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1. INTRODUCTION 

Cost-effective energy efficiency provides numerous benefits—not just to program participants, but also 

to non-participants, the utility system as a whole, and to society—by reducing the need for expensive 

new utility-system investments, improving reliability, reducing planning risks, reducing environmental 

pollution, and creating more local jobs than any supply-side resource.  

Importantly, energy efficiency also has the advantage of being the proven, lowest cost resource to serve 

electric customers. Recent studies have found that energy efficiency costs range from 0¢ to 5¢ per kWh 

savings, averaging around 2¢ per kWh saved; in contrast, the cost of traditional supply-side resources 

ranges from 6¢ to as high as 17¢ per kWh.
1
  

This memo reviews major categories of benefits provided by energy efficiency, and discusses the 

potential for TVA to maximize local job creation and economic development through energy efficiency 

investments. The appendix to this memo provides guidance on methodologies, data sources, modeling 

tools, and best practices for estimating the economic impacts of energy efficiency and renewable energy 

investments.  

2. CATEGORIES OF ENERGY EFFICIENCY BENEFITS 

This section summarizes some of the major categories of benefits provided by energy efficiency, with a 

focus on benefits to non-participants, the utility system, and society.
2
   

Avoided Generation, Transmission, and Distribution Costs 

Energy efficiency can substantially reduce peak demand, and thereby help avoid or defer the need for 

new generation and reduce the stress on local transmission and distribution (T&D) systems, potentially 

deferring expensive T&D upgrades or mitigating local transmission congestion problems. 

                                                           

1
 Lazard. August 2013. Lazard’s Levelized Cost of Energy Analysis—Version 7.0.; LBNL. Lawrence Berkeley National Laboratory. 

March 2014. The Program Administrator Cost of Saved Energy for Utility Customer-Funded Energy Efficiency Programs; ACEEE 
(American Council for an Energy Efficient Economy). March 2014. The Best Value for America’s Energy Dollar: A National 
Review of the Cost of Utility Energy Efficiency Programs; Florida Public Service Commission. August 14, 2013. Hearing 
Proceedings of Docket No. 130009-EI, Nuclear Cost Recovery Clause. Volume 4, at 821; Synapse Energy Economics. October 6, 
2011. Big Risks, Better Alternatives: An Examination of Two Nuclear Energy Projects in the U.S.  

2
 For a detailed discussion of energy efficiency benefits, see Woolf, T., W. Steinhurst, E. Malone, and K. Takahashi. November 

2012. Energy Efficiency Cost-Effectiveness Screening: How to Properly Account for Other Program Impacts and Environmental 
Compliance Costs. Prepared for the Regulatory Assistance Project. See also: Woolf, T., E. Malone, K. Takahashi, and W. 
Steinhurst. July 2012. Best Practices in Energy Efficiency Program Screening: How to Ensure that the Value of Energy Efficiency 
is Properly Accounted For. Prepared for the National Home Performance Council. 
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Improved System Reliability 

Energy efficiency can improve the overall reliability of the electricity system. First, when continued for a 

long time efficiency programs can substantially reduce peak demand, which is when reliability is most at 

risk.
3
 Second, by slowing the rate of growth of electricity peak and energy demands, energy efficiency 

can provide utilities and generation companies more time and flexibility to respond to changing market 

conditions, while moderating the “boom-and-bust” effect of market forces on generation supply.4 

Local Economic Development and Job Creation 

Energy efficiency can promote local economic development and job creation by generating additional 

local jobs (e.g., auditing energy services, installing energy efficient equipment, improving efficiency for 

buildings), increasing the disposable income of citizens, and making businesses and industries more 

competitive.  

Reduced Risk 

Energy efficiency helps reduce several important risks, including: 

 The financial risks associated with fossil fuels, such as their inherently unstable price and supply 
characteristics; 

 The financial risks associated with the construction of generating and transmission plants, 
especially large, long lead time plants; and 

 The planning risk inherent in load forecasting. 

Environmental Benefits 

Energy efficiency can result in significant benefits to the environment. Every kilowatt-hour saved 

through efficiency results in less electricity generation and, thus, less air and water pollution.  Energy 

efficiency can also delay or avoid the need for new power plants or transmission lines, thereby reducing 

the environmental impacts associated with siting those facilities. 

                                                           

3
 ACEEE. Nadel, S., F. Gordon, and C. Neme. 2000. Using Targeted Energy Efficiency Programs to Reduce Peak Electrical Demand 

and Address Electric System Reliability Problems. Available at: http://www.aceee.org/pubs/u008.htm. 
4

 Cowart, R. 2001. Efficient Reliability: The Critical Role of Demand-Side Resources in Power Systems and Markets. Montpelier, 

VT: Regulatory Assistance Project. Prepared for the National Association of Regulatory Utility Commissioners. 
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3. ACHIEVING TVA’S ECONOMIC DEVELOPMENT AND JOB 

CREATION OBJECTIVES 

Economic development and job creation is a long-standing, central objective of TVA.
5
 Energy efficiency 

has the potential to generate the largest number of local jobs for TVA of any available resource, as 

demonstrated in other regions. For example, a recent Synapse report for the State of Washington 

estimated direct job impacts from construction/installation and operation and maintenance of power 

plants and energy efficiency measures using the IMPLAN input-output model. The study found that 

energy efficiency produces 19 job-years locally per million dollars spending, while a natural gas 

combined-cycle power plant produces 9 jobs-years per million dollars spending.6  

While this study did not estimate job impacts from rate impacts and consumers’ increased spending due 

to energy bill savings, studies that account for both impacts typically find that energy efficiency 

produces an even larger amount of jobs, suggesting that Synapse’s findings for Washington State may 

be low. For example, a job impact study for Environment Northeast conducted in 2009 found that 

energy efficiency produces between 36 and 60 job-years per million dollars spent (depending on the 

state).7Another study, for Wisconsin, found that energy efficiency produces between 75 and 250 job-

years per million in program spending (depending on the program type).8 Appendix A details 

methodologies and best practices for estimating job impacts from clean energy.
9
  

Energy efficiency in public buildings (schools, hospitals, and government buildings) can further benefit 

the local economy by reducing the government’s annual operating costs and thereby helping to reduce 

the tax burden on all customers. Energy efficiency programs can target public and governmental 

facilities as part of commercial program offerings. For example: 

 The New York Power Authority’s Energy Services Program for schools and other governmental 
entities has helped participants to achieve deep energy savings by providing customer-tailored, 
flexible offerings and project management from start to finish. From 2010 to 2012, the program 

                                                           

5
 TVA’s enduring mission includes provision of affordable electricity, economic and agricultural development, environmental 

stewardship, integrated river system management, and technological innovation. TVA’s renewed vision is to be one of the 
nation’s leading providers of low-cost and cleaner energy by 2020. (http://www.tva.com/abouttva/vision.htm) 

6
 Comings, T., K. Takahashi, G. Keith. 2013. Employment Effects of Investing in Select Electricity Resources in Washington State. 

Synapse Energy Economics. Available at: http://www.synapse-energy.com/Downloads/SynapseReport.2013-10.SC.WA-
Employment-Effects.13-037.pdf.  

7
 Environment Northeast, and EDR Group. October 2009. Energy Efficiency: Engine of Economic Growth.  

8
 Focus on Energy Evaluation, State of Wisconsin Public Service Commission, March 2010, PA Consulting and EDR Group. 

9
 Comings, T. and K. Takahashi. May 2014. Estimating Economic Impacts of Energy Efficiency and Renewable Energy.  
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invested $36 million in projects at 48 primary and secondary schools throughout New York 

State, yielding cumulative estimated net savings of $2.5 million annually.10 

 In Massachusetts, Mass Save® Program Administrators (PAs) offer the Municipal Program, 
offering education and outreach, energy assessments, direct install services, and other services 
targeting both electric and gas use. A participant in the Municipal Program, the Town of 
Plymouth, made use of $149,814 in incentives to implement various energy efficiency projects 
including lighting upgrades; variable speed drive installation; and heating, ventilation, and air 
conditioning projects. These improvements have resulted in energy savings of at least 1,512 
MWh and 6,754 therms annually, and have enabled Plymouth to spend less on energy and more 

on town services.
11

 

 Using $4.6 million of American Recovery and Reinvestment Act (ARRA) funds, the City of San 
Antonio, Texas established a revolving loan fund in 2011 to help the City reduce its $34 million 
per year utility budget by conducting energy efficiency retrofits at its facilities. The program re-
invests a portion of utility bill savings from efficiency retrofits into additional projects. Using this 
revolving fund, the City of San Antonio projects that it will save its taxpayers over $4 million per 

year.12 While this program was funded by federal ARRA funds, a similar revolving loan program 
can be established as part of a ratepayer-funded energy efficiency program.   

 In 1991, Maryland established the State Agency Loan Program (SALP) to fund cost-effective 
energy efficiency improvements in state facilities. A revolving loan program, SALP repayments 
replenish the fund so that it can continue to make additional loans year after year. During 2011, 
the SALP issued $6.5 million in loans, which are expected to result in over $15 million in energy 

cost savings over the life of the improvements.13  

  

                                                           

10
 ACEEE. Nowak, S., M. Kushler, P. White, and D. York. June 2013. Leaders of the Pack: ACEEE’s Third National Review of 

Exemplary Energy Efficiency Programs. pp. 269-273. 
11

 Massachusetts Energy Efficiency Advisory Council. November 2013. Staying on Top: Energy Efficiency Continues to Deliver 

Benefits to Massachusetts Residents and Businesses.  
12

 South-Central Partnership for Energy Efficiency as a Resource (SPEER), Texas State Energy Conservation Office, and HARC 

2014. Best Practices Case Study: City of San Antonio Revolving Funds for City Energy Efficiency Projects. Available at: 
http://eepartnership.files.wordpress.com/2014/05/revolving-loan-fund_best-practices_final.pdf.   

13
 DSIRE 2013. Database of State Incentives for Renewables & Efficiency: Maryland Incentive/Policies for Energy Efficiency. 

Available at http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=MD08F&re=0&ee=1.  
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APPENDIX A: ESTIMATING ECONOMIC IMPACTS OF EFFICIENCY AND 

RENEWABLE ENERGY 

One of the key areas of discussion in TVA’s 2015 IRP process is the economic impacts of TVA’s portfolio 

choice, since it is incorporating this analysis for the first time. As a result, TVA seeks input on general 

economic impact methodology and, specifically, estimation of economic impacts of energy efficiency 

and renewable energy investments. In order to aid in TVA’s effort, Sierra Club asked Synapse to provide 

a discussion of this topic. 

This appendix is divided into the following sections: 

 Summary of economic impact analysis: discusses the basic methodologies of economic impact 
analyses with a focus on energy efficiency and renewable energy. 

 Review of data sources: provides key data assumptions needed to estimate economic impacts 
from energy efficiency and renewable energy. 

 Modeling tools: discusses the strengths and weaknesses of the economic impact modeling tools 
IMPLAN and REMI.  

 Best practices: discusses best practices for presenting/measuring results of economic impact 

studies.  

Economic Impact Analysis14 

Economic impacts are a measure of the “net” change in total economic activity due to a project or 

policy—such as a new wind farm or energy efficiency program. These impacts are composed of direct 

impacts and multiplier impacts; multiplier impacts include: 1) regional supplies and services to that 

direct activity (indirect impacts), and 2) related workers re-spending their wages in the regional 

economy (induced impacts). These impacts are commonly reported in terms of jobs, income, and Gross 

Domestic Product (GDP). 

Energy efficiency and renewable energy create economic impacts mainly through construction and 

installation of new facilities and measures (positive); operation and maintenance of those resources 

(positive); effects on electricity spending (positive or negative); and displacement of the building and 

operation of conventional electricity generation resources (negative). The net effect of all these impact 

sources is typically positive. In other words, usually more jobs are created through energy efficiency and 

renewable energy projects than are lost by the activities they displace (e.g., fossil fuel operations). The 

net positive impact results in part from more dollars being spent in the local area than under fossil fuel 

operation—especially if the fuel is bought outside the area of impact. Energy efficiency and renewable 

                                                           

14
 This appendix is partially based on previous work presented in: Bower, S., S. Huntington, T. Comings, and W. Poor. 2012. 

Economic Impacts of Efficiency Spending in Vermont: Creating an Efficient Economy and Jobs for the Future. Optimal Energy, 
Synapse Energy Economics, and Vermont Department of Public Service for American Council for an Energy-Efficient Economy 
(ACEEE). Available at: http://www.aceee.org/files/proceedings/2012/data/papers/0193-000157.pdf. 
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energy are also more labor-intensive activities than fossil fuel generation, which is more capital-

intensive. This means that for every dollar spent on clean energy, more money is allocated to wages that 

are then re-spent in the local economy. Further, energy efficiency reduces participants’ energy bills and 

spurs consumer spending more than other resources.   

The timing of impacts is also important to consider. Construction and installation of new resources or 

energy efficiency measures create a short-term economic boost through construction work, other 

contracting services, and required materials (e.g., wind turbines). Operations and maintenance (O&M), 

however, represents long-term economic activity for as long as the resource is being used (typically 20 

to 30 years). As a result, short-term jobs are often reported in terms of “job-years”—a measure of the 

job activity required each year—while long-term impacts are reported in terms of “jobs,” since they 

recur each year.
15

 It is crucial to differentiate between these two stages of economic impacts. However, 

it is acceptable to combine these two stages of impact in terms of job-years.
16

  

Data Sources 

Investments in energy efficiency and renewable energy generate economic impacts in the region for 

equipment that is produced within the region and the worker re-spending of wages earned in that 

region. The starting point for these assumptions is determining the capital and O&M costs for each 

resource and how these costs are allocated between labor and materials.   

For renewable energy, the Jobs and Economic Development Impact (JEDI) model from the National 

Renewable Energy Laboratory (NREL) is a helpful resource for finding the requirements of each type of 

renewable generation.17 Unfortunately, most economic impact models represent all types of electricity 

generation as a single industry. Synapse partially relies on the electric resource-specific spending 

patterns produced from the JEDI model to develop our own spending patterns for each energy resource.  

For energy efficiency programs, we typically estimate the breakdown of spending on each measure 

between program funding and participant funding (i.e., out-of-pocket spending). It is also important to 

determine what industries are called upon for each program or measure type. To arrive at these 

assumptions, we rely on state or utility reporting of efficiency program spending and savings for the 

                                                           

15
 For a more detailed discussion, see: Comings, T., K. Takahashi, and G. Keith. 2013. Employment Effects of Investing in Select 

Electricity Resources in Washington State. Synapse Energy Economics for Sierra Club. Available at: http://www.synapse-
energy.com/Downloads/SynapseReport.2013-10.SC.WA-Employment-Effects.13-037.pdf. 

16
 This represents the number of jobs required multiplied by the time of the activity (years). Construction tends to require a lot 

of jobs on-site (but for a short period), while O&M requires a smaller amount of jobs for an extended period. Therefore, 
simply adding the jobs for each stage together is misleading, unless they are expressed in terms of “job-years.” 

17
 Examples of JEDI models available for download: http://www.nrel.gov/analysis/jedi/download.html. 
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region in question, and interweave detailed program- and measure-specific spending from publicly 

available data.
18

  

Modeling Tools 

It is important to consider the strengths and weaknesses of different modeling practices before 

undertaking an economic impact study. Static input-output economic models such as IMPLAN are 

popular for estimating economic impacts, and indeed are useful for capturing spending relationships 

between industries as trade flows between regions.19 These assumptions allow for tracing the flow of 

dollars when specific industries produce more, and for assuming how much of the demand for a certain 

commodity is met by local industries. These models are geared towards estimating the impact of an 

increase or decrease in an industry’s production, but they are not well-equipped to handle the impacts 

of industry and household savings. They are well-equipped to handle construction and O&M impacts 

after adjusting the spending patterns for the electricity and construction industries, as described in the 

previous section. However, these models require the user to assume how savings will be re-spent by 

residents and businesses. In the absence of rigorous data available on this issue, it is reasonable to 

assume that residents and businesses will re-spend their net energy savings across their typical spending 

patterns.  

Dynamic economic models like REMI forecast changes in the economy over time, including assumptions 

for worker productivity and inflation (among others) that affect the economic impacts over time.20 REMI 

attempts to account for the ever-changing nature of the local economy, whereas IMPLAN assumes the 

status quo. For instance, a business that saves on energy will become more competitive and thus draw 

more business from outside the region than it did previously. Conveniently, the model has policy levers 

for electricity spending by industry and for households that do not exist in IMPLAN. However, REMI is 

much more expensive and less transparent than IMPLAN. Some modelers use a hybrid of the two; for 

instance, the American Council for an Energy-Efficient Economy’s (ACEEE’s) DEEPER model is called 

“quasi-dynamic” since it incorporates changes in output per worker and energy costs each year (along 

with data from IMPLAN).
21

  

                                                           

18
 Examples of such data sources are: the California Public Utilities Commission’s Energy Efficiency Program Quarterly Claim 

Tracking Database; Xcel Energy’s 2011 “Status Report & Associated Compliance Filings: Minnesota Electric and Natural Gas 
Conservation Improvement Program. Docket No. E. G002/CIP-09-198.” Available at: 
http://www.xcelenergy.com/staticfiles/xe/Regulatory/Regulatory%20PDFs/MN-DSM-CIP-2011-Status-Report.pdf; and 
NSTAR Electric Company’s 2013-2015 Three-Year Energy Efficiency Plan, D.P.U. 12-110, Exh. 5. 

19
 For example: Synapse Energy Economics. 2009. Avoided Energy Supply Costs in New England, 2009 Report. Prepared for the 

Avoided Energy Supply Component (AESC) Study Group; Geller, H. and M. Goldberg. April 2009. Energy Efficiency and Job 
Creation in Colorado. Southwest Energy Efficiency Project and MRG and Associates.  

20
 For example: Environment Northeast and EDR Group. October 2009. Energy Efficiency: Engine of Economic Growth; PA 

Consulting and EDR Group. 2009. Focus on Energy Evaluation. Prepared for the State of Wisconsin Public Service 
Commission.  

21
 Laitner, J., M. Eldridge, and R. Elliot. September 2007. The Economic Benefits of an Energy Efficiency and Onsite Renewable 

Energy Strategy to Meet Growing Electricity Needs in Texas. ACEEE Report Number E076. 
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Best Practices 

The ranges of economic impacts vary by methodology. There is no clear-cut, correct way to produce 

these impacts. However, one should be abundantly clear what the impacts include. Arguably the most 

useful measure for comparing resources is jobs created per million dollars in spending. A 2013 Synapse 

report in Washington State estimated total impacts of electricity resources in terms of jobs per average 

megawatt (aMW) and jobs per million dollars in spending.22 Table 1 summarizes job-years per million 

dollars in spending for four different energy resources: natural gas, solar photovoltaic (PV), wind, and 

energy efficiency.  Energy efficiency produces an estimated 19 job-years per million dollars spending, 

while a natural gas combined cycle (CC) plant produces 9 job-years in Washington. 

 Table 1. Job-Years per Million Dollars of Spending in Washington 

Generation Type Total Construction/ 
Installation Impacts 

Total O&M Impacts 

Natural Gas CC 7 2 

Solar PV 5 17 

Wind - Land 4 7 

Energy Efficiency 9 10 

However, the Washington study did not account for impacts on rates and energy savings, since we could 

not estimate what energy and capacity was displaced by the renewable and energy efficiency resources. 

In contrast, Synapse’s 2013 report on the NRDC Carbon Standard was able to produce these cost 

impacts because the entire electricity system was modeled; thus we could estimate the displacement of 

electricity generation and changes in costs and electricity bills.
23

 The results of this analysis included 

total spending and job-years by state by comparing a carbon policy case to a reference case.  

Efficiency is often the largest job-creator in terms of dollars spent. For example, a comprehensive job 

impact study for Environment Northeast conducted in 2009 found that energy efficiency produces 

between 36 and 60 job years per million dollars spent (depending on the state).24Another 

comprehensive study, for Wisconsin, found that energy efficiency produces between 75 and 250 jobs 

per million in program spending over 25 years (depending on the program type).25 

 

                                                           

22
 Comings, T., K. Takahashi, and G. Keith. 2013. Employment Effects of Investing in Select Electricity Resources in Washington 

State. Synapse Energy Economics for Sierra Club. Available at: http://www.synapse-
energy.com/Downloads/SynapseReport.2013-10.SC.WA-Employment-Effects.13-037.pdf. 

23
 Stanton, E. A., T. Comings, K. Takahashi, P. Knight, T. Vitolo, and E. Hausman. 2013. Economic Impacts of the NRDC Carbon 

Standard. Synapse Energy Economics for Natural Resources Defense Council (NRDC).  
24

 Environment Northeast, and EDR Group. October 2009. Energy Efficiency: Engine of Economic Growth.  
25

 Focus on Energy Evaluation, State of Wisconsin Public Service Commission, March 2010, PA Consulting and EDR Group. 


