Cost-Effectiveness Results, by Test—Enhanced

. - Participant Cost  Ratepayer Impact
Test Type Societal Cost Test  Utility Cost Test P pay P

Test Measure Test
Net Benefits $1,662 million $503 million $980 million (5712 million)
Benefit/Cost Ratio 3.75 2.74 3.23 0.53

Although these additional benefits and costs affected the magnitude of total net benefits, it did not
change the underlying outcomes—under both the standard and enhanced benefit/cost analyses, CIP
investments in 2018 were highly cost-effective according to the SCT, UCT, and PCT.

Comparison to Prior Economic Assessment Study

Cadmus completed a similar study (Cadmus 2015), to assess the impacts of CIP investments made from
2008 through 2013. In this prior study, Cadmus used the IMPLAN modeling software to quantify
aggregate statewide impacts of CIP. IMPLAN does not accept dynamic inputs (those that vary with time),
so Cadmus discounted all inputs into present values before modeling.

With the 2019 release of REMI’s new model, tailored to energy analysis, Cadmus determined that there
were enough advantages® to switch to REMI for economic impact analysis going forward. Cadmus made
two additional changes in our modeling approach: (1) factoring in shared savings incentives and (2)
updating industries that are stimulated by energy efficiency project spending to reflect changes in the
types of programs that comprise CIP. For both studies, the primary data sources Cadmus used were the
utility-reported program data (available through the Energy Savings Platform, or ESP), regulatory
documents from the Department, and EIA data specific to Minnesota.

! These advantages include being able to model businesses’ cost of production (energy and investment costs),
being able to model emissions reductions, and being able to see impacts as a function of time.
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Results from this current study are comparable to those of the prior study. Table 5 shows that the
results of the two economic impact analyses found CIP had a positive impact on Minnesota’s economy,
and despite the differences in modeling software, changes in approach, and changes to CIP offerings

over time, the results are stable.

Table 5. Comparison of Prior Study and Current Study Economic Impacts

Study Period Employment (Jobs) Value-Added ($2018)
2008-2013 54,800 $3.6 billion
2013-2018 47,700 $5.4 billion

Primary Conclusions and Recommendations

CIP provides net positive benefits that persist long after energy conservation investments are made.
However, economic impacts do not persist indefinitely.

» Recommendation: Continue the CIP to avoid future contraction of economic benefits.

The inclusion of non-energy benefits can enhance future economic impact analyses. CIP’s non-energy
benefits, such as improved public health outcomes, may result in spending changes that generate
additional economic impacts if captured in the modeling process.

» Recommendation: Quantify and monetize the non-energy benefits of the CIP, such as potential
health impacts as a result of improved air quality. The U.S. Environmental Protection Agency
offers a tool, CO-Benefits Risk Assessment, that can serve as a starting point for such an analysis.
This is of interest in a post-pandemic world where air pollution increases the risk and severity of

respiratory diseases.

CIP is cost-effective at the statewide level. The inclusion of economic impacts and shared savings
incentives for the enhanced cost-effectiveness analysis did not change whether CIP passed or failed the

various cost-effectiveness tests.

» Recommendation: Consider conducting enhanced cost-effectiveness tests if there are significant
structural changes to CIP’s framework (such as a policy allowing for electrification).

Economic Impacts of 2013-2018 CIP
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Introduction

CIP is Minnesota’s statewide energy conservation program funded by ratepayers and administered by
electric and natural gas utilities. Minnesota Statute requires Minnesota utilities to achieve energy
savings of 1.5% of gross annual retail sales and establishes minimum CIP spending requirements.?
Furthermore, by statute, utilities are required to spend, at minimum, 0.2% to 0.4% of their gross
operating revenues from residential customers on low-income equity programs. Typical efficiency
programs include financial incentives for replacing inefficient equipment (such as replacing incandescent
lights with high-efficiency LEDs) or funding for energy audits. These investments result in long-lasting
energy savings for participants.

This study quantifies the net economic impacts of CIP spending from 2013 through 2018 on Minnesota’s
economy. It follows a previous economic impact assessment (Cadmus 2015) covering CIP investments
made from 2008 through 2013. As with the previous study, this study consisted of two main
components: an economic impact analysis and a cost-effectiveness analysis.

For the economic impact analysis, Cadmus compared the impacts of CIP investments made by
customers of non-exempt utilities from 2013 through 2018, to a baseline scenario in which no CIP
activities were conducted. This allowed us to determine net changes in several key economic indicators:

e Employment—the number of full-time and part-time job-years

e Labor force—the number of people employed or actively seeking employment

e Disposable personal income—income available to persons for spending or saving after taxes
e Output—total production in the study region

e Gross domestic product (GDP)—value-added to the study region3

e Personal consumption expenditures—goods and services purchased

Cadmus further analyzed economic impacts among the following segments:

e Low-income and general (non-low income) programs*
e Electric and natural gas programs
e Programs administered by investor-owned, cooperative, and municipal utilities

For the cost-effectiveness analysis, Cadmus assessed the benefits and costs of CIP activities made by
non-exempt utilities in 2018, using four tests—the SCT (Minnesota’s primary cost-effectiveness test),
UCT, PCT, and RIM—that each adopt a different stakeholder perspective.

2 Utilities are exempt if they meet the criteria outlined in MN Statute § 216B.241 Subd. 1b(a).

3 While output is a broad measure of all economic activity, GDP (also known as value-added) eliminates double
counting of industry outputs that serve as intermediate inputs for other goods and services. For example, if a
bakery sells cookies for $10 but spends $3 on ingredients, the value-added is $7.

4 While general programs serve low-income customers, low-income programs are defined as those with income
eligibility requirements.

Economic Impacts of 2013-2018 CIP
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As part of this cost-effectiveness analysis, Cadmus determined the potential rate impacts of CIP
investments in 2018. CIP reduces the total amount of energy purchased, which may cause an increase in
the per-unit cost of energy. Using RIM results and sales forecasts from the EIA, Cadmus conducted a
simple analysis of the potential impact on electricity and natural gas rates.

The following sections discuss the data sources, methodology, and results for the economic impact and
cost-effectiveness analyses, followed by conclusions and recommendations.

Economic Impacts of 2013-2018 CIP
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Economic Impact Analysis

To quantify the net economic impacts of CIP spending from 2013 through 2018, and their persisting
impacts lasting through 2042, Cadmus conducted three primary steps:

1. Gathered Minnesota-specific data through sources such as the utility CIP reporting platform
(Energy Savings Platform or ESP) and CIP regulatory documents filed on the eDockets Filing
System

2. Modeled CIP activities using REMI software customized to Minnesota

3. Analyzed outputs

Cadmus worked closely with the Department to develop the model inputs and interpret results. This
study’s approach was like the approach for the previous 2015 study, with a few key differences:

e The Department opted to change the software vendor from IMPLAN to REMI. REMI offers
dynamic models that accept inputs and generate outputs year over year, allowing for the
flexibility to assess impacts over time.> REMI software also allows for inputting emissions
reductions in tons and has more options for the types of policies that can be analyzed.

e In addition to the overall statewide CIP portfolio, Cadmus modeled different segments of CIP
from 2013 through 2018, such as by year or program fuel type.

e In 2017, municipal and cooperative utilities meeting a specific threshold could request to be
exempted from CIP. Cadmus did not include utilities that are exempt from CIP in this study. The
utilities included in the study are listed in Appendix A: List of Included Utilities.

e Cadmus included shared savings incentives awarded to IOUs as a cost of administering CIP.

Methodology

To conduct the economic impact analysis, Cadmus quantified the positive and negative changes in
spending and emissions induced by CIP, then input these changes into economic impact modeling
software. Cadmus then analyzed various segments of the CIP portfolio and used model outputs to draw
conclusions and make associated recommendations.

Overview of CIP-Induced Changes

Figure 2 (reproduced below) shows direct and quantifiable changes to the regional economy from CIP
activities. Each change resulted from CIP activities during program years 2013 through 2018.

5 Previously, Cadmus used IMPLAN (Economic Impact Analysis for Planning), a static input-output model that
requires all program changes over time to be discounted and consolidated into single values for input.

Economic Impacts of 2013-2018 CIP
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The numbered items in the figure outline various cash flows induced by CIP activities:

1. Ratepayer payments fund CIP and are collected from all ratepayers. Ratepayer payments [1]
equal CIP spending on administration and other operations [2] plus incentives [3].

2. CIP spending includes program administration; delivery; marketing; evaluation, measurement,
and verification; other spending; and IOU shared savings incentives.

3. Incentives for efficiency projects are paid by utilities directly to participants, contractors, and/or
installers. Incentives [3] and participant co-funding [4] comprise total project spending.®

4. Participant co-funding is contributed by CIP participants to pay for the portion of project costs
that incentives do not cover.

Each year of CIP investment generates not only immediate economic impacts through direct energy
efficiency program spending, but also long-lasting impacts from participant bill savings and utility
avoided costs. Since the lifetime of CIP energy efficiency measures and EUl improvements can persist up
to 25 years, Cadmus modeled impacts starting in 2013 and ending in 2042 (i.e. 25 years following
investments made during CIP program year 2018). The following cash flows results from long-term
energy savings that persist through 2042:

5. Participant bill savings accrue to program participants for the duration of energy conservation
measures’ effective useful life. REMI assumes residential customers re-spend a portion of their
bill savings in the regional economy and save the remainder. Low-income customers are
modeled assuming all bill savings are put toward consumer spending. For nonresidential
customers, participant bill savings are modeled to reduce the cost of production. Participant bill
savings are a benefit to participants but a cost to utilities in the form of lost revenue.

6. Utility avoided costs include generation, transmission, and distribution (GTD) and marginal
energy. Avoided costs accrue to utilities for the duration of energy conservation measures’
effective useful life and offset lost revenues. Because Minnesota imports as much as one-fifth of
its electricity from other states (EIA 2019f) and does not produce natural gas, Cadmus assumed

6 Although energy savings generated by electric utility infrastructure improvements do count toward CIP goals,
electric utility infrastructure spending does not. As such, Cadmus did not include electric utility infrastructure
spending in this study.
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the energy savings would reduce imported energy. We also modeled decreases to utility

spending on in-state GTD infrastructure.

In addition, emissions reductions arise from reduced energy consumption and make Minnesota a more
attractive place to live and work. As a result, in-migration increases and stimulates further economic
activity. While other indirect impacts arise from CIP activities in addition to those catalogued here,
Cadmus did not have data to include broader non-energy benefits, such as reduced operations and

maintenance costs or improved productivity.

Cadmus followed two principles for developing the model inputs:

1. Cadmus only modeled directly quantifiable impacts of CIP activities. For example, reduced

energy consumption results in participant bill savings. Cadmus did not model indirect impacts,
such as price suppression effects, which require additional analysis outside the scope of this

study.

2. Allincreases in spending in one region must offset decreases in spending elsewhere (CIP neither
creates nor destroys money within the study region). For example, CIP spending and incentives

must be directly funded by ratepayers. Cadmus did not model changes that accrued (or leaked)

outside of Minnesota (such as utility avoided energy imports).

Table 6 summarizes the positive and negative economic impacts modeled for each cash flow outlined in
the figure. Cash flow values and assumptions are described in detail in Appendix B: Economic Impact

Assumptions.

Cash Flow

1. Ratepayer
payments

2. CIP spending

3. Incentives
4. Participant co-

funding

5. Participant bill
savings

6. Utility avoided
costs

Table 6. Summary of Modeled CIP Impacts

Positive Impact(s)

N/A

Funds CIP administration and other
expenses

Increases energy conservation project
spending

Increases energy conservation project
spending

Increases personal savings and
consumer spending (residential)
Reduces costs of production
(nonresidential)

Reduces energy imports and GTD costs
for utilities

Economic Impacts of 2013-2018 CIP

Cadmus

Negative Impact(s)
Reduces consumption and
investments in other sectors
within regional economy

N/A

N/A
Reduces consumption and
investments elsewhere

Reduces utility revenue

Reduces utility infrastructure
investments and energy imports
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CIP’s energy savings also result in decreased emissions. Cadmus input emissions reductions for NOy, SO,
and particulate matter into the economic analysis software.

Modeling Approach

Cadmus used the Energy, Environment, Economy (E3+) model from REMI to assess the impacts of CIP
from 2013 to 2018. E3+ is built on REMI’s Policy Insights model, which combines input-output, general
equilibrium, econometric, and economic geography concepts into a dynamic, interlinked system. Users
interact with this system through policy variables that model changes in the economy.

The E3+ model includes additional policy variables for modeling energy impacts, such as changes in
emissions and energy prices. For the full list of policy variables and inputs used in Cadmus’ analysis, refer
to Appendix C: REMI Model Inputs.

Impacts from CIP investments persist for as long as energy conservation projects and measure have not
exceeded their EUL. Some CIP activity impacts persist for up to 25 years, as documented in Appendix B:
Economic Impact Assumptions. Because of this, Cadmus modeled impacts through 2042, 25 years after
2018, the final year of CIP program activities included in the model.

Segments Analyzed

Cadmus analyzed the statewide economic impacts for several segments of CIP’s portfolio:

By year: Program years 2013 through 2018 individually and in aggregate

By customer income eligibility: Low-income and general programs

By fuel type: Electric and natural gas CIP portfolios

By utility type: CIP portfolios administered by IOUs, municipal utilities, and cooperative utilities

il

From 2013 through 2018, cumulative ratepayer investments to fund CIP totaled $1.67 billion (in fixed
U.S. 2017 dollars). CIP spending by year remained consistent during the study frame, ranging from
$250 million to $300 million and averaging nearly $280 million. Roughly three-fourths of CIP spending
funded electric programs (73%), while the rest funded natural gas programs. Figure 4 shows program
spending over time by fuel type.

Economic Impacts of 2013-2018 CIP
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Figure 4. Annual CIP Program Spending, by Fuel Type (Fixed 2017$)
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More than 80% of CIP spending was for programs administered by I0OUs. As shown in Table 7, the total
spending by I0Us is an order of magnitude greater than the spending by cooperatives and
municipalities.

Table 7. Cumulative CIP Spending by Utility Ownership Type (Fixed 20179)

Utility Type Number of Utilities Average per Utility 2013-2018 CIP Spending ?
[elV] 7 $200 million $1,400 million
Cooperative 31 $5.0 million $156 million
Municipal 74 $1.6 million $115 million

a) This column includes shared savings incentives but not electric utility infrastructure improvements.

Minnesota law requires utilities to spend, at minimum, 0.2% to 0.4% of gross operating revenue from
residential customers on low-income programs. Between 2013 and 2018, 4% of CIP spending was on
low-income programs.

Data Sources

Appendix B: Economic Impact Assumptions details the calculation methods of each model input. Cadmus

relied on several data sources for the economic impact analysis:
e EIA—historical and forecasted retail rates by fuel type

e ESP—program-level spending and energy savings by year and fuel type provided by all
Minnesota utilities

e 10U Annual Status Reports—participant co-funding and project spending allocations by industry

o Department Regulatory Filings—cost-effectiveness and utility avoided cost Decisions

e U.S. Bureau of Labor Statistics—Consumer Price Index for Minnesota

Economic Impacts of 2013-2018 CIP
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Results and Discussion

All results in this section are presented as net changes, meaning the impacts of CIP activities relative to a
base case in which no CIP activities occurred. The results in this section, which are intended to be
directional and represent the general magnitude of economic effects, are presented in 2018 dollars.

Overall Impacts

Table 8 shows the cumulative net impacts, persisting through 2042, of statewide CIP activities occurring
between 2013 and 2018. The impacts are overwhelmingly positive and result primarily from CIP-induced
spending changes, with a smaller portion attributable to emissions reductions. REMI’s E3+ model
enabled Cadmus to capture the additional impacts of emissions reductions. Overall, CIP cumulatively
adds nearly 48,000 jobs and roughly $5.4 billion of value-added (i.e., GDP) to Minnesota’s economy.

Table 8. Cumulative Net Economic Impacts of CIP (2013-2042)

Output  GDP/Value-Added Disposable
Employment Labor Force L e Personal Income
Component . . (millions of (millions of 2018 .~
(Jobs) (Individuals) 2018 dollars) dollars) (millions of

2018 dollars)
Spending
L 46,200 45,700 $10,705 $5,229 $4,874
Emissions
Reductions 1,500 3,400 $236 $146 S141
Total 47,700 49,100 $10,945 $5,377 $5,018

Table 9 shows results by each program year. The economic impacts of CIP activities are stable, adding
roughly 8,000 jobs and $900 million to GDP for each program year of activity. Annual impacts are also
consistent when normalized by ratepayer spending, averaging roughly 28 jobs per $1 million spent and
returning more than $3 in GDP per ratepayer dollar invested.

Table 9. Cumulative Net Economic Impacts of CIP (through 2042), by Investment Year

GDP/Value-Added = Disposable Personal GDP
Program Employment e - Employment

Year (Jobs) (millions of Income (millions of (per $1 million) Rer dollar
2018 dollars) 2018 dollars) invested

2013 7,400 $824 $844 28 $3.09

2014 6,900 $772 $655 26 $2.84

2015 7,500 $822 $694 26 $2.85

2016 7,400 $807 $696 24 $2.63

2017 8,800 $1,022 $1,007 30 $3.56

2018 8,100 $908 $930 28 $3.14

2013-2018° 47,700 $5,377 $5,018 28 $3.14

a) These results are not perfectly additive due to the model’s sensitivity to spending volume. As such, modeling all
six program years of CIP activities at once generates more economic benefits than modeling each program year
separately.
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Employment

Figure 3 (reproduced below) shows the cumulative net contribution to employment from each year of
2013-2018 CIP activities. This graph represents a snapshot of the impacts of 2013-2018 CIP program
activities. It does not present the continued impacts of CIP program activities from 2019 onward.
Cumulative employment peaks at over 60,000 jobs in 2030, then contracts as the persisting impacts of
2013 through 2018 investments wane. In the period from 2013 to 2030, when energy bill savings are
greatest, there is a net increase in employment every year. As the effects of the initial CIP investment
fade, the REMI model attempts to bring the economy back to equilibrium with the base case of no CIP.
Maintaining CIP will sustain the spending patterns needed to avoid a future contraction in economic
impacts.

CIP investments also increase the labor force. Shown as the dotted line, the labor force is represented as
the net change in number of people employed or looking for work. This indicator lags employment, as it
takes time for people to see the changes in wages and job supply and react by moving to Minnesota (if
from out of state) or by entering the labor force.
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Table 10 highlights the 10 sectors in Minnesota that achieved the greatest employment gains.

Table 10. Net Employment Change by Period—Top-10 Sectors

Initial Following CIP Effects
. . Total Study
Sector Investment 10 Years Declining 2013-2042
2013-2018 2019-2029 2030-2042
Health care and social assistance 2,336 7,206 (863) 8,679
Retail trade 2,352 7,593 (1,570) 8,375
Other services (except public 1,864 4,977 (847) 5,994

administration)
State and local government 668 4,426 257 5,350
Administrative, support, waste

L . 3,413 2,205 (696) 4,922
management, and remediation services
Accommodation and food services 1,389 4,397 (1,249) 4,537
Manufacturing 280 4,304 (208) 4,376
Prof.esswnal, scientific, and technical 3,418 315 (934) 2,799
services
Real estate and rental and leasing 960 3,370 (1,554) 2,775
Finance and insurance 619 1,900 38 2,556

Sectors that are tied to energy conservation projects—such as professional, scientific, and technical
services—experience robust job growth initially. Later, persisting utility bill savings create jobs in
Minnesota’s primary industries, such as retail trade, health care, state and local government, and
manufacturing. After 2030, many industries have contracting employment as spending patterns revert
to the no-CIP baseline.

Employment impacts for all sectors are provided in Appendix D: Employment Results by Sector.

Consumer Purchasing Power

REMI’s personal consumption expenditure (PCE) price index tracks changes in the price of goods and
services over time. Increases in the PCE index reflect increases in relative prices, and vice versa (where a
1% increase in the PCE index reflects a bundle of goods that once cost $100 now cost $101). In other
words, the PCE index measures purchasing power: a decrease in the PCE index means each dollar spent
by Minnesotans goes a bit farther than it did before.

Figure 5 shows the difference in the PCE index over time relative to a baseline scenario in which no CIP
investments were made. Decreases in the PCE index indicate improvements in consumer purchasing
power. CIP creates an initial increase in relative prices caused by increased demand in industries directly
related to energy conservation. However, in the long run, those investments exert long-lasting
downward pressure on the relative price of goods and services in Minnesota.

Economic Impacts of 2013-2018 CIP
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Figure 5. Personal Consumption Expenditure Index (2013-2042)
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At its peak, CIP investments made from 2013 through 2018 improve local purchasing power by more
than 2% for each year of CIP program activity beginning in 2019 and lasting for roughly seven years.
CIP’s positive impacts eventually taper off, and relative prices revert to levels reminiscent of
Minnesota’s economy prior to energy conservation investments being made. Similar to job growth,
continued investments in CIP and energy conservation will sustain enhanced purchasing power for
ratepayers, delaying the erosion of CIP’s beneficial impacts.

Segment Impacts

There are economic benefits contributed by specific segments of the CIP portfolio, such as for programs
administered by different utility types (investor-owned, cooperative, or municipal utilities), by fuel type
(electric or natural gas), and by income qualification (low-income or general). Since impacts are
proportional to spending, Cadmus normalized the results in this section by ratepayer spending to
account for different magnitudes of investment. Each segment of CIP serves purposes beyond solely
generating economic benefits, so variation in impacts can be expected.

E3+ is sensitive to cumulative spending volume, capturing the interactive and compounding effects of
CIP activity among segments and across program years. For example, modeling CIP’s electric and natural
gas programs together may produce slightly more benefits than modeling each segment separately and
summing their benefits. As such, results for individual segments may not perfectly sum to the results of
the overall portfolio.

Impacts by Income Eligibility Requirements

Minnesota utilities offer a subset of programs catered specifically to low-income residential customers,
such as Xcel Energy’s Home Energy Savings program. Through the program, Xcel Energy serves
customers who are at or below 50% of the state median income based on the number of people in the

Economic Impacts of 2013-2018 CIP
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household. While only income-qualified customers can access low-income programs, they are also
eligible to participate in general (i.e., non-income qualified) CIP residential programs.

Cadmus compared the economic impacts of CIP’s low-income and general programs. Figure 6 shows
that the general programs’ economic impacts on cumulative GDP is several orders of magnitude higher
than those of the low-income programs, which is expected given the smaller fraction of spending on
low-income programs.

Figure 6. Comparison of the Low-Income and General Programs’ Contribution to Net GDP
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Table 11 shows that impacts produced by the overall portfolio, normalized for ratepayer spending, more
closely follow general programs than low-income programs. Low-income programs generate small,
slightly negative economic impacts (as assessed with the data available to Cadmus). This is likely
attributable, among other nuances, to low-income program participants not needing to co-fund their
energy efficiency projects, thus requiring a much greater financial contribution from CIP relative to the
expected energy savings. Moreover, non-energy benefits for low-income programs (such as reducing
arrearages, as suggested by a 2009 Pennsylvania State University study of other regions) were not
available for this study, therefore potentially understating this segment’s benefits.

Table 11. Normalized Economic Impacts, by Income Type

. Employment Labor Force Output SRl Eime: Disposable
Population (per $1 million) (per $1 million)  (per dollar) Added Personal Income
(per dollar) (per dollar)
Overall 28 29 $6.40 $3.14 $2.93
General 29 30 $6.72 $3.31 $3.10
Low-Income 0 (5) (51.43) (50.90) (51.27)

Economic Impacts of 2013-2018 CIP
Cadmus 25



While a CIP portfolio comprised of only low-income programs would result in negative economic
impacts, the reach of these programs within the existing portfolio can be increased without impacting
the overall positive economic impacts of CIP.

Impacts by Fuel Type

Cadmus modeled the impacts of CIP investments through specific portfolios of programs dedicated to
saving electricity and natural gas. Table 12 shows CIP service area by fuel type coupled with the

economic benefits for Minnesota associated with those programs; blue areas denote coverage, while
grey areas indicate exempt utilities or areas without coverage. Electric CIPs comprised roughly three-

fourths of CIP investments and, thus, produced greater economic impacts for Minnesota. The magnitude

of investments and benefits parallel the total geographic coverage.

Table 12. Economic Benefits by Fuel Type

Statewide Benefits Created Electricity Natural Gas
Employment 32,100 (26 per $1 million) 14,600 (32 per $1 million)
Labor Force 34,300 (27 per S$1 million) 14,200 (31 per S1 million)
Output $7.7 billion ($6.11 per dollar) $3.0 billion ($6.54 per dollar)
GDP/Value-Added $3.6 billion ($2.88 per dollar) $1.7 billion ($3.68 per dollar)
Disposable Personal Income $3.6 billion ($2.86 per dollar) $1.4 billion ($3.11 per dollar)

Electric CIPs will generate more than 32,000 jobs and roughly $3.6 billion in value-added (i.e., GDP)
through 2042, while natural gas programs will generate over 14,000 jobs and roughly $1.7 billion in
value-added. However, natural gas programs will generate slightly more benefits relative to their
investments, at 32 jobs per $1 million spent and $3.68 in value-added per dollar compared to 26 jobs
per $1 million spent and $2.88 in value-added per dollar for electric programs. Natural gas programs
achieved economic benefits slightly more efficiently than electric programs by generating marginally
more energy savings per dollar of investment. Ultimately, CIPs will create substantial benefits for the
Minnesota economy, regardless of fuel type.

Economic Impacts of 2013-2018 CIP
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Impacts by Utility Type

Table 13 shows utility service area by ownership model and their associated economic benefits, where
blue shading denotes electric utility coverage and red shading denotes natural gas utility coverage.” IOU
spending comprised more than 80% of CIP investments, with municipal and cooperative utilities splitting
the remaining investments evenly. Consistent with its share of investment, I0Us cultivated most of the

state’s economic benefits.

Table 13. Economic Benefits by Utility Ownership Type

0 Gas Utilities
BB Flectric Utilities

Statewide Benefits
Created
Employment (Jobs)
Labor Force

Investor Owned Utilities
38,500 (27 per $1 million)
38,700 (27 per $1 million)

(Individuals)

Output $8.8 billion ($6.15 per dollar)
GDP/Value-Added  $4.4 billion ($3.08 per dollar)
Disposable

Personal Income $3.9 billion ($2.71 per dollar)

Municipal Utilities
5,200 (44 per $1 million)
6,200 (52 per $1 million)

$1.4 billion (511.87 per dollar)
$675 million ($5.73 per dollar)

$729 million ($6.18 per dollar)

Cooperative Utilities
3,800 (24 per $1 million)
4,200 (26 per S1 million)

$723 million ($4.54 per dollar)
$275 million ($1.73 per dollar)

$390 million ($2.45 per dollar)

CIPs administered by I0Us will generate roughly 38,500 jobs and more than $4.4 billion in value-added
through 2042. However, municipal utilities generated the largest economic benefits relative to their
investments: 44 jobs per S1 million spent and $5.73 in value-added per dollar. Similar to natural gas
programs, municipal utilities captured energy savings more efficiently than investor-owned or
cooperative utilities (based on Cadmus’ analysis of ESP data from the Department). Regardless of utility

ownership model, all CIPs will produce robust benefits for Minnesota relative to their initial investments.

7 Areas where gas and electric utilities overlap appear in purple.
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Cost-Effectiveness Analysis

Cadmus examined the cost-effectiveness of CIP’s 2018 program year performance and its potential
impact on energy rates. If the benefits of a program or portfolio exceed its costs, it is considered cost-
effective. The degree of cost-effectiveness is primarily measured two ways: by its net benefits (benefits
minus costs) and by its benefit/cost ratio (benefits divided by costs). Highly positive net benefits do not
guarantee a highly positive benefit/cost ratio, or vice versa. That is why researchers often rely on both
measures to assess not only the total benefits created, but also how efficiently those benefits are
created relative to their costs.

It should be noted that Minnesota does not adjust reporting of energy savings using a net-to-gross ratio.
Instead, Minnesota utilities report their gross savings. Thus, the energy savings and net benefit
estimates in this report should be considered somewhat inflated compared to other states that do apply
net-to-gross factors. For example, 1,000,000 kWh in gross savings would be equal to around 840,000
kWh in a state that reports net savings.

In addition to cost-effectiveness, Cadmus estimated the potential impacts from 2018 CIP on retail rates.
Because the energy savings created from energy conservation programs result in less revenue, utilities
may meet their revenue requirements by increasing rates.

This section describes the methodology and results derived from the cost-effectiveness and rate impact
analyses. Although this study resembles the previous 2015 study in terms of approach, Cadmus made
two changes:

e Updated avoided costs and other assumptions according to the Department’s 2017-2019 and
2021-2023 Natural Gas Cost-Effectiveness Decisions (2016b and 2019, respectively)

e Conducted an additional enhanced cost-effectiveness analysis to include economic impacts and
IOU shared savings incentives

For additional details about the cost-effectiveness and rate impact analyses, including the total benefits
and costs associated with individual impacts, please refer to Appendix E: Cost-Effectiveness Details.

Methodology

To assess the state-level cost-effectiveness of energy conservation programs in Minnesota in 2018,
Cadmus calculated the immediate and long-term benefits and costs of CIP’s 2018 program year
investments. In addition, Cadmus calculated benefits and costs by fuel type.
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Minnesota’s cost-effectiveness framework consists of four tests that assess benefits and costs according
to different stakeholder perspectives:

e The Societal Cost Test (SCT) is the primary test used to determine cost-effectiveness in
Minnesota. It adopts a societal perspective by accounting for all CIP impacts on utilities and
participants, as well as societal considerations such as environmental and economic impacts.

e The Utility Cost Test (UCT) adopts the utilities” perspective by considering the benefits and costs
of operating programs and serving customers. In Minnesota, the UCT is used to calculate the
financial incentive that investor-owned utilities can earn based on a percentage of their UCT net
benefit achievements.

e The Participant Cost Test (PCT) adopts a CIP participant’s perspective by focusing exclusively on
the impacts of energy efficiency program participation. This perspective is useful for program
design, as it indicates the benefits to participants.

e The Ratepayer Impact Measure Test (RIM) adopts a ratepayer’s perspective by indicating how
energy prices might change due to CIP investments. Energy conservation programs like CIP
usually fail this test because, although energy conservation helps utilities avoid costs such as
those for generation, transmission, and distribution, utilities must also recover any revenue
requirement shortfall. Moreover, the shortfall must be recovered through fewer energy sales,
which can cause energy prices to increase.

= Inits 2018 report, Synapse Energy Economics recommended against using the RIM as a
primary screen of cost-effectiveness and suggests that it is best used for informational
purposes only. This is because the RIM test looks at the potential to shift costs between
different groups of customers, which is a different issue than assessing system cost-
effectiveness.

Positive net benefits and a benefit/cost ratio above 1.0 demonstrate that a program is cost-effective.
The ratio represents the magnitude of benefits relative to costs; for example, a ratio of 3.0 indicates that
CIP created $3 in benefits for every $1 of costs to administer energy conservation programs.

Standard and Enhanced Cost-Effectiveness Tests

Per the 2018 Synapse Energy Economics report recommendations, Cadmus conducted two sets of cost-
effectiveness tests: standard and enhanced. The standard tests use the same inputs that Minnesota
IOUs use to report their cost-effectiveness results to the Department. The enhanced tests include the
net economic benefits (value-added) estimated by the economic impact analysis® as well as shared
savings incentives awarded to I0Us.

8 Cadmus modeled the impacts of CIP investments made through its electric and natural gas portfolios specifically
in the 2018 program year.
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Table 2 (reproduced below) summarizes all four cost-effectiveness tests used in this study, listing the
impacts included in each test, whether the impact is considered a benefit or a cost, and for how long
each impact persists. Sometimes a benefit from one perspective can be a cost to another; for example,
CIP incentives are paid to participants (a benefit) but must be paid by utilities (a cost).
Ratepayer
Impact
Measure Test

Standard and Enhanced -- == - - -

Societal Utility Participant

Im Duration
pact uratio Cost Test Cost Test Cost Test

Utility avoided costs Long term Benefit Benefit -- Benefit
Participant bill savings Long term -- -- Benefit Cost
Utility program spending First year Cost Cost -- Cost
CIP incentives First year -- Cost Benefit Cost
Total project costs ® First year Cost -- Cost --
Emissions reductions Long term Benefit -- -- --

Enhanced Only -- -- -- -- --
Economic benefits (value-
added)

Shared savings incentives First year Cost Cost -- Cost

Long term Benefit -- -- --

b) The sum of CIP incentives and participant co-funding, as discussed in Appendix B: Economic Impact Assumptions.

It is common practice to discount future cash flows in a cost-effectiveness analysis. Cadmus followed the
Department’s cost-effectiveness decisions and discounted the SCT at Minnesota’s societal discount rate
of 2.55% and the UCT and RIM at Minnesota’s utility discount rate of 7.04%. For the PCT, Cadmus
applied the societal discount rate to the residential sector and the utility discount rate to the non-
residential sector.

For the prior 2015 study, Cadmus used a societal discount rate ranging from 2.67% to 4.58% and a utility
discount rate ranging from 6.99% to 7.29%.

Data Sources

Cadmus relied on several sources for the cost-effectiveness analysis:
e EIA—historical and forecasted retail rates by fuel type

e ESP—program-level spending and energy savings by year and fuel type provided by all
Minnesota utilities

e 10U Annual Status Reports—participant co-funding and project spending allocations by
industry; cost-effectiveness results

o Department Regulatory Filings—cost-effectiveness and utility avoided cost Decisions
Rate Impact Analysis

The RIM is a simplified test intended to reveal whether energy efficiency programs might lead to
decreased or increased utility rates. Utilities recover fixed and variable costs through their rates, so
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selling more units tends to reduce rates and vice versa. RIM does not consider total system costs, only
the cost per unit of energy sold. Because energy conservation practices result in decreased energy sales,
utilities may need to meet revenue requirements by increasing retail rates. The RIM’s benefits and costs
can be used to estimate the potential impact of energy conservation on retail rates relative to the
lowest-cost supply-side alternative, which is represented by utility avoided costs.

The following formula quantifies the impact that CIP investments in 2018 might have on future energy
prices paid by ratepayers (a positive value indicates an upward pressure on rates while a negative value
indicates a downward pressure):

)= RIM costs — RIM benefits
nit’ = ¥ discounted forecasted energy consumption

rate impact ($/u

The RIM test’s net costs (RIM costs — RIM benefits) indicate the total revenue requirement shortfall that
utilities incur as a result of CIP activities. Rather than collecting all revenues immediately the next year
(in 2019), it is assumed that revenues would need to be recovered across all future years for as long as
CIP-induced energy savings persist. Cadmus used EIA forecasts to estimate future energy sales, then
discounted those sales by the utility discount rate of 7.04% and summed them to calculate the
denominator.®

The resulting value represents the potential change in retail rates per unit of energy sold in the future,
presented per kilowatt-hour for electric ratepayers and per thousand cubic feet (Mcf) for natural gas
ratepayers.

Results and Discussion

This section presents standard and enhanced cost-effectiveness test results for the 2018 CIP portfolio,
subdivided by electric and natural gas program activity. Comprehensive inputs and results are presented
in Appendix E: Cost-Effectiveness Details.

Cost-Effectiveness Results

Table 14 summarizes results by test type and perspective. CIP activities were highly cost-effective in
2018 from most perspectives. The enhanced results show the same pass/fail trends as the standard
results. Test-specific results are outlined below the table.

% The discounted forecasted energy consumption is provided in
Appendix E: Cost-Effectiveness Details.
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Table 14. 2018 CIP Cost-Effectiveness Results, by Test Perspective and Type

Ratepayer Impact

Test Type Societal Cost Test Utility Cost Test Participant Cost Test Measure Test
Standard 2.46 3.35 3.23 0.55
Enhanced 3.75 2.74 3.23° 0.53

a) The enhanced PCT does not include regional economic benefits or IOU shared savings incentives. Therefore, its
enhanced results are identical to its standard results.

Societal Cost Test

Table 15 shows standard and enhanced SCT results. Cadmus expects statewide CIP activities in 2018 to
generate more than $800 million in net benefits and roughly $2.50 in societal benefits for every S1 in
costs. After including economic benefits and shared savings incentives, electric and natural gas programs
will create roughly $1.3 billion and nearly $400 million in net benefits, respectively, producing a
statewide benefit/cost ratio of 3.75—reaching $3.75 in benefits per $1 in costs at a societal level.

Table 15. Societal Cost Test Results

Test Type Electric Natural Gas Combined
Standard -- -- --
Net Benefits 2 $675 million $133 million $808 million
Benefit/Cost Ratio 2.78 1.77 2.46
Enhanced -- -- --
Net Benefits @ $1.3 billion $386 million $1.7 billion
Benefit/Cost Ratio 4.09 3.02 3.75

a) These values are shown in fixed 2018 U.S. dollars. Future cash flows are discounted at 2.55%.

Utility Cost Test

Table 16 shows standard and enhanced UCT results. Cadmus expects statewide CIP activities in 2018 to
generate more than $550 million in net benefits, with benefits per dollar ranging from $2.71 (for natural
gas) to $3.59 (for electricity). After including shared savings incentives, net benefits decrease slightly to
roughly $500 million and slightly less than $3 in benefits per $1 in costs for utilities. All programs are
cost-effective for both fuel types according to this perspective.

Table 16. Utility Cost Test Results

Test Type Electric Natural Gas Combined
Standard -- -- --
Net Benefits 2 S445 million $111 million $556 million
Benefit/Cost Ratio 3.59 2.71 3.35
Enhanced -- -- --
Net Benefits 2 $410 million $93 million $503 million
Benefit/Cost Ratio 2.99 2.13 2.74

a) These values are shown in fixed 2018 U.S. dollars. Future cash flows are discounted at 7.04%.
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Participant Cost Test

Table 17 shows PCT results. Because neither economic impacts nor IOU shared savings incentives apply
to this test, the enhanced test results are identical to the standard test results. Cadmus expects
statewide CIP activities in 2018 to generate nearly $1 billion in net benefits and more than $3 in benefits
per $1 in costs for participants. All programs by fuel type are cost-effective according to this perspective.

Table 17. Participant Cost Test Results

Test Type Electric® Natural Gas ° Combined
Standard -- -- --
Net Benefits® S$788 million $192 million $980 million
Benefit/Cost Ratio 3.64 2.37 3.23

a) Future cash flows are discounted at 5.86% for electric CIP.
b)  Future cash flows are discounted at 5.53% for natural gas CIP.
c) These values are shown in fixed 2018 U.S. dollars.

Ratepayer Impact Measure Test

Table 18 shows standard and enhanced RIM results. CIP activities in 2018 did not pass this test, which
shows roughly $660 million in net costs; after accounting for shared savings incentives, net costs slightly
exceed $700 million. These results indicate that the reduced utility system costs (avoided costs) do not
outweigh the lost revenues. In its 2018 report, Synapse Energy Economics indicated that the RIM test
does not include all utility system benefits, such as wholesale price suppression effects, indicating the
results represent a worst-case scenario.

Table 18. Ratepayer Impact Measure Test Results

Test Type Electric Natural Gas Combined
Standard -- -- --

Net Benefits (5495 million) ($131 million) (5660 million)
Benefit/Cost Ratio 0.55 0.52 0.55
Enhanced -- -- --

Net Benefits ($529 million) (5182 million) (5712 million)
Benefit/Cost Ratio 0.54 0.49 0.53

These values are shown in fixed 2018 U.S. dollars. Future cash flows are discounted at 7.04%.

Rate Impact Results

Table 19 shows the calculation of rate impacts to be +50.000620 per kilowatt-hour and +5$0.030987 per
Mcf, representing increases of less than 1% relative to average retail rates in 2018. As noted above,
since the RIM results may understate benefits, these results should be considered an upper limit.
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Table 19. Estimated Rate Impacts, by Fuel Type

Variable Electricity Natural Gas

[A] Forecasted Sales ° 798,212,774 MWh 5,309,484 MMcf
[B] Net Costs ® $495,214,145 $164,527,477
[B] = [A] Rate Impact +$0.000620 per kWh +$0.030987 per Mcf
Percentage Change ¢ +0.62% +0.46%

a) Forecasted energy sales discounted at 7.04%. Values may not sum due to rounding.
b) Net costs are informed by the standard Ratepayer Impact Measure Test.
c) Percentage changes are relative to 2018 average energy prices (weighted by sector), per EIA data.
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Conclusions and Recommendations

CIP provides net positive benefits that persist long after energy conservation investments are made.
The key impacts from CIP’s 2013-2018 program activity years, shown in Figure 1 (reproduced below),
include nearly 48,000 jobs, $11 billion in new economic activity, and a return of $3.75 in societal
benefits for each dollar invested. Income generated equate to an extra $900 for each Minnesotan.
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Each dollar spent N couE activity
on CIP generates
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= E Minnesotan

Economic impacts do not persist indefinitely. Employment increases through 2030, then decline as the
spending patterns once sustained by 2013-2018 CIP investments begin to wane. This is illustrated in

/\7\ — wallet of each
@

Figure 3 (reproduced below), showing that unless CIP is continued, the economy will gradually revert to
a no-CIP baseline.®
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» Recommendation: Continue the CIP to avoid future contraction of economic benefits.

10 The outbreak of SARS-CoV-2 (COVID-19) will affect both the treatment scenario that includes CIP program
activities as well as the baseline scenario that assumes no CIP program activities.
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CIP can support targeted programs for low-income customers while still greatly benefitting the state
economy.

» Recommendation: To better understand the full benefits of CIP, especially from low-income
programs, commission a study to quantify non-energy benefits that can be incorporated into
future economic impact analysis.

» Recommendation: Should there be growth in demand for low-income program services, utilities
can increase low-income programming to serve additional customers while maintaining the net
positive economic impacts of CIP.

The inclusion of non-energy benefits can enhance future economic impact analyses. CIP’s non-energy
benefits, such as improved public health outcomes, may result in spending changes that generate
additional economic impacts if captured in the modeling process.

» Recommendation: Quantify and monetize the non-energy benefits of the CIP, such as potential
health impacts as a result of improved air quality. The U.S. Environmental Protection Agency
offers a tool, CO-Benefits Risk Assessment, that can serve as a starting point for such an analysis.
This is of interest in a post-pandemic world where air pollution increases the risk and severity of
respiratory diseases.

CIP is cost-effective at the statewide level and for each fuel type. The 2018 portfolio generates net
benefits from the perspectives of program participants, utilities, and society.

The inclusion of economic impacts and shared savings incentives in the cost-effectiveness analysis did
not change whether CIP passed or failed the various cost-effectiveness tests.

» Recommendation: Consider conducting enhanced cost-effectiveness tests if there are significant
structural changes to CIP’s framework (such as a policy allowing for electrification).

CIP’s worst-case impact on retail rates is small (under 1%), but positive.
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Appendix A: List of Included Utilities

The study included the following 10Us:

The study included the following municipal utilities:

CenterPoint Energy
Great Plains Natural Gas
Greater Minnesota Gas

Minnesota Energy Resources
Corporation

Ada, City of

Aitkin Public Utilities
Alexandria Light & Power
Anoka, City of

Arlington, City of

Austin Utilities

Barnesville Municipal Power
Benson Municipal Utilities

Blooming Prairie Public Utilities

Blue Earth Light & Water Department

Brainerd Public Utilities
Breckenridge Public Utilities
Buffalo, City of

Chaska, City of

Delano Municipal Utilities
Detroit Lakes Public Utility
Duluth Public Works & Utilities

East Grand Forks Water & Light
Department

Elk River Municipal Utilities

Ely, City of

Fairmont Public Utilities

Glencoe Light & Power Commission
Grand Marais Public Utilities

Grand Rapids Public Utilities
Commission

Economic Impacts of 2013-2018 CIP

Cadmus

Minnesota Power
Otter Tail Power

Xcel Energy

Granite Falls, City of

Hawley Public Utilities

Hibbing Public Utilities Commission
Hutchinson Utilities Commission
Jackson, City of

Janesville Municipal Utility

Kasson, City of

Lake City Utility Board

Le Sueur Municipal Utilities
Litchfield Public Utilities

Luverne, City of

Madelia Municipal Light & Power
Marshall Municipal Utilities
Melrose Public Utilities

Minnesota Municipal Power Agency
Moorhead Public Service

Mora Municipal Utilities

Mountain Iron Water & Light
Department

Mountain Lake Municipal Utilities
New Prague Utilities Commission

New Ulm Public Utilities

North Branch Municipal Water & Light

North St. Paul, City of
Olivia, City of
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The study included the following cooperative utilities:

Ortonville Light Department
Owatonna Public Utilities
Perham Natural Gas
Princeton Public Utilities
Proctor Public Utilities
Redwood Falls Public Utilities
Rochester Public Utilities
Roseau Municipal Water & Light
Sauk Centre Public Utilities
Shakopee Public Utilities
Sleepy Eye Public Utility

Spring Valley Public Utilities
Commission

Springfield Public Utilities Commission

Beltrami Electric Cooperative, Inc.
BENCO Electric Cooperative
Connexus Energy

Cooperative Light & Power

Crow Wing Cooperative Power & Light,
Inc.

Dakota Electric Association

East Central Energy

Federated Rural Electric Association
Freeborn-Mower Cooperative Services
Great River Energy Cooperative

Itasca Mantrap Cooperative Electric
Association

Kandiyohi Power Cooperative

Lake Country Power

Lake Region Electric Cooperative
McLeod Cooperative Power Association

Meeker Cooperative Light & Power
Association
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St. Charles Light & Water

St. James Municipal Light & Power
St. Peter Municipal Utilities
Staples, City of

Thief River Falls Municipal Utility
Two Harbors, City of

Virginia Department of Public Utilities
Wadena Light & Water

Waseca Utility

Wells Public Utilities

Willmar Municipal Utilities
Windom Municipal Utilities
Worthington Public Utilities

MiEnergy Cooperative
Mille Lacs Electric Cooperative
Minnesota Valley Electric Cooperative

Minnkota Power Cooperative/Northern
Municipal Power Agency

Nobles Cooperative Electric

North Itasca Electric Cooperative

North Star Electric Cooperative

Peoples Cooperative Service

Roseau Electric Cooperative

Runestone Electric Association

Stearns Cooperative Electric Association
Steele Waseca Cooperative Electric
Todd Wadena Electric Cooperative

Wild Rice Electric Cooperative

Wright-Hennepin Cooperative Electric
Association
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Appendix B: Economic Impact Assumptions

This appendix summarizes the assumptions Cadmus used to develop final values for model inputs. Cash
flows are numbered (1 through 6) in conjunction with Figure 2, reproduced below.

Project Spending

Generation,
Transmission &
Distribution

Delivery
Administration
EM&V
Marketing

Utility
Programs

Out-of-Region Regional Program
Utilities Sector Utilities Sector Participants

Through ratepayer payments [1], Minnesotans fund the costs of CIP spending [2] and incentives [3] for
participants. Table 20 summarizes total ratepayer payments for program years 2013 through 2018 by
customer and fuel type. Cadmus used ESP data and IOU annual status reports to calculate ratepayer
payments.

CIP and Project Spending

Table 20. Ratepayer Payments for CIP (2013-2018)

Fuel Type Residential Ratepayers Nonresidential Ratepayers
Electric $403 million $822 million
Natural Gas $147 million $300 million
Total $550 million $1.1 billion

Note: The values in this table are shown in fixed 2017 U.S. dollars.

Table 21 shows total CIP spending (which includes expenses for administration/other, advertising, and
IOU shared savings incentives) and participant incentives for program years 2013 through 2018 by fuel
type. Cadmus used ESP and data from IOU status reports to determine these values.

Table 21. CIP Spending and Participant Incentives (2013-2018)

Administration/ L. Shared Savings Participant
Fuel Type Advertising . .
Other Incentives Incentives
Electric $430 million $23 million $296 million S475 million
Natural Gas $161 million $11 million $123 million $152 million
Total $591 million $34 million $419 million $628 million

Note: The values in this table are shown in fixed 2017 U.S. dollars.
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Appendix B: Economic Impact Assumptions

For projects where incentives do not cover the full project cost, participant co-funding [4] covers the
remainder. Cadmus used IOU annual status reports to determine ratios of participant co-funding to

incentives by sector and program type, as shown in Table 22.

Table 22. Participant Co-Funding Per Dollar of Incentives

Program Type Residential Nonresidential Low-Income
Electric Conservation $0.48 $2.69 S0.00
Natural Gas Conservation $2.76 $3.53 $0.00
Distributed Generation $1.00 $1.00 $S0.00

Cadmus then applied these ratios to ESP incentive data to estimate total participant co-funding by
customer and fuel type, as shown in Table 23.

Table 23. Participant Co-Funding (2013-2018)

Fuel Type Residential Nonresidential Low-Income
Electric $63 million $867 million S0
Natural Gas S44 million $140 million SO
Total $107 million $1.0 billion SO

Note: The values in this table are shown in fixed 2017 U.S. dollars.

Total project costs are the sum of participant co-funding and incentives. Cadmus allocated project
spending to REMI industries using data from Xcel Energy’s 2018 annual status report and ESP, matching
program spending from the status report to the most appropriate industry code (for example, Appliance
Recycling programs map to REMI’s “waste management and remediation services” industry). Table 24,
Table 25, and Table 26 show project spending by industry for residential, nonresidential, and low-

income programs, respectively.

Table 24. Residential Project Spending Allocations, by Fuel Type

REMI Sector Electric Natural Gas
Ven.tilation, heating, air.-conditioning, and commercial refrigeration 29% 55%
equipment manufacturing

Residential maintenance and repair 23% 34%
Other fabricated metal product manufacturing 0% 6%
Lime, gypsum, and other nonmetallic mineral product manufacturing 0% 5%
Electric lighting equipment manufacturing 32% 0%
Software publishers 10% 0%
Waste management and remediation services 6% 0%
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Table 25. Nonresidential Project Spending Allocations, by Fuel Type

REMI Sector Electric
Architectural, engineering, and related services 44%
Ventilation, heating, air-conditioning, and commercial refrigeration 11%
equipment manufacturing

Electric lighting equipment manufacturing 22%
Nonresidential maintenance and repair 17%
Electrical equipment manufacturing 6%

Table 26. Low-Income Project Spending Allocations, by Fuel Type

REMI Sector Electric
Residential maintenance and repair 25%
Lime, gypsum, and other nonmetallic mineral product manufacturing 25%
Ventilation, heating, air-conditioning, and commercial refrigeration 0%
equipment manufacturing

Electric lighting equipment manufacturing 25%
Household appliance manufacturing 25%

Natural Gas
72%
28%

0%
0%
0%

Natural Gas
40%
30%
30%

0%
0%

Renewable energy projects consist of solar PV that includes installation (maintenance and repair) and
solar cells (manufacturing). To determine the allocation between construction and manufacturing (Table
27), Cadmus obtained estimates of project cost breakdown from a 2018 National Renewable Energy
Laboratory technical report, which indicated that soft costs (that is, non-hardware costs, including

installation labor and parts) comprise approximately 60% of costs.

Table 27. Distributed and Renewable Energy Project Spending Allocations, by Fuel Type

REMI Sector

Nonresidential maintenance and repair

Semiconductor and other electronic component manufacturing
Residential maintenance and repair

Electric
46%
40%
14%

Cadmus applied the industry allocations to total project costs established in Table 21 and Table 23 to
establish industry-specific spending. Table 28 summarizes cumulative project spending by industry for

program years 2013 through 2018, in millions of fixed 2017 U.S. dollars.

Table 28. Cumulative Project Spending, by Industry (2013-2018)

Total Spending
REMI Sector .
(millions of 2017 dollars)

Architectural, engineering, and related services

Electric lighting equipment manufacturing

Ventilation, heating, air-conditioning, and commercial refrigeration
equipment manufacturing

Nonresidential maintenance and repair

Economic Impacts of 2013-2018 CIP
Cadmus

$658
$326

8316

$207
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REMI Sector

Residential maintenance and repair

Electrical equipment manufacturing

Software publishers

Lime, gypsum, and other nonmetallic mineral product manufacturing
Waste management and remediation services

Other fabricated metal product manufacturing

Semiconductor and other electronic component manufacturing
Household appliance manufacturing

Total

Participant Bill Savings

CIP participants’ annual energy savings and retail rates (residential or nonresidential) are multiplied to
estimate total participant bill savings [5]. Unlike project spending, participant bill savings persist for as

Total Spending

(millions of 2017 dollars)

$99
$71
$20
$14
$11
S8
S6
S5
$1,741

long as 25 years after initial CIP program activity.! Every dollar of participant bill savings for participants

is also modeled as a dollar of lost revenue for utilities.

Table 29 documents the EUL of CIP programs and electric utility infrastructure improvements by

program type assigned in ESP.

Table 29. Effective Useful Lives (EULs), by ESP Program Type

ESP Program Type

Consumer Electronics / Plug Loads

General Marketing and Education

Indirect Low Income

Internal Training

Lamp Disposal and Recycling

Market Research and Product Development
Non-Residential Behavioral/Operations
Non-Residential Building Energy Audits / Analysis
Non-Residential Load Management

Other - Indirect

Regulatory Charges

Residential Behavioral Change

Residential Energy Audits / Analysis
Specialty Low Income

Specialty Residential

11 Utilities provide persistence of savings in ESP for each CIP they administer.

Economic Impacts of 2013-2018 CIP
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Cadmus used EIA data (2019b; 2019c) for Minnesota as the source for historical retail rates (2013
through 2018). To forecast retail rates (2019 to 2042), Cadmus first calculated annual percentage
changes in forecasted energy prices from the EIA’s 2019 Annual Energy Outlook (2019a) for the West
North Central region, which includes Minnesota. We then applied the percentage changes to the

Appendix B: Economic Impact Assumptions

ESP Program Type

Non-Residential Computer Efficiency and Plug Loads
Non-Residential Whole Building - Non-Process Related
Appliance Harvesting

Residential Lighting

Market Research and Product Development
Non-Residential Refrigeration

Residential Domestic Hot Water

Vending Machine Efficiency

ENERGY STAR Appliances

Non-Residential Heat Pumps

Non-Residential Lighting

Residential Heat Pumps

Residential Space Cooling (Non-Heat Pumps)
Agricultural Efficiency

Compressed Air

Food Service

Low Income Weatherization

Motors & Drives

Multifamily Buildings

Non-Residential Custom Efficiency
Non-Residential Service Water Heating
Non-Residential Space Heating (Non-Heat Pumps)
Other - Direct

Public Infrastructure

Residential Load Management

Residential Space Heating (non-Heat Pumps)
Specialty Non-Residential

Whole House

Distributed and Renewable Energy

Electric Utility Infrastructure Improvements
Non-Residential Space Cooling (Non-Heat Pumps)
Residential Building Envelope

Electric Utility Infrastructure Improvements

historical rates to derive the retail rates shown in Table 30.
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6
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9
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10
10
12
12
12
12
14
15
15
15
15
15
15
15
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15
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15
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15
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20
20
20
25
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Table 30. Retail Rates by Year, Sector, and Fuel (Fixed 2017$)

Year Residential Nonresidential Residential Nonresidential
($/kwh) ($/kWh) ($/Mcf) ($/Mcf)
2013 $0.1235 $0.0905 $8.5633 $6.5415
2014 $0.1238 $0.0914 $10.1980 $8.2522
2015 $0.1258 $0.0901 $9.1206 $6.7890
2016 $0.1295 $0.0927 $8.1843 $5.8574
2017 $0.1304 $0.0950 $8.4700 $6.0707
2018 $0.1283 $0.0926 $8.4867 $6.2144
2019 $0.1276 $0.0928 $9.0999 $6.4849
2020 $0.1260 $0.0903 $9.2701 $6.5520
2021 $0.1235 $0.0881 $9.2777 $6.5550
2022 $0.1222 $0.0866 $9.3329 $6.6114
2023 $0.1213 $0.0854 $9.4639 $6.7428
2024 $0.1205 $0.0844 $9.5946 $6.8746
2025 $0.1201 $0.0837 $9.8104 $7.0465
2026 $0.1200 $0.0831 $9.9276 $7.1238
2027 $0.1197 $0.0826 $9.9936 $7.1542
2028 $0.1193 $0.0820 $10.0780 $7.2056
2029 $0.1194 $0.0816 $10.1307 $7.2297
2030 $0.1199 $0.0819 $10.1858 $7.2577
2031 $0.1203 $0.0818 $10.2141 $7.2611
2032 $0.1207 $0.0819 $10.3103 $7.3309
2033 $0.1210 $0.0819 $10.4072 $7.4018
2034 $0.1212 $0.0818 $10.4690 $7.4395
2035 $0.1209 $0.0815 $10.5280 $7.4753
2036 $0.1206 $0.0811 $10.5929 $7.5186
2037 $0.1203 $0.0807 $10.6614 $7.5663

Table 31 presents cumulative participant bill savings by sector.

Table 31. Cumulative Participant Bill Savings by Market Sector (2013-2042)

Sector Participant Bill Savings
Residential $2.8 billion
Nonresidential S5.5 billion
Low-Income $81 million
Total $8.4 billion

Note: The values in this table are shown in fixed 2017 U.S. dollars.

Economic Impacts of 2013-2018 CIP
Cadmus 46



Appendix B: Economic Impact Assumptions

Utility Avoided Costs

CIP’s energy savings and demand reductions also reduce a utility’s costs (a benefit called avoided costs)
[6]. Like participant bill savings, avoided costs persist for as long as a CIP project generates energy
savings.

Avoided costs are benefits that consist of marginal energy and GTD components. In the economic
impact analysis, the full value of the avoided costs offset utility lost revenue; however, the reduced costs
for the utility also translate into reduced spending in other areas of the economy.

Minnesota imports as much as one-fifth of its electricity (EIA 2019f). Cadmus assumed that energy
savings from CIP directly reduced Minnesota’s reliance on energy imports. As such, reductions in energy
production accrue outside the study region. Meanwhile, because demand reductions from CIP directly
affect Minnesota’s utility infrastructure spending, we assumed that the avoided costs of demand
translate to lower infrastructure investments.

Cadmus calculated electric avoided costs per megawatt-hour using ESP data and assumptions provided
in the Department’s 2017-2019 Avoided Electric Cost Proposed Decision (2016a). Table 32 shows inputs,
assumptions, and calculation results.

From 2013 through 2018, the total nominal avoided costs of energy amounted to $105 million (49.5%)
while the total nominal avoided costs of capacity and GTD amounted to $107 million (50.5%). For
simplicity, we assumed that 50% of the total avoided costs of electricity accrued within Minnesota, while
the remaining 50% leaked out of the study region.
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Table 32. Avoided Costs of Electricity (Nominal U.S. Dollars)

Year First-Year Avoided Cost Demand Avoided Cost  Total Avoided First-Year Avoided Cost
Kilowatt-Hour per Megawatt-  Reduction at of Capacity Costs: Kilowatt-Hour  per Megawatt-
Savings at Hour at Generator: and GTD at [E]=(A*B)+ Savings for Hour for
Generator: [A] ® Generator: [C]? Generator: (C*D) Customers: [F] Customers:
[B]® [D]°® : [G]=E=F
2013 608,100,649 $26 140,636 $98 $29,592,961 561,281,909 $52.72
2014 591,470,211 $26 133,803 $98 $28,490,937 547,735,469 $52.02
2015 635,992,713 $26 145,412 $98 $30,786,231 588,403,255 $52.32
2016 668,957,327 $26 260,847 $98 $42,955,916 619,499,710 $69.34
2017 785,608,360 $26 256,201 $98 $45,533,469 728,295,723 $62.52
2018 736,931,567 $26 154,479 $98 $34,299,190 683,727,957 $50.16 ¢

a) Cadmus derived this data from ESP.
b) Cadmus derived these assumptions from the Department’s 2017-2019 Avoided Electric Cost Proposed Decision (2016a).
c) Under guidance from the Department, Cadmus applied the nominal avoided cost of electricity in 2018 to all future avoided costs (2019 to 2042).

Economic Impacts of 2013-2018 CIP
Cadmus 48



Appendix B: Economic Impact Assumptions

Cadmus derived historical avoided costs of natural gas from Xcel Energy’s annual status reports from
2013 through 2018. We derived forecasted avoided costs of natural gas from the Department’s 2017-
2019 and 2021-2023 Natural Gas Cost-Effectiveness Decisions (2016b and 2019, respectively). Table 33
shows natural gas avoided costs by year range.

Table 33. Natural Gas Avoided Costs (Nominal $/Mcf)

Years Commodity Cost Variable O&M * Peak Factor Total
2013 to 2016 S4.34 $0.06 $0.74 $5.14
2017 to 2020 S4.27 $0.04 $0.80 $5.11
2021 to 2042 $3.25 $0.04 $0.80 $4.09

a) O&M stand for operations and maintenance.

EIA (2019f) indicated that Minnesota does not have any natural gas reserves or production, so all natural
gas must be imported. As such, Cadmus assumed that all reductions in natural gas production (shown as
“commodity cost” in Table 33) accrue outside the study region. The remaining components of natural
gas avoided costs—operations and maintenance and capacity (also known as “peak factor”)—reflect
costs related to infrastructure, which we assumed accrued in the study region as reductions in spending.

The commodity cost of natural gas ranged from 80% to 84% of avoided costs. For simplicity, we assumed
that 80% of the total avoided costs of natural gas leaked out of the study region.

Table 34 shows the per-unit avoided cost that Cadmus used in the economic impact analysis.

Table 34. Avoided Costs by Year and Fuel (Fixed 2017S)

Year Electricity (5/kWh)  Natural Gas ($/Mcf)
2013 $0.06 $5.37
2014 $0.05 $5.30
2015 $0.05 $5.33
2016 $0.07 $5.25
2017 $0.06 $5.11
2018 $0.05 $4.99
2019 to 2020 $0.05 $5.11
2021 to 2042 $0.05 $4.09

Table 35 shows the reduction in utility spending modeled within and outside the study region, as a result
of utility avoided costs.
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Table 35. Reduced Utility Spending (2013-2042)

Fuel Within Study Region ? Outside of Study Region °
Electric $1.7 billion $1.7 billion
Natural Gas $254 million $1.0 billion
Total $1.9 billion $2.7 billion

Note: The values in this table are shown in fixed 2017 U.S. dollars.
a) This column represents all the reduced costs for capacity, GTD, and operations and maintenance
b) The column represents all the costs of energy imports

Emissions Reductions

Less energy consumption because of CIP results in fewer emissions. Like participant bill savings and
utility avoided costs, emissions reductions [7] persist for as long as CIP generates energy savings.

Cadmus obtained emission rates for sulfur dioxide, fine particulate matter, and nitrogen oxides
according to environmental damage factors documented in the Department’s 2021-2023 Natural Gas
Cost-Effectiveness Decision (published in 2019). The emissions rates and cumulative tons of reductions

are shown in Table 36.

Table 36. Emission Rates and Cumulative Reductions (2013-2042)

Pollutant Electricity Natural Gas Tons Reduced
(tons/MWh) (tons/Mcf)

Sulfur dioxide 2.91E-04 3.00E-07 18,918

Fine particulate matter 3.13E-05 3.80E-06 3,093

Nitrogen oxide 3.35E-04 4.70E-05 34,882

Economic Impacts of 2013-2018 CIP
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This appendix describes the policy variables selected in the REMI model, along with the final input

values by policy variable.

Table 37 shows the REMI policy variables associated with each CIP-induced change.

Table 37. List of REMI Policy Variables

REMI Policy Variable(s)
[1] Ratepayer payments
Consumer Price
Fuel Price
[2] CIP spending
Detailed Industry Sales (Exogenous Production) @
Exogenous Final Demand @
[3] Participant incentives
Detailed Industry Sales (Exogenous Production) @
Exogenous Final Demand @
[4] Participant co-funding
Consumption Reallocation
Investment Spending
[5] Participant bill savings
Consumer Spending®
Consumption Reallocation®
Fuel Cost
Detailed Industry Sales (Exogenous Production) @
[6] Utility avoided costs
Detailed Industry Sales (Exogenous Production) 2
Detailed Investment
[7] Emissions reductions
Emissions Costs

Sector(s)
Residential
Nonresidential
Utility Industry
All Other Industries
Project Spending Industries
Project Spending Industries
Residential
Nonresidential
Low-Income
Residential
Nonresidential
Utility Sector—Revenue Loss

Utility Sector

Electric/Natural Gas Investment Spending

N/A

a) Per REMI’s software notes for final demand, “only the proportion of demand that is usually supplied locally is
added to local production. The remainder of the entered amount is assumed to be produced elsewhere and
imported to the area.” The exogenous production policy variable assumes 100% local production.

b) Cadmus assumed that participant bill savings for low-income participants are completely re-spent in the
economy, while participant bill savings for the residential sector include allocation to and from savings, “and the
allocation to or from luxury goods will be greater than that of necessity goods” (REMI software notes).

All inputs to the REMI E3+ model are provided in Table 38 to Table 40, which include initial investments
(Table 38), persisting effects (Table 39) and emissions reductions (Table 40). These inputs are for the
statewide portfolio (natural gas and electric for program years 2013 to 2018).

Economic Impacts of 2013-2018 CIP
Cadmus 51



REMI Category: Detail
Consumer Price: Electricity
Consumer Price: Natural gas

Detailed Industry Sales (Exogenous
Production): Nonresidential maintenance
and repair

Detailed Industry Sales (Exogenous
Production): Residential maintenance
and repair

Exogenous Final Demand: Advertising,
public relations, and related services
Exogenous Final Demand: Architectural,
engineering, and related services
Exogenous Final Demand: Electric lighting
equipment manufacturing

Exogenous Final Demand: Electrical
equipment manufacturing

Exogenous Final Demand: Household
appliance manufacturing

Exogenous Final Demand: Lime, gypsum,
and other nonmetallic mineral product
manufacturing

Exogenous Final Demand: Office
administrative services; Facilities support
services

Exogenous Final Demand: Other
fabricated metal product manufacturing
Exogenous Final Demand: Semiconductor
and other electronic component
manufacturing

Economic Impacts of 2013-2018 CIP
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Table 38. REMI Inputs—Initial CIP Investment (Fixed 2017$)

2013
$63,564,535
$22,240,724
$28,525,980

$15,388,534

$5,863,839
$86,634,662
$44,513,606
$9,390,578
$821,826

$2,216,506

$88,262,116

$1,242,235

$1,664,280

2014
$64,954,260
$22,368,879
$30,292,821

$15,773,322

$5,741,183
$88,559,736
$45,365,998
$9,535,563
$929,172

$2,304,926

$96,405,631

$1,187,055

$2,840,124

2015
$67,857,563
$24,890,295
$31,463,531

$15,751,247

$5,806,528
$104,037,704
$51,651,005
$10,966,721
$836,101

$2,182,482

$96,546,865

$1,228,982

$339,174

2016
$72,653,554
$26,074,905
$36,081,952

$17,090,310

$5,538,538
$112,194,101
$57,895,851
$12,557,887
$891,476

$2,405,125

$101,961,465

$1,399,150

$434,659

Appendix C: REMI Model Inputs

2017
$67,242,810
$25,004,472
$41,520,655

$16,463,928

$5,684,976
$137,587,474
$64,461,764
$14,607,499
$492,874

$1,844,963

$102,295,878

$1,503,923

$115,102

2018
$66,312,129
$26,443,756
$39,524,900

$18,594,148

$5,401,667
$128,935,739
$62,553,830
$13,826,445
$972,251

$2,770,403

$105,643,111

$1,647,717

$303,465
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REMI Category: Detail
Exogenous Final Demand: Software

publishers

Exogenous Final Demand: Ventilation,
heating, air-conditioning, and commercial
refrigeration equipment manufacturing
Exogenous Final Demand: Waste
management and remediation services
Fuel Price: Electricity

Fuel Price: Natural gas

Investment Spending: Nonresidential

equipment

Year

2013
2014
2015
2016
2017
2018
2019
2020
2021

Consumer

Spending:

Reallocate
Consumption

$1,633,234
$3,584,819
$4,953,574
$6,042,947
$7,401,411
$8,472,142
$8,166,239
$7,403,279
$6,733,191

Consumption
Reallocation:
All
Consumption
Categories

$26,830,126
$68,841,543
$107,945,879
$152,289,227
$201,636,897
$245,235,866
$264,797,290
$263,436,686
$259,598,712
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2013
$2,987,611

$44,221,436

$1,645,774

$129,720,576
$45,388,195
($133,950,967)

2014

$3,056,476

$44,529,092

$1,683,710

$132,556,686
$45,649,730
($137,928,803)

2015
$3,421,228

$50,420,726

$1,884,639

$138,481,657
$50,795,360
($157,240,148)

2016

$3,535,832

$53,887,787

$1,947,771

$148,269,170
$53,212,877
($173,049,105)

Table 39. REMI Inputs—Persisting CIP Effects (Fixed 2017$)

Detailed
Industry Sales
(Exogenous
Production):
Electric Power
Generation,
Transmission,
and
Distribution
$17,202,620
($29,271,405)
($59,016,950)
($53,267,030)
($155,611,743)
(5262,945,552)
(5291,650,218)
(5279,282,782)
(5266,730,497)

Detailed

Industry Sales

(Exogenous
Production):
Natural Gas
Distribution

$14,072,846
($1,578,463)
$1,191,315
$4,998,693
($12,519,912)
($24,271,744)
($47,025,132)
($44,959,370)
($70,035,249)

Detailed
Investment:
Electrical
Transmission,
Distribution,
and Industrial
Apparatus

($22,249,861)
($42,812,414)
($65,864,773)
($116,996,886)
($135,741,959)
($131,743,702)
($131,659,471)
($131,517,241)
($131,405,561)

Detailed
Investment:
Fabricated
Metal
Products

($3,098,519)
($6,311,816)
($9,919,474)
($13,463,284)
($17,161,382)
($20,402,583)
($20,888,367)
($21,722,006)
($16,712,188)

2017

$3,358,141

$61,905,329

$1,849,887

$137,227,088
$51,028,369
($208,326,974)

Fuel Cost:
Electricity, All
Industries

($50,142,670)
($101,000,233)
($150,529,714)
($210,255,995)
($285,970,850)
($348,344,844)
($348,145,567)
($338,837,386)
($330,604,762)
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2018

$3,511,900

$61,416,910

$1,934,587

$135,327,783
$53,965,615
($196,091,755)

Fuel Cost:
Natural Gas,
All Industries

($11,596,833)
($29,860,734)
($38,451,474)
($46,428,070)
($65,550,647)
($81,768,732)
($85,327,030)
($86,209,315)
($86,201,145)
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Year

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042

Consumer

Spending:

Reallocate
Consumption

$6,349,109
$5,790,367
$4,138,814
$2,781,772
$2,787,123
$2,228,400
$1,048,727
$941,180
$226,969

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

Consumption
Reallocation:
All
Consumption
Categories

$238,039,443
$219,788,899
$188,964,728
$158,372,039
$114,201,027
$65,186,404
$45,934,412
$32,496,152
$19,708,748
$8,864,985
$2,735,376
$2,555,722
$2,531,623
$2,050,570
$1,554,263
$730,462
S0
S0
S0
S0
S0
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Detailed
Industry Sales
(Exogenous
Production):
Electric Power
Generation,
Transmission,
and
Distribution
($247,031,055)
(5230,354,015)
(5206,930,445)
($180,744,831)
(5143,248,699)
(5102,736,072)
(576,046,233)
(550,302,683)
(522,962,398)
($3,228,994)
(51,939,536)
(51,603,571)
($1,358,455)
(5985,801)
(5514,583)
$289,865
$643,388
$371,040
$223,846
$156,534
$19,400

Detailed
Industry Sales
(Exogenous
Production):
Natural Gas
Distribution

($71,174,892)
$73,707,733)
$75,693,982)
$76,169,114)
$71,643,138)
$60,765,516)
$50,038,392)
($35,096,211)
($25,727,061)
($19,716,252)
($4,594,495)

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

(
(
(
(
(
(

Detailed
Investment:
Electrical
Transmission,
Distribution,
and Industrial
Apparatus

($127,338,614)
($123,674,871)
($117,338,059)
($106,718,242)
($88,921,286)
($69,387,382)
($52,650,654)
($35,397,186)
($15,965,548)
($1,623,001)
($814,872)
($686,965)
($676,994)
($620,357)
($602,726)
($511,401)
($321,694)
($185,520)
($111,923)
($78,267)
($9,700)

Detailed
Investment:
Fabricated
Metal
Products

($16,711,733)
$16,689,393)
$16,586,405)
$16,110,904)
$15,225,822)
$12,998,470)
$10,882,680)
($7,399,915)
($5,534,951)
($4,678,587)
($1,153,954)

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

(
(
(
(
(
(

Fuel Cost:
Electricity, All
Industries

($325,110,331)
($320,608,921)
($316,725,878)
($297,086,439)
($258,194,375)
($216,905,120)
($164,760,247)
($111,212,902)
($50,025,066)
($3,183,226)
($940,059)
($421,780)
($180,819)
($175,945)
($165,772)
($2,475)
SO
SO
SO
SO
SO
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Fuel Cost:
Natural Gas,
All Industries

($86,942,953)
($88,670,271)
($90,403,151)
($92,664,699)
($93,680,990)
($82,948,777)
($74,055,949)
($48,542,605)
($38,334,528)
($37,535,974)
($10,258,110)

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO
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Table 40. REMI Inputs—Persisting CIP-Induced Emissions Reductions (Tons)

REMI Category: Detail

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042

Economic Impacts of 2013-2018 CIP
Cadmus

Emissions Costs:
Nitrogen Oxides

(407)
(816)
(1,252)
(1,712)
(2,249)
(2,769)
(2,767)
(2,765)
(2,763)
(2,708)
(2,656)
(2,564)
(2,391)
(2,097)
(1,702)
(1,352)
(916)
(543)
(297)
(84)
(15)
(14)
(13)
(12)
(7)
(5)
(3)
(2)
(1)
(0.1)

Emissions Costs:
Fine Particulate Matter

(36)
(73)
(112)
(152)
(200)
(247)
(246)
(246)
(246)
(241)
(236)
(228)
(212)
(185)
(150)
(118)
(80)
(47)

(236)
(468)
(711)
(968)
(1,273)
(1,577)
(1,576)
(1,574)
(1,573)
(1,525)
(1,481)
(1,406)
(1,279)
(1,068)
(835)
(635)
(429)
(197)
(27)
(16)
(13)
(13)
(11
(10)

~

(6
(4)
(2)
(1)
(1.0)
(0.1)

~—

Emissions Costs:
Sulfur Dioxide
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Appendix D: Employment Results by Sector

Table 41 shows the employment impacts by sector and time period, organized from highest to lowest
total impacts. Many of Minnesota’s major industries (such as manufacturing, retail trade, and health
care) experience the greatest gains during the 10 years after investments are completed as they benefit
from the re-spending effects induced by CIP. For example, a customer who saves money on utility bills
may increase demand for retail trade.

Industries that directly support the energy efficiency industry (such as professional, scientific, and
technical services) benefit more strongly from direct CIP investment activities in 2013 through 2018.
Once the economic stimulus of CIP 2013 through 2018 investments begin fading in 2030, industry
demand goes back to equilibrium with the baseline of no CIP. In other words, the job gains are not
sustained perpetually and CIP benefits decline in the long term. Only the utilities sector shows net
employment decreases in all three periods: this is because the model assumes that the decreased
industry output (of electricity and natural gas) is associated with a decrease in employment compared to
a no-CIP scenario. The construction industry is a major supplier to the utilities industry, causing
construction to experience decreased employment in years after the initial investment period.

Table 41. Net Employment Change by Period—All Sectors

Initial Following CIP Effects

Sector Investment 10 Years Declining E%tf:_;szt; :zy

2013-2018 2019-2029  2030-2042
Health care and social assistance 2,336 7,206 (863) 8,679
Retail trade 2,352 7,593 (1,570) 8,375
Other services (except public administration) 1,864 4,977 (847) 5,994
State and local government 668 4,426 257 5,350
Administrative, support, \{\/a§te ‘ 3,413 2,205 (696) 4,922
management, and remediation services
Accommodation and food services 1,389 4,397 (1,249) 4,537
Manufacturing 280 4,304 (208) 4,376
:::j;a::slonal, scientific, and technical 3,418 315 (934) 2,799
Real estate and rental and leasing 960 3,370 (1,554) 2,775
Finance and insurance 619 1,900 38 2,556
Wholesale trade 330 1,879 (43) 2,166
Arts, entertainment, and recreation 686 1,843 (402) 2,127
Transportation and warehousing 322 1,599 44 1,965
Educational services (private) 436 1,159 (683) 912
Information 129 324 (125) 328
Forestry, fishing, and hunting 17 155 16 189
Federal civilian 0 0 0 0
Federal military 0 0 0 0
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Sector

Farm

Mining

Management of companies and enterprises
Construction

Utilities

Economic Impacts of 2013-2018 CIP
Cadmus

Initial
Investment
2013-2018

0
(5)
33

335

(1,849)

Appendix D: Employment Results by Sector

Following CIP Effects

10 Years Declining ';c:)tla;Szt::zy
2019-2029  2030-2042
0 0 0
64 (70) (11)
125 (278) (120)
(136) (3,815) (3,616)
(4,642) (121) (6,612)
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Appendix E: Cost-Effectiveness Details

This appendix provides the benefits and costs included in the test results discussed in the Cost-
Effectiveness Analysis section.

Societal Cost Test

Table 42 and Table 43 show standard and enhanced SCT cost-effectiveness inputs and results,
respectively.

Table 42. Societal Cost Test—Standard (2018)

Cash Flow Electric Natural Gas Combined
Benefits -- -- --
Utility avoided costs $791,081 $228,736 $1,019,817
Emissions reductions $262,212 $77,266 $339,478
Costs -- -- --
Utility program spending $80,273 $33,407 $113,681
Total project costs $298,734 $139,868 $438,602
Net Benefits $675,006 $132,727 $807,733
Standard Benefit/Cost Ratio 2.78 1.77 2.46
Note: Results in this table are presented in thousands of fixed 2018 U.S. dollars. Future cash flows
are discounted at 2.55% (compounding). Values may not sum due to rounding.
Table 43. Societal Cost Test—Enhanced (2018)
Cash Flow Electric Natural Gas Combined
Benefits -- -- --
Utility avoided costs $791,081 $228,736 $1,019,817
Emissions reductions $262,212 $77,266 $339,478
Regional economic benefits $635,788 $270,917 $906,705
Costs -- -- --
Utility program spending $80,273 $33,407 $113,681
Total project costs $298,734 $139,868 $438,602
Utility shared savings incentives $34,640 $17,601 $52,242
Net Benefits $1,276,153 $386,043 $1,662,197
Enhanced Benefit/Cost Ratio 4.09 3.02 3.75
Notes: Results in this table are presented in thousands of fixed 2018 U.S. dollars. Future cash
flows are discounted at 2.55%. Values may not sum due to rounding.
Utility Cost Test

Table 44 and Table 45 show standard and enhanced UCT cost-effectiveness inputs and results,
respectively.
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Appendix E: Cost-Effectiveness Details

Table 44. Utility Cost Test—Standard (2018)

Cash Flow Electric Natural Gas Combined
Benefits -- -- --
Utility avoided costs $616,344 $175,417 $792,262
Costs -- -- -
Utility program spending $80,273 $33,407 $113,681
CIP incentives $91,545 $31,310 $122,855
Net Benefits $445,026 $110,700 $555,726
Standard Benefit/Cost Ratio 3.59 2.71 3.35
Notes: Results in this table are presented in thousands of fixed 2018 U.S. dollars. Future cash
flows are discounted at 7.04%. Values may not sum due to rounding.
Table 45. Utility Cost Test—Enhanced (2018)
Cash Flow Electric Natural Gas Combined
Benefits -- - -
Utility avoided costs $616,844 $175,417 $792,262
Costs -- - -
Utility program spending $80,273 $33,407 $113,681
CIP incentives $91,545 $31,310 $122,855
Utility shared savings incentives $34,640 $17,601 $52,242
Net Benefits $410,385 $93,099 $503,484
Enhanced Benefit/Cost Ratio 2.99 2.13 2.74

Notes: Results in this table are presented in thousands of fixed 2018 U.S. dollars. Future cash
flows are discounted at 7.04%. Values may not sum due to rounding.

Participant Cost Test

Table 46 shows PCT cost-effectiveness inputs and results.

Table 46. Participant Cost Test (2018)

Cash Flow Electric Natural Gas Combined
Benefits -- -- -
Participant bill savings $995,192 $300,624 $1,295,816
CIP incentives $91,545 $31,310 $122,855
Costs -- -- -
Total project costs $298,734 $139,868 $438,602
Net Benefits $788,003 $192,066 $980,069
Benefit/Cost Ratio 3.64 2.37 3.23

Notes: Results in this table are presented in thousands of 2018 U.S. dollars. Future cash flows are
discounted at 5.86% for electric CIPs and at 5.53% for natural gas CIPs. Values may not sum due to
rounding.
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Appendix E: Cost-Effectiveness Details

Ratepayer Impact Measure Test

Table47 and Table 48 show standard and enhanced RIM cost-effectiveness inputs and results,
respectively.

Table47. Ratepayer Impact Measure Test—Standard (2018)

Cash Flow Electric Natural Gas Combined
Benefits -- -- -
Utility avoided costs $616,844 $175,417 $792,262
Costs -- -- --
Utility program spending $80,273 $33,407 $113,681
CIP incentives $91,545 $31,310 $122,855
Reduced utility revenue $940,240 $275,228 $1,215,468
Net Benefits ($495,214) ($165,527) ($529,187)
Standard Benefit/Cost Ratio 0.55 0.52 0.55
Notes: Results in this table are presented in thousands of 2018 U.S. dollars. Future cash flows are
discounted at 7.04%. Values may not sum due to rounding.
Table 48. Ratepayer Impact Measure Test—Enhanced (2018)
Cash Flow Electric Natural Gas Combined
Benefits -- -- --
Utility avoided costs $616,344 $175,417 $792,262
Costs -- -- --
Utility program spending $80,273 $33,407 $113,681
CIP incentives $91,545 $31,310 $122,855
Reduced utility revenue $940,240 $275,228 $1,215,468
Utility shared savings incentives $34,640 $17,601 $52,242
Net Benefits ($529,855) ($182,128) ($711,983)
Enhanced Benefit/Cost Ratio 0.54 0.49 0.53

Notes: Results in this table are presented in thousands of 2018 U.S. dollars. Future cash flows are
discounted at 7.04%. Values may not sum due to rounding.

Minnesota Energy Sales Forecast

To establish a Minnesota energy sales forecast to estimate potential rate impacts, Cadmus used
forecasted energy sales for the West North Central region from the EIA’s 2019 Annual Energy Outlook
(2019a) to calculate year-over-year growth rates. Cadmus applied the growth rates to historical energy
sales for Minnesota (EIA 2019d, 2019e). Finally, we discounted future energy sales at the utility discount
rate of 7.04%. The final discounted forecast is shown in Table 49.
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Appendix E: Cost-Effectiveness Details

Table 49. Discounted Forecasted Energy Sales, by Fuel Type

Year Electricity Sales (MWh) Natural Gas Sales (MMcf)
2018 68,729,377 490,469
2019 63,309,308 452,101
2020 59,028,760 397,492
2021 55,558,997 374,263
2022 52,296,118 352,024
2023 49,283,848 329,945
2024 46,407,287 308,937
2025 43,731,188 288,325
2026 41,189,848 269,778
2027 38,735,269 252,159
2028 36,498,959 236,808
2029 34,330,914 221,732
2030 32,209,984 207,500
2031 30,245,530 194,425
2032 28,396,542 182,021
2033 26,651,617 170,338
2034 25,058,187 159,598
2035 23,558,736 149,587
2036 22,145,771 140,316
2037 20,846,533 131,668
Total Energy Sales 798,212,774 5,309,484
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