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Section 1

BACKGROUND




Conservation Improvement Program

e Minnesota has been a national leader in promoting energy
efficiency since the early 1980s

 In 2007, landmark bipartisan legislation passed that
requires energy utilities to achieve energy savings of 1.5
percent of average annual retail sales each year

e CIPis a nationally-recognized program funded and
administered by over 180 utilities

e CIP helps households and businesses reduce energy
consumption
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Conservation Improvement Program

e Utility Demand-Side Management (DSM) Programs

— Residential offerings include energy audits and incentives for energy-
related improvements, such as rebates for high-efficiency lighting and
appliances, as well as insulation and air sealing

— Commercial and industrial programs offer rebates for high-efficiency
boilers, chillers, and rooftop units; lighting and lighting control
systems; and motors. They also provide design assistance for energy-
efficient buildings and technical assistance for reducing the energy
intensity of manufacturing processes

* |Investments in energy efficiency lead to positive

economic effects in two ways:

1. Spending on energy efficiency projects supports jobs and business
for contractors and suppliers directly involved in the projects; and

2.  Money saved by program participants from lower utility bills is spent
on other local goods and services.
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Sneak Peak

e Study assesses the aggregate statewide economic impact of
2008-2013 CIP activities and resulting energy savings that
accrue through 2032

e Study incorporates two types of analysis:

1. A cost-effectiveness assessment, which estimated a total of $3.3
billion in net energy and environmental benefits

2. An economic impact assessment, which estimated a total
employment impact of 8,405 direct jobs and 54,777 total jobs, as
well as a total impact on Minnesota’s state domestic product of $3.0
to $3.6 billion

e Combining results from both analyses, the study shows that
every dollar invested in CIP provides $4.00 to $4.30 in
energy, environmental, and economic benefits
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Section 2

STUDY OBJECTIVE AND SCOPE




Study Objective

e Assess the statewide impact of 2008-2013 CIP
activities on:
1. Employment;
Employee earnings;
Household income and savings;
Business revenue;
Industry production;
Capital investment and innovation;
State domestic product; and
Utility electric and natural gas rates.

0 NO WUk WN




Study Scope

2008 2008-2027
2009 2009-2028
2010 2010-2029
2011 2011-2030
2012 2012-2031
2013 2013-2032
Overall (2008-2013) 2008-2032
*CIP projects lead to ongoing energy savings for five
to 20 years, depending on the measures installed.




Section 3

ANALYSIS METHODS




Summary of Analysis Methods

Cost- Economic I ’;"alr‘:';toe .
Effectiveness Impact Eggnogmic
Assessment Assessment -

Impact of CIP

e Benefits vs. Costs e |MPLAN

e Multiple perspectives * Impacts on:

* Impact on utility rates e Employment
e Earnings

* Income & Savings

e Revenue & Production

* Investment & Innovation
e State Domestic Product
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Annual cost-effectiveness assessments of the CIP statewide portfolio. Cadmus analyzed the statewide CIP portfolio’s annual cost-effectiveness to determine if program benefits exceeded costs. For the analysis, we conducted multiple tests to account for the perspectives of utilities, ratepayers, CIP participants, and society in general. For each test, Cadmus calculated benefit/cost ratios by year and by fuel type, which indicate via a single variable whether the programs’ benefits exceeded costs.

Economic impact assessments of annual statewide CIP activities and ongoing energy savings. Cadmus conducted an economic impact analysis to determine the aggregate net economic benefits of CIP to Minnesota; specifically, we analyzed the summary- and sector-level net impacts on aggregate statewide employment, employee earnings, household income and savings, business revenue, industry production, capital investment and innovation, and state domestic product attributable to each CIP year, 2008-2013.



Analysis Data Sources

California Standard Practice Manual

“INPUTS TO BENCOST FOR NATURAL GAS CIPs” (BENCOST) guidance
document

Energy Savings Platform (ESP)
New York Mercantile Exchange (NYMEX) annual average settlement
prices

Energy Information Administration (EIA) delivered coal prices in the
West North Central Region

EIA State Energy Data System (SEDS)

IMPLAN Group LLC, IMPLAN System (data and software)
www.IMPLAN.com



http://www.cpuc.ca.gov/NR/rdonlyres/004ABF9D-027C-4BE1-9AE1-CE56ADF8DADC/0/CPUC_STANDARD_PRACTICE_MANUAL.pdf
http://www.energysavingsplatform.com/
http://www.msiutilities.com/nymex_settlement_data-i-23.html
http://www.msiutilities.com/nymex_settlement_data-i-23.html
http://www.eia.gov/coal/annual/xls/table34.xls
http://www.eia.gov/coal/annual/xls/table34.xls
http://www.eia.gov/state/seds/
http://www.implan.com/

Cost-Effectiveness Analysis Summary

1. Identified and 2. Determined 3. Collected
Described Cost- Required Data and
Effectiveness Assumptions for Calculated Test

Tests Each Test Inputs
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Identified and described the cost-effectiveness tests. First, we determined which tests were necessary to comprehensively assess the cost-effectiveness of the annual CIP electric and natural gas program portfolios from multiple stakeholder perspectives. We identified these as four tests included in the California Standard Practice Manual, which are the same tests used by Commerce and utilities for annual CIP evaluations: (1) Societal Cost Test; (2) Utility Cost Test; (3) Participant Cost Test; and (4) Ratepayer Impact Measure test. 

Determined required assumptions for each test. Next, Cadmus worked with Commerce to develop test assumptions equivalent to those used by Minnesota utilities for conducting the cost-effectiveness analyses included in their annual CIP reports. We used the assumptions prescribed by Commerce in the “INPUTS TO BENCOST FOR NATURAL GAS CIPs” (BENCOST) guidance document, which is available in the full report’s appendices.�
Collected data and calculated test inputs. Finally, Cadmus collected data and calculated test inputs. We reviewed data from the Energy Savings Platform (ESP) to determine electricity and natural gas savings and to estimate participant project co-funding. To calculate ongoing bill reductions and avoided utility costs, we multiplied first-year and future-year energy savings by wholesale natural gas prices and forecasts from New York Mercantile Exchange (NYMEX) annual average settlement prices; electricity fuel wholesale prices and forecasts from delivered coal prices in the West North Central Region documented by the Energy Information Administration (EIA); and retail energy rates and forecasts from the EIA State Energy Data System (SEDS). 


1. Cost-Effectiveness Tests

Societal Cost Test (SCT)

Utility Cost Test (UCT)

Participant Cost Test (PCT)

Ratepayer Impact Measure
(RIM) test

A measure of net costs of CIP as a resource option
from the perspective of society in general

A measure of net costs of CIP as a resource option
from the perspective of Minnesota utilities

A measure of the quantifiable benefits and costs to
participating customers

An estimate of what happens to future energy rates
as a result of ongoing changes in utility revenues and
operating costs caused by CIP

Rates will decrease if the revenues collected are
more than the total net costs incurred by the utilities
implementing CIPs, and vice versa
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•Societal Cost Test (SCT)
The SCT is a measure of the net costs of CIP as a resource option. It represents the balance between costs from direct utility and participant expenditures and benefits from avoided energy and capacity costs that accrue over time, as well as from avoided environmental externalities. Participant bill savings and utility lost revenues are treated as transfer payments since both stakeholder groups are accounted for. This test’s primary strength is its expansive scope.

•Utility Cost Test (UCT)
The UCT is a measure of the net costs of CIP as a resource option from the perspective of Minnesota utilities. It is based on the direct costs incurred by the utilities, including incentive costs, but excludes any net costs and benefits incurred by CIP participants or society in general.

•Participant Cost Test (PCT)
The PCT is a measure of the quantifiable benefits and costs to participating customers. Benefits include direct incentives and ongoing bill savings, while costs account for direct participant project spending or co-funding. It provides a good general assessment of the benefit or desirability of CIP to customers. However, since many customers also consider non-quantifiable benefits when deciding to participate, and since the PCT is unable to capture all the complexities and diversity of customer decision making, this test is not a complete measure of the benefits and costs of CIP to program participants. 
 
•Ratepayer Impact Measure (RIM) test
The RIM test is an estimate of what happens to future energy rates as a result of ongoing changes in utility revenues and operating costs caused by CIP. Rates will decrease if the revenues collected are more than the total net costs incurred by the utilities implementing CIPs, and vice versa. This test’s relatively narrow view of program benefits leads most energy efficiency and renewable energy programs to not be cost-effective from the RIM test perspective. Additionally, the RIM test does not include an estimate of future energy rates in the absence of CIP, in which utilities meet growing demand with only supply-side resources (such as new power plants and increased purchases of out-of-state fuel and power).



2. Cost-Effectiveness Test Assumptions

2008-2009 2010-2012 2013

A
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Environmental Natural Gas on-Natura . -
. . Gas Societal Utility
Escalation Damage Environmental . . .
- Environmental Discount Rate Discount Rate
Rate Escalation Damage
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Six calculation assumptions, which varied by CIP year (2008-2009, 2010-2012, 2013):

Annual Escalation Rate: an escalation factor for the annual retail rates beyond the base BENCOST year.

Environmental Damage Escalation Rate: an escalation factor for the natural gas and non-natural gas environmental damage factors beyond the base year.

Natural Gas Environmental Damage Factor: the long-term cost to society and the environment from burning natural gas.

Non-Natural Gas Fuel Environmental Damage Factor: the long-term cost to society and the environment from generating electricity.

Societal Discount Rate (SDR): the customers’ opportunity cost of capital associated with participation in the CIP.

Utility Discount Rate (UDR): the utilities’ after-tax, weighted cost of capital.



3. Cost-Effectiveness Test Inputs

———

l \
2008 @ 2009 g 2010 g 2011 g 2012 g 2013

Energy Average Measure Incentives Program
Savings Measure Life Costs Costs
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Five primary test inputs, which varied by CIP year and fuel type:

Energy Savings (MWh or Mcf)
Average Effective Useful Life (Years): Expected lifetime of energy-saving measures.
Measure Costs ($1,000s)
Incentives ($1,000s)
Program Costs ($1,000s)



Economic Impact Analysis Summary

1. Identified
and Described
the IMPLAN

Model

2. Developed
Model
Scenarios

3. Determined
Cash Flows
and
Stakeholder
Groups

4. Calculated

Model Inputs
by Cash Flow
and Sector
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Identified and described the IMPLAN model. We worked with Commerce to select IMpact analysis for PLANning (IMPLAN), a cost-effective economic model useful for estimating aggregate CIP impacts on Minnesota employment, employee earnings, household income and savings, business revenue, industry production, capital investment and innovation, and state domestic product. 

Developed model scenarios. Next, Cadmus developed model scenarios to estimate gross program and hypothetical baseline impacts for each program year. We subtracted the hypothetical baseline impacts from the gross program impacts to determine the aggregate net impacts of CIP by year, 2008-2013. For each model scenario, we analyzed first-year and future-year impacts. We discounted future-year impacts from ongoing energy savings to each model’s base year. To determine a reasonable range of aggregate impacts, we identified two discount rates for each scenario. Scenarios based on a UDR of approximately 7% illustrated lower-bound estimates of aggregate impact, while scenarios based on a SDR of approximately 3% to 5% illustrated upper-bound estimates. 

Determined relevant cash flows and stakeholder groups. We then determined relevant stakeholder groups and cash flows to construct comprehensive program and hypothetical baseline model scenarios. Stakeholder groups included program participants and nonparticipants (i.e., Minnesota ratepayers), utility and Commerce staff affiliated with CIP management, affected out-of-state utility sector entities (e.g., fuel extractors and transporters), and program trade allies and partners that assist with program delivery and project completion. Relevant program scenario cash flows included program funding payments, program-level expenditures, project expenditures, ongoing energy bill reductions, and ongoing avoided utility costs. Hypothetical baseline scenario cash flows reflect ratepayer energy expenditures in absence of CIP. 

Calculated IMPLAN model inputs by cash flow and sector. Finally, Cadmus calculated IMPLAN model inputs to describe each relevant cash flow, and selected household income brackets and industries to depict the relevant stakeholder groups. We used the same source data as for the cost-effectiveness analysis to calculate first-year and future-year energy savings, as well as resulting energy bill reductions and avoided utility costs. Descriptions of the data calculations we used to construct each modeled cash flow are provided below. A comprehensive list of model inputs by year, cash flow, and IMPLAN sector code is available in the full report’s Appendix B.



1. The IMPLAN Model

e Static input-output model

 Assumptions are static and based on real
annual Minnesota economic data

e Cash flow inputs drive the model
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Static assumptions account for:
Interactions between different industries as well as households
Spending leakages out of the Minnesota economy
Labor productivity (production per employee)
Wages

Static assumptions DO NOT account for:
Future fluctuations in the Minnesota economy, such as population, labor force, and prices


1. The IMPLAN Model

e Generates 3 types of economic effect:
— (1) Direct + (2) Indirect + (3) Induced = Total Effect

* Provides 5 indicators of economic impact:

g | berpton

Represents the number of job-years created. Each job-year represents one

LAEmployient job for one year (i.e., 2,080 hours)

2. Employee Represents the total cost of employees paid by employers, including wages
compensation plus benefits but not proprietor (i.e., owner) income

Represents the sum of all employment income, including employee

3. Labor income . . . : .
compensation (i.e., wages plus benefits) and proprietor income

Represents all profits, indirect business taxes, and employee compensation;

4. Value added . . :
approximately equivalent to state domestic product

Equals value added plus intermediate expenditures, and represents the total
value of industry production
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Direct effects represent regional production changes brought by user-defined changes in regional final demand. These effects result from the initial changes to the Minnesota economy that are being analyzed, including direct program and participant expenditures on goods and services from program trade allies and partners. 
For example, CIP marketing expenditures increase the final demand for regional advertising services.

Indirect effects are predicted by the model and result from changes in demand for the intermediate factor inputs necessary for directly affected industries to provide their primary products. These effects reflect secondary economic exchanges in the supply chain that result from the initial changes being analyzed. 
For example, an increase in the final demand for regional advertising services may require marketing firms to purchase additional office equipment. In this case, the indirect effects predicted by IMPLAN represent impacts on the portions of the office equipment supply chain that operate within the study area.

Induced effects are predicted by the model and result from the ways households and employees of directly and indirectly affected industries spend money on regional goods and services. The spending of increased income triggers further production in local industries, thus leading to multiple iterations of additional economic activity. These effects reflect the predicted impacts on Minnesota industries that are not directly involved with CIP or supplying intermediate factor inputs.
For example, a program participant may spend some of their energy bill savings on a movie ticket or a meal at a local restaurant. While dollars flow to a completely unrelated industry (the entertainment or food services industry), they are still associated with CIP effects.

Total effects are the sum of direct, indirect, and induced effects and describe the full impact of near-term and long-term changes in local spending patterns caused by CIP.



2. Model Scenarios

* Analysis yielded 12 IMPLAN models and 24 model
scenarios
— Developed 2 IMPLAN models for each CIP year:

1. Societal Discount Rate (SDR) = upper-bound estimates
2. Utility Discount Rate (UDR) = lower-bound estimates

— Developed 2 model scenarios for each model:
1. Program scenario = CIP-induced cash flows

2. Hypothetical baseline scenario = cash flows that would
have occurred in the absence of CIP

— Difference between scenarios = net impacts
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Lt 1 ¥

)



Presenter
Presentation Notes
Our analysis yielded 12 IMPLAN models and 24 model scenarios:

To determine a reasonable range of aggregate CIP monetary impacts, Cadmus constructed each program year’s IMPLAN model twice: 
Once with future-year bill reductions and avoided utility costs calculated using the societal discount rate (SDR) from the cost-effectiveness analysis; and 
Once with future-year bill reductions and avoided utility costs calculated using the utility discount rate (UDR) from the cost-effectiveness analysis. 

Each IMPLAN model included two scenarios: 
A program scenario, to analyze changes in household income and final demand; and 
A hypothetical baseline scenario, to analyze economic activities such as out-of-state power and fuel purchases that would have occurred in the absence of CIP. 






3. Modeled Cash Flows

Program Trade

Allies and Partners

(2) Direct Implementation
Marketing
EM&V

(2) Administration
(3) Incentives

Program (5) Energy Bill Reductions
Participants N

-
L

(1) Program Payments

(7) Baseline Ratepayer
Expenditures

(&) Avoided Utility Costs

Nonparticipants

Out-of-State
Utilities

- In-State Stakeholder Group - Out-of-State Stakeholder Group

——  Program Scenario Cash Flow
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Program Payments. Monies that fund utility CIPs come from revenues, which are collected from ratepayers. 
Program Spending. Funds are then spent on in-house program administration activities as well as implementation; marketing; and EM&V services provided by program trade allies and partners. 
Incentives. Program funds are also spent on direct financial and service-based incentives that encourage investments in energy saving technologies and behaviors. 
Project Payments. In addition to receiving incentives, program participants provide their own co-funding to complete payments for project goods and services. 
Energy Bill Reductions. Participants save energy as long as the installed measures remain operational, thus benefitting from energy bill reductions, while utilities forego those revenues. 
Avoided Utility Costs. As a result of decreased demand for energy resources, Minnesota utilities benefit from avoided fuel and capacity costs. 
Baseline Ratepayer Expenditures. In the absence of CIP, Minnesota ratepayers spend money on energy that otherwise would have been saved through CIP. 
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Program Costs (Nominal 51

4. IMPLAN Model Inputs

Program Spending

Participant Co-Funding

$250,000

$200,000

$150,000

$100,000

$50,000

S0

== Administration =@=Implementation

5200,059

$187,208

$181,767
$168,009
$182,168

$121,885

—Y
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Marketing =—@=—EME&V Other == ncentives == Total
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Co-Funding {Nominal $1,000s)

$250,000

$200,000

$150,000

$100,000

$50,000

50

$205,192

$192,011
$172,320

5186,842

$125,012

2008 2009 2010 2011 2012

=@ [lectric Co-Funding == Natual Gas Co-Funding =@ Total Co-Funding

5186,431

2013
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Annual participant co-funding is equal to 102.6% of annual program spending.
Annual reporting data did not include CIP project cost data or participant project co-funding data. Therefore, to develop accurate IMPLAN model inputs that account for participant project co-funding, Cadmus first collected annual energy savings (MMBtu), net participant cost, and total utility CIP spending data from 2010 to 2013 Xcel Energy CIP reports (earlier reports did not contain all necessary data). Cadmus then calculated an average annual percentage of total utility CIP spending by participants, weighted by energy savings, of 102.6%. Thus, based on this review of Xcel Energy as a representative utility, we determined that participant co-funding accounted for slightly more than half of the annual direct CIP-related spending. In other words, annual participant co-funding is equal to 102.6% of annual program spending.


4. IMPLAN Model Inputs

Electric Savings Natural Gas Savings
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Electric Savings. The amount of annual electric energy savings attributable to CIP activities accumulated as measures were implemented from 2008-2013, reaching a maximum of 4,234,293,493 kWh saved in 2014. Electric energy savings attributable to 2008-2013 CIP measures began to taper off thereafter, as some measures installed in 2008 reached their maximum EUL and stopped contributing to the aggregate, year-over-year savings.

Natural Gas Savings. The amount of natural gas energy savings attributable to CIP activities accumulated as measures were implemented from 2008-2013, reaching a maximum of 14,532,647 Mcf saved in 2014, then tapering off thereafter; this tapering off effect is different for natural gas than electricity due to differences in average measure EUL. 


4. IMPLAN Model Inputs

Electric and Natural Gas Bill Reductions by
Discount Rate

Discount First-Year Future-Year Cumulative
Rate Reductions Reductions Reductions

Utility Electric $175,291 §2,714,621 $2,889,912
Utility Natural Gas $46,000 §752,921 §798,921
Utility Total $221,291 $3,467,542 $3,688,833
Societal Electric $175,291 $3,323,816 $3,499,107
Societal Natural Gas S46,000 $949,984 $995,983
Societal Total* $221,291 $4,273,799 $4,495,090

*Values may not sum to total due to rounding.
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Major points:
Electric bill reductions > Natural Gas bill reductions due to differences in units of saved energy and retail rates per unit of saved energy
Future-Year bill reductions > First-Year bill reductions due to differences in total timeframe (i.e., multiple years versus single year)
Discount rate has no impact on first-year calculations



4. IMPLAN Model Inputs

Electric and Natural Gas Avoided Utility Costs by
Discount Rate

First-Year
Reductions

Future-Year
Reductions

Cumulative
Reductions

Discount
Rate

Utility Electric
Utility Natural Gas
Utility Total*
Societal Electric
Societal Natural Gas
Societal Total*

*Values may not sum to total due to rounding.

$162,582
$36,997
$199,580
$162,582
$36,997
$199,580

$2,857,628
§577,788
$3,435,416
$3,547,514
$731,222
$4,278,735

$3,020,210
$614,786
$3,634,996
$3,710,096
$768,219
$4,478,315
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Major points:
Electric avoided costs > Natural Gas avoided costs due to differences in units of saved energy and costs per unit of saved energy and/or capacity
Future-Year avoided costs > First-Year avoided costs due to differences in total timeframe (i.e., multiple years versus single year)
Discount rate has no impact on first-year calculations

Secondary points:
First-year bill savings > first-year avoided costs  think wholesale versus retail pricing
Future-year electric avoided costs > future-year electric bill reductions  avoided costs account for fuel AND capacity costs (new transmission/distribution lines, new generation plants)
Future-year NG avoided costs < future-year NG bill reductions  avoided costs only account for fuel



Section 4

RESULTS
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Except for employment, all results represent total net impacts of 2008-2013 CIP activities and resulting energy savings that accrue through 2032. A full discussion of gross and baseline impacts, as well as differences between direct, indirect, and induced effects, is available in the full report.


Summary of Results by Variable

1. Employment

2. Employee Earnings

3. Household Income and Savings

4. Business Revenue

5. Industry Production

6. Capital Investment and Innovation

7. State Domestic Product

8. Utility Electricity and Natural Gas
Rates

8,404 direct and 54,777 net job-years
Between $1.9B and $2.2B in net employee earnings

Between S2.2B and S2.6B in net household income

Between $4.9B and $5.9B in net revenue and production

Between $3.0B and $3.6B in net profit (i.e., state domestic
product)

Upward pressure on future rates of about $0.000705/kWh
and $0.00749/therm due to decreased sales (no estimate of
impacts from supply-side investments)

Cost-effective total benefits to utilities, program
participants, and society

“Enhanced” Societal Cost Test indicates that CIP provides
$4.00 to $4.30 in benefits for every $1.00 invested
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All aggregate impacts accrue between 2008 and 2032

The RIM test does not include an estimate of impacts on rates that would have occurred in the absence of CIP, in which utilities would invest ratepayer 
funds in supply-side resources (such as new power plants or increased purchases of out-of-state power and fuel).

Other cost-effectiveness tests indicate total benefits accrue to utilities, participants, and society in general

“Enhanced” Societal Cost Test (SCT), which accounts for energy and capacity savings, avoided environmental damage, and economic benefits:

SCT benefits ($1,000s) = $5,431,812 
“Enhanced” SCT benefits ($1,000s, Utility Discount Rate) = $5,431,812 + $3,000,420 = $8,432,232
“Enhanced” SCT benefits ($1,000s, Societal Discount Rate) = $5,431,812 + $3,604,442 = $9,036,254
SCT costs ($1,000s) = $2,108,903

SCT B/C ratio = $5,431,812 / $2,108,903 = 2.6
“Enhanced” SCT B/C ratio (Utility Discount Rate) = $8,432,232 / $2,108,903 = 4.0
“Enhanced” SCT B/C ratio (Societal Discount Rate) = $9,036,254 / $2,108,903 = 4.3
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2008-2013 CIP activities and resulting energy savings that accrue through 2032 result in over 8,000 direct jobs and nearly 55,000 total jobs.


1. Employment

Sector Category Employment (Job-Years)

Agriculture or Forestry 198
Construction 2,228
Government 605
Industrial -56
Manufacturing 2,865
Retail Trade 8,077
Service 41,823
Utilities -2,527

Wholesale Trade 1,565
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Cadmus determined employment and other economic effects according to nine sector categories: (1) agriculture or forestry; (2) construction; (3) government; (4) industrial; (5) manufacturing; (6) retail trade; (7) service; (8) utilities; and (9) wholesale trade. 

As shown here, the service, retail trade, manufacturing, construction, and wholesale trade sector categories benefit substantially from aggregate net job creation. These positive employment effects result from direct CIP spending, as well as employee and household expenditures of newfound money.
 
Meanwhile, CIP had a negative aggregate net impact on statewide employment in the industrial and utility sector categories, primarily because CIP incented households to spend less on local energy services and energy supply chain resources. Specific sectors that experienced negative net employment impacts include electric and natural gas utilities, turbine manufacturing, engine parts manufacturing, fossil fuel extraction, commercial rail transportation, pipeline transportation, and commercial railroad stock manufacturing. 

In aggregate, the positive statewide employment effects outweigh the negative effects, and thus catalyze additional positive economic activity within Minnesota.


2. Employee Earnings

$2,500,000

$2,210,416

$1,500,000

$1,000,000

Fixed 2013 Dollars ($1,000s)

$500,000

S0
Utility Societal

Discount Rate
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Between $1.9 Billion and $2.2 Billion from 2008-2032


2. Employee Earnings

Employee Earnings ($1,000s)
Sector Category
Utility Discount Rate Societal Discount Rate

Agriculture or Forestry $2,398 $2,862
Construction 588,351 $91,955
Government $38,397 S44,920
Industrial $260 $337
Manufacturing $188,512 $197,057
Retail Trade $177,085 $210,002
Service 51,606,322 $1,819,977
Utilities -$296,566 -$283,423

Wholesale Trade $109,766 $126,933
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For both discount rate scenarios, the service, retail trade, manufacturing, and wholesale trade sector categories benefit the most from CIP-induced changes in employee earnings. The construction, government, agriculture or forestry, and industrial sector categories also benefit from increased employee earnings. 

However, CIP negatively impacted statewide employee earnings in the utility sector category; this negative effect is primarily due to the decreased local demand for energy resulting from CIP activities and impacts specific sectors such as electricity and natural gas utilities and fossil fuel extraction. 



3. Household Income and Savings
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Higher than employee earnings because income and savings ALSO account for proprietor (i.e., owner) income



3. Household Income and Savings

Sector Category

Household Income and Savings ($1,000s)

Agriculture or Forestry
Construction
Government

Industrial
Manufacturing

Retail Trade

Service
Utilities
Wholesale Trade

Utility Discount Rate Societal Discount Rate

$10,597 $12,696
$135,958 $140,651
$38,397 $44,920
-$1,087 -$979
$197,457 $207,045
$197,748 $234,513
$1,836,270 $2,075,058
-$311,152 -$297,309
$120,279 $139,105
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Presentation Notes
Regardless of the selected discount rate, the service, retail trade, manufacturing, construction, and wholesale trade sector categories benefit substantially from CIP-induced changes in household income. 

CIP had a smaller negative net impact on statewide household income in the utility and industrial sector categories, which once again directly reflects the fewer number of jobs in utility and related industrial sectors resulting from decreases in local energy demand. Sectors that experienced negative net household income impacts include electric and natural gas utilities, turbine and engine parts manufacturing, fossil fuel extraction, commercial rail and pipeline transportation, and commercial railroad stock manufacturing.



4 & 5. Business Revenue and Industry
Production
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4 & 5. Business Revenue and Industry

Production
Agriculture or Forestry $35,232 $42,073
Construction $307,496 $318,246
Government $91,184 S107,784
Industrial -$18,923 -$18,039
Manufacturing $1,038,479 $1,113,983
Retail Trade S444,097 $527,068
Service $4,695,595 S$5,395,114
Utilities -$1,939,961 -51,868,532

Wholesale Trade $277,258 $320,824
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Presentation Notes
The service, manufacturing, and construction sectors benefit the most from the aggregate net impact on revenue and production. The retail trade, wholesale trade, and government sectors benefit from indirect and induced effects. Thus, organizations in these sectors also benefit from the aggregate net impact on revenue and production.
  
Meanwhile, CIP had a negative aggregate impact on revenues in the utility and industrial sectors resulting from reduced demand for utility services and energy extraction, generation, transmission, and distribution resources. However, utilities have opportunities in future years to adjust revenue requirements and increase electricity and natural gas rates, thus maintaining long-term guarantees of revenue generation.


6 & 7. Capital Investment and
Innovation & State Domestic Product
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6 & 7. Capital Investment and
Innovation & State Domestic Product

Sector Category

Capital Investment and Innovation ($1,000s)

Agriculture or Forestry
Construction
Government

Industrial
Manufacturing

Retail Trade

Service
Utilities
Wholesale Trade

Utility Discount Rate Societal Discount Rate

$14,310 $17,113
§159,715 $165,012
$34,545 $40,488
-$7,759 -$7,171
$329,233 $346,733
$305,648 $362,032
$2,921,826 $3,354,378
-$960,649 -$909,496
$203,796 $235,633
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Presentation Notes
For both discount rate scenarios, the service, retail trade, manufacturing, construction, and wholesale trade sector categories benefit substantially from direct CIP-induced effects on profit. The agriculture or forestry and government sector categories also benefit from positive total effects on profit. Organizations in these sectors benefit from total CIP-induced increases in profit margins, which may allow for potential future investments in capital and innovation. 

Meanwhile, CIP had a negative aggregate impact on profits in the industrial and utility sector categories, largely as a result of CIP-induced reductions in demand for utility services and, by extension, for industrial products required for various energy extraction, generation, transmission, and distribution activities. Again, as determined through this study’s cost-effectiveness analyses, utilities have opportunities in future years to adjust rates and thus maintain revenue. 

In aggregate, the positive effects on statewide profit greatly outweigh the negatives, reflecting a large positive impact from CIP on Minnesota companies’ capacity for future investment in capital and innovation. 



8. Utility Electricity and Natural Gas

Rates

($1,000s) ($1,000s) ($1,000s) | Ratio
Societal Cost Test (SCT) S5,431,812 $2,108,903  S$3,322,908 2.58
Utility Cost Test (UCT) $4,018,003 $1,041,096  $2,976,907 3.86
Participant Cost Test (PCT) $4,710,377 $1,502,542  $3,207,836  3.13
Ratepayer Impact Measure (RIM)

test $4,018,003 55,081,108 -51,063,105 0.79

 RIM test findings suggest a slight upward pressure on future electric and
natural gas retail rates of approximately $0.000705/kWh and $S0.00749/therm.

 The RIM test does not include an estimate of impacts on rates that would
have occurred in the absence of CIP, in which utilities would invest ratepayer
funds in supply-side resources (such as new power plants or increased purchases
of out-of-state power and fuel).
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Presentation Notes
Based on the SCT, total net benefits to society were approximately $3.3 billion, with each program year providing net electric and natural gas benefits to society ranging from $315 million to $919 million. In other words, the total benefit to society from avoided utility costs and avoided environmental damage was $3.3 billion greater than the total costs from program administration and participant project spending. 

Based on the PCT, total net participant benefits were approximately $3.2 billion, with each program year contributing net electric and natural gas benefits ranging from $383 million to $685 million. The total benefit to participants from incentives received and ongoing bill savings was $3.2 billion greater than the total cost to participants from project spending. 

Based on the UCT, utilities’ total net benefits were approximately $2.9 billion dollars, with net electric and natural gas benefits in each program year ranging from $357 million to $650 million. The total benefit to utilities from avoided energy and capacity costs was $2.9 billion greater than the total cost to utilities from program administration, participant incentives, and ongoing revenue losses.


8b. Rate of Return

e Benefits
— SCT benefits (51,000s) = $5,431,812
— “Enhanced” SCT benefits (S1,000s)
 Utility Discount Rate = §5,431,812 + $3,000,420 = 58,432,232
» Societal Discount Rate = $5,431,812 + $3,604,442 = 59,036,254
 Costs - ~
— SCT costs (S1,000s) = $2,108,903

CIP provides $4.00 to

$4.30 in benefits for
* Standard SCT every $1.00 invested

— B/Cratio = 55,431,812 / $2,108,903 = 2.6 \_ Y

e “Enhanced” SCT, Utility Discount Rate
— B/C ratio = $8,432,232 / $2,108,903 = 4.0 ’
e “Enhanced” SCT, Societal Discount Rate

— B/Cratio = 59,036,254 / $2,108,903 = 4.3




Section 5

CONCLUSIONS




Summary of Results by Variable

1. Employment

2. Employee Earnings

3. Household Income and Savings

4. Business Revenue

5. Industry Production

6. Capital Investment and Innovation

7. State Domestic Product

8. Utility Electricity and Natural Gas
Rates

8,404 direct and 54,777 net job-years
Between $1.9B and $2.2B in net employee earnings

Between S2.2B and S2.6B in net household income

Between $4.9B and $5.9B in net revenue and production

Between $3.0B and $3.6B in net profit (i.e., state domestic
product)

Upward pressure on future rates of about $0.000705/kWh
and $0.00749/therm due to decreased sales (no estimate of
impacts from supply-side investments)

Cost-effective total benefits to utilities, program
participants, and society

“Enhanced” Societal Cost Test indicates that CIP provides
$4.00 to $4.30 in benefits for every $1.00 invested
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Presentation Notes
All aggregate impacts accrue between 2008 and 2032

The RIM test does not include an estimate of impacts on rates that would have occurred in the absence of CIP, in which utilities would invest ratepayer 
funds in supply-side resources (such as new power plants or increased purchases of out-of-state power and fuel).

Other cost-effectiveness tests indicate total benefits accrue to utilities, participants, and society in general

“Enhanced” Societal Cost Test (SCT), which accounts for energy and capacity savings, avoided environmental damage, and economic benefits:

SCT benefits ($1,000s) = $5,431,812 
“Enhanced” SCT benefits ($1,000s, Utility Discount Rate) = $5,431,812 + $3,000,420 = $8,432,232
“Enhanced” SCT benefits ($1,000s, Societal Discount Rate) = $5,431,812 + $3,604,442 = $9,036,254
SCT costs ($1,000s) = $2,108,903

SCT B/C ratio = $5,431,812 / $2,108,903 = 2.6
“Enhanced” SCT B/C ratio (Utility Discount Rate) = $8,432,232 / $2,108,903 = 4.0
“Enhanced” SCT B/C ratio (Societal Discount Rate) = $9,036,254 / $2,108,903 = 4.3










Full Report

To view “The Aggregate Economic Impact of the Conservation
Improvement Program, 2008-2013" in full, click the link below.
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View the Full Report
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http://mn.gov/commerce/energy/images/aggregate-economic-impact-cip-2008-2013.pdf

11/6/2015

Tyler R. Browne
Senior Analyst, Energy Services Division

tyler.orowne@cadmusgroup.com
(630) 292-9016

n Facebook.com/CadmusGroup
» @CadmusGroup

E Linkedin.com/company/the-cadmus-group


mailto:tyler.browne@cadmusgroup.com

	The Aggregate Economic Impact of the Conservation Improvement Program 2008-2013
	Slide Number 2
	Agenda
	Background
	Conservation Improvement Program
	Conservation Improvement Program
	Sneak Peak
	Study Objective and Scope
	Study Objective
	Study Scope
	Analysis Methods
	Summary of Analysis Methods
	Analysis Data Sources
	Cost-Effectiveness Analysis Summary
	1. Cost-Effectiveness Tests
	2. Cost-Effectiveness Test Assumptions
	3. Cost-Effectiveness Test Inputs
	Economic Impact Analysis Summary
	1. The IMPLAN Model
	1. The IMPLAN Model
	2. Model Scenarios
	3. Modeled Cash Flows
	4. IMPLAN Model Inputs
	4. IMPLAN Model Inputs
	4. IMPLAN Model Inputs
	4. IMPLAN Model Inputs
	Results
	Summary of Results by Variable
	1. Employment
	1. Employment
	2. Employee Earnings
	2. Employee Earnings
	3. Household Income and Savings
	3. Household Income and Savings
	4 & 5. Business Revenue and Industry Production
	4 & 5. Business Revenue and Industry Production
	6 & 7. Capital Investment and Innovation & State Domestic Product
	6 & 7. Capital Investment and Innovation & State Domestic Product
	8. Utility Electricity and Natural Gas Rates
	8b. Rate of Return
	Conclusions
	Summary of Results by Variable
	Full Report
	Slide Number 44

