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Clean Energy & Benefits

Clean energy initiatives encourage energy efficiency, renewable energy or
clean distributed generation.

People typically quantify the costs of clean energy programs and
investments ... Just don’t forget the benefits!

— Environmental and human health benefits

— Electricity system & reliability benefits

— Economic benefits, including job creation

Quantifying these benefits can help policymakers:
— Assess the full value of clean energy investments
— Strengthen how benefits are incorporated in cost-benefit analyses
— Show how clean energy programs can help achieve multiple goals
— Build support for their clean energy initiatives

This presentation describes how clean energy programs can benefit state
economies and how states can learn more about estimating the benefits
— especially jobs benefits.



Economic
Costs

Costs can include:

- Program
Administrative costs

- Equipment Purchase,
Operation &
Maintenance Costs

- Decreased demand,
revenue and jobs
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Economic
Benefits

Benefits can include:

- Increased demand, revenue
and jobs

- Lower energy/fuel costs

- Deferred costs for new
power plants

- Reduced health care costs -
Increased labor productivity
- Enhanced property values

How Does Clean Energy Affect the Economy?

Investments in clean energy result in costs and benefits that change
the flow of goods, services and income throughout the economy

Net

Economic
effects
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Imagine a government launches a rebate program
» A variety of jobs are supported along the way — see yellow
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How do clean energy investments flow through the
economy & support jobs? A (simplified?) illustration.
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How Can States Estimate the
Jobs Impacts of Clean Energy?

EPA’s Assessing the Multiple Benefits of Clean Energy: A
Resource For States

* Developed to help state energy, environmental, and economic

policy makers identify and quantify the multiple benefits of clean
energy goals, policies, programs including:

— Direct energy, air, greenhouse gas, health, energy system and economic

benefits

 Provides:

SEPA

A framework for evaluating the potential costs and benefits of clean energy
Simple and more sophisticated methods for assessing these benefits.
Guidance on how to choose among methods.

Examples of how states are analyzing and using multiple benefits analysis
to promote clean energy

A wealth of resources, including links to analytical tools, guidance, and
studies.



Actual/Projected energy/fuel savings

kWh avoided (or generated for renewables)

A Framework for Quantifying the
Multiple Benefits of Clean Energy
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Other Benefits

Water savings,

Energy Independence,
Land use,

Social benefits
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Use Multiple Benefits
Data To:
& Assess progress and
enhance programs
s Communicate success
and advance clean
energy goals
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What the Multiple Benefits Resource
Economics Chapter Includes

Chapter 5 Organization
e Section 5.1: How clean energy initiatives affect state
macroeconomics and can achieve multiple benefits
— Direct, indirect, and induced effects

e Section 5.2: Steps, methods, and issues states can use to
conduct an analysis of the potential macroeconomic
benefits of clean energy programs.

— Step 1: Determine the method of analysis and level of effort.

— Step 2: Quantify expenditures and savings from the clean
energy initiative.

— Step 3: Apply the method to quantify macroeconomic effects.

* Section 5.3: Case studies of state macroeconomic
analyses.

NOTE: Intended for non-specialists
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Methods and Tools Described

* There are a range of basic to sophisticated approaches states
can use to estimate how the changes in the flow of money,
goods and services are likely to affect jobs

— Basic Methods: Rules of Thumb, Screening approaches to get a ballpark
estimate, including:

Job and Economic Development Impact (JEDI) Model for Wind Projects
Web Site: http://www.energyfinder.org/

REPP Labor Calculator
Web Site: http://www.repp.org/index.html

— Sophisticated Methods: Static and/or dynamic modeling tools including:

* IMPLANZ® input-output model (IMPLAN)
Web Site: http://www.implan.com/

* RAND
Web Site: http://www.rand.org/

* REMI Policy Insight model (REMI)
Web Site: http://www.remi.com/

* Berkeley Energy and Resources model (BEAR)
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http://www.energyfinder.org/
http://www.repp.org/index.html
http://www.implan.com/
http://www.remi.com/
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OF CLEAN ENERGY ACTIVITIES

Rule of Thumb

TYPE OF IMPACT: Income/Qutput

Resource Includes

TABLE 5.2.2 RULES OF THUMB FOR ESTIMATING INCOME, OUTPUT, AND EMPLOYMENT IMPACTS

Source

Lots of Tables!

1 MW of wind generated requires $1 billion
investment in wind generator components.

REPP. 2005
http:/fwww.repp.org/articles/static/1/binaries/Ohio_Manufacturing_Report_2. pdf

51 spent on concentrated solar power in California
produces $1.40 of additional GSP.

Stoddard et al.. 2006
http:/fwww.nrel.gov/docs/fy06osti/39291.pdf

$1 spent on energy efficiency in lowa produces
$1.50 of additional disposable income.

Weisbrod et al,, 1995
http:/fwww.edrgroup.com/library/energy-environment/iowa-energy. html!

$1 million in energy savings in Oregon produces $1.5
million of additional output.

51 million in energy savings in Oregon produces
about $400,000 in additional wages per year.

Grover, 2005
http://www.oregon.gov/ENERGY/CONS/docs/EcoNW _Study.pdf

TYPE OF IMPACT: Employment

Grover, 2005
http:/fwww.oregon.gov/ENERGY/CONS/docs/EcoNW_Study.pdf

$1 billion investment in wind generator components
creates 3,000 full-time equivalent (FTE) jobs.

REPP. 2005
http:/fwww.repp.org/articles/static/1/binaries/Ohio_Manufacturing_Report_2.pdf

$1 million invested in energy efficiency in lowa
produces 25 job-years.

Weisbrod et al,, 1995
http:/fwww.edrgroup.com/library/energy-environment/iowa-energy. html!

$1 million invested in wind in lowa produces 2.5 job-
years.

Weisbrod et al,, 1995
http://www.edrgroup.com/library/energy-environment/iowa-energy. html

$1 million invested in wind or PV produces 5.7 job-
years vs. 3.9 job-years for coal power.

Singh and Fehrs, 2001
http:/fwww.repp.org/articles/static/1/binaries/LABOR_FINAL_REV.pdf

1 GWh of electricity saved through energy efficiency
programs in New York yields 1.5 sustained jobs.

NYSERDA, 2008
http:/fwww.nyserda.org/pdfs/Combined Report.pdf

$1 million of energy efficiency net benefits in
Georgia produces 1.6-2.8 jobs.

Jensen and Lounsbury, 2005
http:/fwww.gefa.org/Modules/ShowDocument.aspx ?documentid=46




Need Help Choosing A Method?

In general, analysts consider many factors, including:

* time constraints, cost, data requirements, internal staff expertise, overall flexibility and
applicability

The Guide describes Pros, Cons and When to Use for each method
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Quantifying Expenditures & Savings: Tips

The Resource includes things analysts should consider when
quantifying expenditures and savings, such as:

* Expected energy savings or costs to consumers over time
e Expected investment and realization rates in the short and long term

* Proportion of investment from individual participants versus program
funding

 Amount of initiative-related activity expected to occur locally
* Expected useful life of investment
* Expected persistence of energy savings

* Expected economic benefits associated with energy system,
environmental or public health benefits.

It also describes quantification approaches states typically use

 Range from simple, spreadsheet-based models to more rigorous and
data-intensive forecasting models

* Involve combination of actual data from existing programs, projections
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Many Case Studies & Results Included
In Multiple Benefits Resource
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Overall Things to Consider When
Estimating Jobs Impacts

* All methods involve predictions, inherent uncertainties and numerous
assumptions

— Need to understand the specific strengths, limitations of the model or method you
choose; make sure it’s appropriate to your question.

* When planning an analysis, consider how and for how long the money flows
through the economy as a result of the program

— The government pays for a program with money from where? Where does the money
come from and go? Households? Businesses?

— How many people are you likely to reach through your program? 20%? 50%? And how
long are the energy savings likely to last? 10 years?

— Households, businesses and/or utilities are spending money on clean energy

equipment that they are no longer spending on something else. What expenses are
they cutting back? Where is it now going instead?

* Bevery clear in assumptions (and sources) regarding costs and benefits,
what results do and do not include.

— Isyour jobs estimate net or gross? Job Years or Jobs? Is it a rough estimate or a
reasonably sophisticated one?

Invite experts to provide input to the analysis & assumptions, review the final

aEPA . results.



For More On How States (and Locals) Can
Assess the Jobs Impacts of Clean Energy

* Check out Economics Chapter (5) of EPA’s Assessing the Multiple
Benefits of Clean Energy: A Resource for States
http://www.epa.gov/statelocalclimate/resources/benefits.html

— Contains more information about and links to available tools

* Review presentations and contact speakers from EPA Tech Forum on
Assessing the Jobs Benefits of Clean Energy, August 4, 2011
http://epatechforum.org/documents/2010-2011/2010-2011.html

e Contact:

— Denise Mulholland
e 202-343-9274
* Mulholland.denise@epa.gov

* U.S. EPA State and Local Climate and Energy Program
http://www.epa.gov/statelocalclimate/
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