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1. IntroDuCtIon
The Natural Resources Defense Council (NRDC) proposed a carbon pollution standard for existing power plants in its 
December 2012 report, Closing the Power Plant Carbon Pollution Loophole: Smart Ways the Clean Air Act Can Clean Up 
America’s Biggest Climate Polluters.1 NRDC also conducted an economic impact assessment of the proposal, estimating 
changes in employment, gross domestic product (GDP), and utility bills.2 NRDC updated and expanded on the analysis of 
its carbon pollution standard proposal in March 2014 using the most recent energy projections available from the Energy 
Information Administration (EIA) at the time the analysis was designed and studying a range of compliance scenarios. In 
this report we present an updated assessment of projected effects on retail electricity bills and on job growth resulting from 
the investments in energy efficiency stimulated by the Moderate, Full Efficiency policy scenario described in the March 2014 
report. NRDC’s proposed carbon pollution standard is intended to address the U.S. Environmental Protection Agency’s (EPA) 
obligations under Section 111(d) of the Clean Air Act.

As with the 2012 analysis, ICF International (ICF) modeled the U.S. power system impacts of NRDC’s proposed approach 
with its Integrated Planning Model (IPM®) and NRDC assumptions.3 The analysis projected changes in carbon dioxide and 
other emissions, power plant investment and retirement decisions, and compliance costs. NRDC independently estimated 
the environmental and public health benefits of reducing emissions using a standard methodology employed in government 
regulatory impact analyses. 

The updated analysis found that under the proposed standard, 470 to 700 million short tons of carbon pollution can 
be eliminated in 2020 compared to 2012 levels (or 890 to 1,100 million short tons compared to 2005 levels), equivalent to 
the emissions from 95 to 130 million automobiles. At the same time, the NRDC approach would yield $28 to $63 billion in 
health and environmental benefits in 2020, far outweighing the costs of putting first-ever limits on carbon pollution. More 
specifically, the Moderate, Full Efficiency scenario would deliver $30 to $50 billion in health and environmental benefits. 

For the current report, NRDC retained ICF International to estimate the impacts on retail electricity bills and jobs 
resulting from energy efficiency investments in NRDC’s Moderate, Full Efficiency case using the IMPLAN® economic model. 
We estimated impacts in 13 study states and for the United States as a whole, calculating aggregate retail bill savings, and 
employment effects generated by energy efficiency expenditures and changed spending patterns by energy customers and 
utilities. The 13 states of focus were chosen by NRDC to represent a diverse range of state circumstances, including power 
sector carbon intensity, population, and other economic circumstances. NRDC also plans to analyze impacts on employment 
in other sectors of the economy. 

2. oVerVIeW of methoDoLoGY anD resuLts

a. enerGY effICIenCY In nrDC’s moDerate, fuLL effICIenCY sCenarIo
For the electric power sector analysis of its Moderate, Full Efficiency Case, NRDC developed an approach for representing 
demand-side energy efficiency in the model using a simplified supply curve. NRDC derived this curve from the total electricity 
demand reduction from energy efficiency projected by Synapse Energy Economics4 in its Transition Scenario presented in 
the November 2011 report, Toward a Sustainable Future for the U.S. Power Sector: Beyond Business as Usual 2011. Synapse 
assumed that by 2020 all regions achieve savings equivalent to 2 percent of the previous year’s electricity sales, consistent with 
the results of the leading efficiency programs in recent years. 

To produce a cost curve for efficiency resources supply, NRDC divided Synapse’s total electricity demand reduction from 
energy efficiency into three equal blocks with different costs. The maximum projected savings from energy efficiency in 2020 
was 482 TWh, so each cost block represents 161 TWh of demand reduction. Then, NRDC assigned utility program costs to 
each block such that the cost of the middle block would be equal to the Synapse’s cost estimate. The relative costs assigned to 
the other two blocks were scaled on the basis of a generic cost curve given in a 2013 LBNL report on the projected costs and 
savings of utility-funded energy efficiency programs.5 The first block of energy efficiency savings was available at 2.3 cents/
kWh, the second block at 2.6 cents/kWh, and the third block at 3.2 cents/kWh. The costs are uniform throughout the country, 
while the quantities of energy efficiency available vary by region based on the Synapse assessment. In each region, the model 
selects how much energy efficiency to deploy based on these levelized program costs relative to other sources available to 
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meet the carbon standard. Efficiency program participants are assumed to contribute 45 percent of the total costs of energy 
efficiency measures. These participant costs are not part of the selection criteria in the model, but are accounted for in the 
subsequent economic modeling. 

b. nrDC’s moDerate, fuLL effICIenCY sCenarIo resuLts anD retaIL bILLs
NRDC’s March 2014 Moderate, Full Efficiency scenario reduces CO2 emissions nationwide by 531 million short tons below 
2012 (or 945 million short tons below 2005 levels). Incremental net system compliance costs are minimal in 2020, with 
health and environmental benefits valued at an estimated $30–$50 billion. There are a total of 437 TWh of energy efficiency 
in the generation mix in 2020. The total overnight capital cost of energy efficiency is $31.6 billion, of which $17.4 billion is 
the utility program cost and $14.2 billion is the customer cost. The calculation of retail bills is based on retail rates in each 
state. To calculate changes in retail bills, ICF used one of two approaches depending on the regulatory structure in each of 
the focus states. In states with competitive retail markets, ICF calculated retail electric prices as a function of wholesale price 
projections from IPM® and transmission and distribution charges, taken from EIA’s state-level projections. In states with 
regulated structures, ICF calculated retail prices as a function of total production costs, net power purchases from neighboring 
states, averaged over state utility sales, and transmission and distribution charges. Retail bills are estimated based on retail 
rates and the amount of energy generated. Bill savings are calculated as the difference between retail bills in the reference and 
policy cases.

C. summarY of enerGY effICIenCY Jobs methoDoLoGY
ICF used the IMPLAN model to estimate energy efficiency employment impacts in 2020 from the Moderate, Full Efficiency 
compliance scenario of the NRDC carbon pollution standard proposal modeled in IPM®. IMPLAN is a static input-output 
model that uses direct investments in economic sectors to model employment impacts, including direct, indirect, and 
induced employment effects as well as other economic variables. ICF developed the inputs to the IMPLAN model from 
outputs of IPM®, using incremental changes in spending on energy efficiency. In addition, ICF used projected changes in retail 
electricity prices and customers’ energy bills in order to estimate the effects of changed spending patterns by households and 
businesses. 

Energy efficiency employment estimates are based upon the IMPLAN6 input-output model, which represents the flows of 
goods and services among states and economic sectors and industries. In addition to employment effects within a specific 
energy sector (direct impacts), IMPLAN estimates employment created in upstream industries providing inputs to that sector 
(indirect impacts), and the re-spending of wages earned from direct and indirect employment (induced impacts). To estimate 
the employment impacts driven by the changes in spending on energy efficiency throughout the economy, ICF relied upon 
the cold- and warm-state energy efficiency materials coefficient vectors developed by Synapse Energy Economics, Inc. based 
on actual and expected energy efficiency program profiles for selected utility energy efficiency programs. This methodology is 
described in further detail below. 

D. summarY of resuLts
Energy efficiency investments in the Moderate, Full Efficiency case add a total of 274,000 direct jobs to the U.S. economy in 
2020. ICF modeled direct employment changes as activities at the homes and businesses where energy efficiency installations 
occur, at manufacturing facilities where energy efficient products are made, at retail stores where energy efficient products 
are sold, and jobs created by redirected spending from net electricity bill savings. Indirect changes in employment occur 
in industries producing inputs to energy efficiency activities (e.g., transportation, steel, machinery, engineering, financial 
services). Induced impacts follow overall average patterns of employment across all production and consumption economy 
wide. 

In standard economic jobs modeling terminology, “direct” jobs typically refer to jobs at the establishment making the 
products being purchased. This definition requires modification in the context of energy efficiency because, in contrast to 
being tied to any single type of establishment, energy efficiency activities occur across many different sectors of the economy. 
Energy efficiency displaces activity in the electric utility sector, but is not itself a “sector.” 
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Energy efficiency is also a unique investment activity in that it changes spending patterns by households and businesses, 
in ways that both decrease and increase purchases of economy-wide goods and services. On the one hand, these entities 
redirect some of their spending away from economy-wide goods and services toward energy efficiency investments (creating 
employment in installation, sales and manufacturing). On the other, these investments create bill savings (from reduced 
energy bills), which can be spent on economy-wide goods and services. This shift in spending creates “direct” jobs across the 
economy in sectors making these alternative goods and services. 

Accordingly, this study considers four spending patterns resulting from investments in energy efficiency: spending to 
produce “energy efficiency goods and services” (makers, installers, and sellers of more efficient products), reduced revenues 
to electricity generators, reduced spending on economy-wide goods and services resulting from redirection of some energy 
efficient products, and increased economy-wide spending by energy customers from their electricity bill savings. 

Each of these spending streams is distributed among different economic sectors in IMPLAN and results in changes in direct 
jobs in each of the sectors where an expenditure change is assigned. The 274,000 “direct” job change represents the sum of all 
changes (positive and negative) in direct jobs at each of the sectors for each of the four categories of spending.7 Employment 
gains resulting from investments in energy efficiency are driven primarily by the fact that construction, manufacturing, 
and retail sales for energy efficiency activities, as well as economy-wide economic activities, are more labor intensive than 
conventional electricity generation. 

table 1: u.s. total increase in efficiency-related employment and electricity bill savings

Total increase in energy efficiency jobs

Direct energy efficiency jobs 274,000

Total change in jobs as a percent of 2013 employment 0.16%

Net energy bill savings from efficiency

Monthly per household bill savings $8.60

annual per household bill savings $103

Total monthly household bill savings $1,092,000,000

Total annual household bill savings $13,102,000,000

Total annual commercial savings $9,358,000,000

Total annual industrial savings $14,974,000,000

Total energy bill savings (households and businesses)* $37,434,000,000

Carbon pollution benefits

reduced carbon pollution (tons CO2)  531,211,000 

Health and environmental benefits of reduced carbon pollution  
(in dollars)

$22,842,073,000 

*Note: These savings are net of participant investments in more efficient products. 

all figures are for the year 2020.

Table 1 above shows that energy efficiency investments drive creation of more than 270,000 direct jobs. Many of these jobs 
result from the shift in household and business spending from electricity purchases to spending on economy-wide goods and 
services. There are large net electricity expense savings after “participant” (electricity customer) investments are accounted 
for: participant energy efficiency investments equal $14.2 billion, while total energy bill savings equal $51.6 billion, leaving 
a net savings of $37.4 billion. The average household savings is approximately $103 per year8, totaling $13 billion in 2020; 
industrial and commercial sectors combined save $24 billion. State-level retail bill savings by customer class are provided in 
the Appendix. 

Table 1 also shows the increase in energy efficiency employment as a percentage of 2013 levels.9 Relative to the economy 
as a whole, employment changes are small, consistent with the majority of retrospective analyses of economy-wide effects 
from pollution controls. Small net gains in employment (due to environmental activities being more labor intensive than 
conventional electricity generation)10 occur, with no evidence of harmful effects on the economy.11 Since the Clean Air Act was 
passed in 1970, traditional pollution (i.e. non carbon emissions) has dramatically decreased, while the economy has more 
than tripled in size.12
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Figure 1 below shows the total increase in energy efficiency employment in 2020 under NRDC’s proposed carbon standard 
relative to the reference case in the 13 states of focus.13 

3. DetaILeD methoDoLoGY

a. PoWer seCtor anaLYsIs anD eConomIC moDeLInG 
The inputs for the economic analysis of energy efficiency investments were based on projected impacts of CO2 emissions 
standards on U.S. power markets from the ICF Integrated Planning Model (IPM®). 

IPM® is an engineering/economic capacity expansion and production-costing model of the power sector. It is supported by 
an extensive database of every boiler and generator in the United States and Canada. IPM® endogenously determines capacity 
expansion plans; unit dispatch and compliance decisions; and power, coal, and allowance price forecasts—all based on power 
market fundamentals. Those fundamentals include fuel market behavior, power plant costs and performance characteristics, 
environmental constraints (air, ash and water), and other drivers. Coal and natural gas commodity prices respond to 
consumption within IPM® so that it captures feedback effects between price and consumption.

IPM® generates power market projections at the unit and regional levels. In determining the most economic manner 
to meet regional electric demand given constraints (transmission, fuel supply, regulatory, etc.), it determines the optimal 
unit-level generation and the associated operating, fuel, and capital costs to meet those levels of operation. IPM® projects 
wholesale market prices, transmission flows, and capacity expansion needs at the regional level. IPM® regions reflect current 
market structures, such as ISO pricing zones, and known transmission bottlenecks (i.e., sub-regions in which spot prices are 
expected to diverge significantly). The version of IPM® used for the NRDC analysis includes 117 regions in North America. 

ICF used the IMPLAN model to estimate the economic impacts of the energy efficiency investments driven by the proposed 
carbon pollution standard modeled in IPM®. IMPLAN is a static input-output model that uses direct investments in economic 
sectors to model direct, indirect, and induced employment effects, and other economic variables. Incremental changes in 
energy efficiency spending between the policy case and the reference case from IPM® were used for the IMPLAN modeling. 
Detailed information on the approach used to model energy efficiency in IMPLAN is below. 
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figure 1: 2020 Increase in energy efficiency-related employment by state
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b. retaIL rates, totaL enerGY Costs, anD aGGreGate bILL saVInGs
The economic analysis also relied on projections of total retail expenditures on electricity by state in order to estimate total 
bill savings for households and businesses from energy efficiency improvements in the policy case. ICF used generation 
cost projections and energy savings (the amount of generation avoided) as a result of energy efficiency programs along with 
additional information to develop estimates for retail electric rates. These retail electric rates were also used to calculate the 
expected aggregate retail bill savings for the purpose of the economic modeling in IMPLAN. In addition, NRDC estimated bill 
savings for three customer classes based on aggregate retail bill savings and 2012 Energy Information Administration (EIA) 
data on revenue by customer class.

ICF used one of two approaches to estimate retail electric rates in each state, depending on the regulatory structure of the 
focus state. In states with competitive retail markets, retail electric prices were calculated as a function of wholesale price 
projections from IPM, transmission and distribution charges taken from EIA state-level projections, and an assumed gross 
margin adder of 3 percent, also based on information from the EIA. In states with regulated structures, retail prices were a 
function of the total costs of producing power in the state, including capital investment, fixed and variable operating costs, 
energy efficiency program costs, and net power purchases from neighboring states (based on projected transmission flows 
and wholesale energy prices across IPM® regions), all averaged over state utility sales (net energy for load). Transmission and 
distribution charges from EIA were added to this average cost to arrive at the retail rate. The regulated rates were based on 
projected investments and costs in 2020 and did not account for rate adders negotiated for activities prior to 2014.

ICF relied on information from EIA’s Annual Energy Outlook 2014 to determine the regulatory structure in each state.14 The 
competitive rate calculation described above was used for states that EIA deemed completely competitive and the regulated 
calculation for regulated states. In states with a mix of regulated and competitive structures, a weighted-average of retail prices 
was calculated based on the EIA’s share of load covered by regulated and competitive markets. 

ICF used the retail rates for each state to calculate total electricity expenditures by retail customers by state and total bill 
savings for the U.S. and each of the 13 focus states. To reflect the varied customer class profiles across the states, NRDC then 
calculated bill savings across residential, commercial, and industrial sectors using EIA data on each class’s share of total 
electric industry revenue. The simplifying assumptions underlying this calculation are that residential, commercial, and 
industrial shares of the total electric revenue remain the same in 2020 as in 2012, and that each customer class’s savings is a 
function of its spending and consumption levels.

At both the national and state level, electricity expenditures were calculated as the product of the projected retail rates 
and net energy for load for each case (the policy case and the reference case). There was lower net load in the policy case 
due to reduced demand from energy efficiency measures. Bill savings in the policy case are calculated as the difference in 
total customer electricity expenditures between the reference and policy cases. Net savings are calculated by subtracting the 
participant portion of energy efficiency investment costs incurred in the policy case. 

NRDC allocated ICF’s calculation of total bill savings to three customer classes—residential commercial and industrial, 
according to 2012 EIA data15 for each of the focus states and the United States. NRDC used these estimates to derive monthly 
household16 and annual household retail bill savings.

C. aCCountInG for the utILItY ProGram Costs of enerGY effICIenCY
In the process of deriving retail rates and retail bill savings, the utility program costs of energy efficiency are accounted for 
in both competitive retail markets and states with regulated market structures. The optimization process in IPM® compares 
the levelized utility program costs of energy efficiency (assuming no fuel and no operations and maintenance costs) with the 
levelized costs of other generation options. As a consequence, both wholesale power prices in competitive market states and 
total production costs in regulated states reflect the costs of energy efficiency program administration. NRDC’s allocation of 
retail bill savings assumes that all customers across the three customer classes participate in efficiency programs equally, and 
that the savings are distributed among them in proportion to the amount of electricity each class consumes. In practice, the 
overall customer participation rate is significantly below 100 percent. This suggests that those customers who participate in 
efficiency programs would benefit more than those who choose not to participate. Customers who choose not to participate 
in energy efficiency programs would still benefit from the 6 percent average decline in wholesale power prices under the 
Moderate, Full Efficiency scenario, but efficiency program participants would benefit to a greater extent.

It is important to note the difference between the total electricity system costs reported in NRDC’s March 2014 updated 
issue brief and the household bill savings calculated here. NRDC’s March 2014 study demonstrated that its proposed carbon 
pollution standard can achieve carbon pollution reductions of 24 percent below 2012 levels at minimal costs to the electric 
power system, and provide $30–$50 billion in public health benefits. In the Moderate, Full Efficiency case, total electric system 
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costs remain nearly identical to the Reference Case. In addition, we observed downward pressure on wholesale power prices 
due to lower demand as a result of energy efficiency and because the intensity-based performance standard lowers the net 
marginal cost of gas generation. 

The electric power system costs should not be confused with the estimated customer bill savings presented here. The 
total electric power system costs count the costs associated with electricity generation and production, while customer bill 
savings represent the change in costs for electricity customers. This study estimates that U.S. residential bill savings in 2020 
will total $13 billion, or $103 monthly for each household. Based on our calculations, residents of Virginia could save more 
than half a billion dollars in household energy bills, while citizens of Michigan could save $460 million. The starting point 
to calculate these bill savings was wholesale power prices (or total production costs in regulated states), which are modified 
with cost adders for transmission and distribution to get the retail rate. Then, to estimate total electricity bills, the retail rate is 
multiplied by the number of MWh of generation in both the Reference Case and the policy case. The difference between the 
bill total in the Reference Case and the bill total in the policy case is equal to the bill savings. 

Wholesale power prices and system costs account for the net change in generation investments (in this instance the costs 
of energy efficiency programs and the savings in fuel and other operations and maintenance costs of generating facilities) 
without accounting for the amount of electricity sold to customers. Bill savings are calculated by multiplying the wholesale 
power prices by the MWh of electricity sold, increasing the difference between the two cases. 

D. moDeLInG enerGY effICIenCY In ImPLan
The energy efficiency model was composed of four primary parts: (1) capital spending on energy efficient equipment,  
(2) participant and utility costs, (3) utility bill savings for customers, and (4) utility lost revenues.

Capital spending
Total energy efficiency capital spending nationwide in 2020 equals $31.6 billion in the Moderate, Full Efficiency case. Energy 
efficiency spending by states varies according to whether a state is classified as a warm or cold state using the approach 
described below.17 Expenditures were assigned to IMPLAN sectors producing inputs to the energy efficiency activities.

Energy efficiency (EE) programs vary widely across the country and customer classes. As such, capturing the economic 
effects of individual EE activities in IMPLAN was outside the scope of this study. Instead, ICF started with the basic 
assumption that, overall, there would be three major sets of economic sectors contributing to energy efficiency spending: 
approximately one-third of the spending would occur in construction (for labor to install), one-third in retail (e.g., big 
box retailers), and the remaining one-third on materials.18 This approach was adopted to represent the distribution of 
expenditures and efficiency activities in practice. ICF estimated that 29 percent of spending in warm states would be on 
construction labor, approximately 36 percent would be spent on the retail sector, and the remaining 35 percent would 
be spent on materials. In cold weather states, the capital expenditure was split as approximately 33 percent to each of 
construction, retail, and materials vectors. For the national model, the study averaged the distribution percentages of the 
warm and cold states and applied 31 percent to construction labor, 34 percent to retail, and 34 percent to materials.

Similar to the approach for the construction vector, the retail sector was assigned to electronics and appliances sector in 
IMPLAN. Modeling the retail expenditures in this fashion assumes that the money is being spent in the retail sector to buy 
energy efficient durable goods, including air conditioners, refrigerators, light bulbs, etc. 

This study used the warm and cold state classifications developed by Synapse in NRDC’s earlier report. Similarly, the 
current study also used the energy efficiency materials vectors developed by Synapse. 

Synapse divided “warm” and “cold” categories based on their number of cooling degree days (CDD) and heating degree 
days (HDD).

table 2: states in nrDC’s analysis in the Warm-state and Cold-state Categories

Category Definition states

Warm states Climate Zones 4 and 5; <4,000 HDD arkansas, Florida, North Carolina,

Cold states Climate Zones 1, 2 and 3; >=4000 HDD
Colorado, illinois, iowa, Michigan, Minnesota, Missouri, Nevada, Ohio, 
pennsylvania, Virginia19

As shown in Table 2, states predominantly in EIA’s Climate Zones 4 and 5 were assigned to the “warm state” category, and 
states predominantly in Climate Zones 1, 2, and 3 were assigned to the “cold state” category. This choice of Climate Zone for 
each state took into account the geographic distribution of state populations. To calculate the national average breakdown, 
ICF averaged the percentages between warm and cold states.
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Warm- and cold-state energy efficiency materials coefficients for each relevant IMPLAN sector were calculated as that 
sector’s share of total energy efficiency investment. The average of the warm and cold state sectoral distributions was used for 
the national model in the construction, retail, and industry spending on materials.

table 3: energy efficiency Coefficient Vectors for Construction, retail and materials

iMpLaN code iMpLaN code Warm Cold u.s. average

35 Construction of New Nonresidential Manufacturing structures 29.0% 33.3% 31.2%

322 retail stores – electronics and appliances 35.5% 33.3% 34.4%

3104 Wood pulp 1.4% 1.7% 1.6%

3215 Heating equipment (except warm air furnaces) 0.0% 0.0% 0.0%

3216 air conditioning, refrigeration, and warm air heating equipment 13.6% 12.1% 12.9%

3234 electronic computers 0.8% 0.5% 0.7%

3259 electric lamp bulbs and parts 33.0% 23.4% 28.2%

3261 small electrical appliances 0.2% 0.1% 0.2%

3263 Household refrigerators and home freezers 1.2% 0.3% 0.8%

3265 Other major household appliances 0.8% 0.5% 0.7%

3031 electricity, and distribution services 4.4% 4.1% 4.3%

3377 advertising and related services 2.6% 5.3% 4.0%

3416 electronic and precision equipment repairs and maintenance 0.0% 2.4% 1.2%

3417
Commercial and industrial machinery and equipment repairs and 
maintenance

2.5% 3.8% 3.2%

3230 Other general purpose machinery 9.8% 12.6% 11.2%

Source: eia http://www.eia.gov/emeu/recs/climate_zone.html

figure 2: u.s. Climate Zones 

http://www.eia.gov/emeu/recs/climate_zone.html


PaGe 10 | retail electric bill savings and energy efficiency Job Growth from the nrDC Carbon standard

Participant and utility spending 
Based on NRDC assumptions,20 total spending on EE programs was divided into two components – spending by participants 
(45 percent) and utilities (55 percent).21 Total participant spending in the national model was $14.2 billion.

To calculate participant spending by customer class, this study used figures from McKinsey22 that broke down savings 
potential by sectors—residential, commercial, and industrial – and assumed that participants would save and spend in the 
same proportions. The McKinsey report estimated 35 percent of the total savings potential could come from the residential 
sector, 25 percent from the commercial sector, and 40 percent from the industrial sector. National participant spending was 
weighted according to these estimates.

In conducting the IMPLAN analysis, this study assumed that participant spending on EE investments would result in 
less spending elsewhere and these expenditure shifts by electricity customers were used as inputs to IMPLAN. Efficiency 
investments by the commercial sector (25 percent of total spending) was used as a negative input from all commercial sectors 
in IMPLAN based on energy use for each particular commercial sector. In other words, the reduced spending by commercial 
sectors on production of their goods and services (to pay for energy efficiency) was assigned to sectors based upon their 
energy use. For spending coming from the industrial/manufacturing sectors (40 percent of total spending), ICF distributed the 
spending according to energy use information from the EIA’s Manufacturing Energy Consumption Survey (MECS).23 

Because energy efficiency spending by utilities (55 percent of the total resource cost of energy efficiency) was internalized 
in the IPM® optimization process and is reflected in wholesale power prices, utility program costs were not included in the 
inputs to the IMPLAN modeling. 

table 4   : Participant spending in the national energy efficiency model24

spending Category expenditure

residential $5.0 billion

Commercial $3.6 billion

industrial $5.7 billion

bill savings 
Total bill savings were calculated as the difference in energy customers’ total utility bills between the policy and reference 
cases for the United States and each focus state. More specifically, total bill savings are equal to the retail price multiplied 
by the number of MWh of generation in the Reference Case minus the retail price multiplied by the number of MWh of 
generation in the policy case, or P0xQ0 – P1xQ1, where P is the retail price and Q denotes the number of MWh of generation. 
As expected, net bill savings was a significant driver of job gains. Nationally, total bill savings amounted to about $51.6 billion, 
and participant costs to $14.2 billion, for a net savings of $37.4 billion.25 To identify which sectors would benefit from bill 
savings, ICF assumed that each sector saves in proportion to the amount they spend—35 percent for the residential sector, 25 
percent for the commercial sector, and 40 percent for the industrial sector. Within those sectors, this study attributed money 
to each IMPLAN sector using the same approach as that used to identify the spending among the sectors. Bill savings in the 
national model were broken down as follows:

table 5: bill savings in the national energy efficiency model

savings Category moderate Case

residential $18.1 billion

Commercial $12.9 billion

industrial $20.7 billion

utility reduced revenues
Reduced utility revenues were assigned to IMPLAN’s electric power generation, transmission and distribution sector,  
and were estimated to be equal to the $51.6 billion in customer bill savings. 
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aPPenDIX: resuLts bY state
The following table shows the total increase in energy efficiency jobs, retail bill impacts, and economic benefits of reduction 
carbon pollution for each of the 13 study states.

table 2. energy efficiency employment and bill savings by state

ar Co fL IL Ia

energy efficiency Jobs

Direct energy efficiency jobs 2,200 2,700 10,000 7,200 2,500

Total change in jobs as a percent  
of 2013 employment 

0.14% 0.08% 0.10% 0.10% 0.13%

net energy bill savings from efficiency

annual per household bill savings $43 $12 $3 $70 $76 

Monthly per household bill savings $3.60 $1.00 $0.30 $5.80 $6.30 

Monthly Total household bill savings $5,000,000 $2,000,000 $2,000,000 $30,000,000 $8,000,000 

Total annual household bill savings $57,000,000 $26,000,000 $27,000,000 $355,000,000 $101,000,000 

Total commercial savings $32,000,000 $23,000,000 $19,000,000 $273,000,000 $65,000,000 

Total industrial savings $33,000,000 $13,000,000 $3,000,000 $175,000,000 $69,000,000 

total energy bill savings  
(households and businesses)* $122,000,000 $62,000,000 $48,000,000 $803,000,000 $235,000,000 

Carbon pollution benefits

reduced carbon pollution (tons CO2)  1,916,000  13,265,000  11,410,000  33,271,000  9,215,000 

Health and environmental benefits  
of carbon pollution standard (in dollars)

$82,000,000 $570,000,000 $491,000,000 $1,431,000,000 $396,000,000 

all figures are for the year 2020.

table 2. energy efficiency employment and bill savings by state

mI mn mo nC nV

energy efficiency Jobs

Direct energy efficiency jobs 6,900 7,500 3,900 6,700 1,200

Total change in jobs as a percent  
of 2013 employment 

0.13% 0.21% 0.11% 0.13% 0.08%

net energy bill savings from efficiency

annual per household bill savings $109 $105 $67 $86 $2.78 

Monthly per household bill savings $9.10 $8.80 $5.60 $7.20 $0.20 

Monthly Total household bill savings $39,000,000 $20,000,000 $15,000,000 $30,000,000 $250,000 

Total annual household bill savings $462,000,000 $244,000,000 $180,000,000 $363,000,000 $3,000,000 

Total commercial savings $399,000,000 $194,000,000 $129,000,000 $245,000,000 $2,000,000 

Total industrial savings $230,000,000 $149,000,000 $54,000,000 $105,000,000 $2,000,000 

total energy bill savings  
(households and businesses)* $1,091,000,000 $586,000,000 $363,000,000 $713,000,000 $7,000,000 

Carbon pollution benefits

reduced carbon pollution (tons CO2)  18,907,000  744,000  20,232,000  4,111,000  4,064,000 

Health and environmental benefits  
of carbon pollution standard (in dollars)

$813,000,000 $32,000,000 $870,000,000 $177,000,000 $175,000,000 

all figures are for the year 2020.
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table 2. energy efficiency employment and bill savings by state

oh Pa Va

energy efficiency Jobs

Direct energy efficiency jobs 8,600 5,100 5,600

Total change in jobs as a percent  
of 2013 employment 

0.13% 0.07% 0.12%

net energy bill savings from efficiency

annual per household bill savings $82 $41 $159 

Monthly per household bill savings $6.80 $3.40 $13.30 

Monthly Total household bill savings $33,000,000 $18,000,000 $43,000,000 

Total annual household bill savings $399,000,000 $214,000,000 $517,000,000 

Total commercial savings $288,000,000 $131,000,000 $406,000,000 

Total industrial savings $216,000,000 $110,000,000 $125,000,000 

total energy bill savings  
(households and businesses)* $903,000,000 $456,000,000 $1,047,000,000 

Carbon pollution benefits

reduced carbon pollution (tons CO2)  32,042,000  37,249,000  7,881,000 

Health and environmental benefits  
of carbon pollution standard (in dollars)

$1,378,000,000 $1,602,000,000 $339,000,000 

*Note: These savings are net of participant investments in more efficient products.

all figures are for the year 2020.
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8 This is calculated using total 2020 residential bill savings of $13 billion, divided by the number of households using eia 2012 data.
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12 Heather Zichal, So What Does the Clean Air Act Do? White House blog (February 9, 2011), available at: http://www.whitehouse.gov/
blog/2011/02/09/sowhat-does-clean-air-act-do 

13 in this report, “jobs” refer to changes in the number of jobs in a given year, often called “job years.”

14 energy information administration, annual energy Outlook 2014 with projections to 2040, available at: http://www.eia.gov/forecasts/aeo/
pdf/0383(2014).pdf 

15 energy information administration, 2012 Total electric industry – revenue, available at: http://www.eia.gov/electricity/sales_revenue_price/ 

16  energy information administration, 2012 Number of Consumers, available at: http://www.eia.gov/electricity/sales_revenue_price/ 

17 economic impacts of the NrDC Carbon standard, background report prepared for the Natural resources Defense Council. June 20, 2013. 
synapse energy economics, inc. 

18 The previous synapse analysis did not explicitly represent the retail sector in this manner. instead, all materials activities were assigned to final 
demand for materials. iCF modified this approach to better represent materials activities for energy efficiency “production” at homes and businesses. 
an alternative approach for assessing the spending change in the construction sector was also examined but time and data constraints did not permit a 
thorough assessment of the alternative. a bounding analysis of the alternative showed that the approach taken in this report likely understates the job 
increases from efficiency-related construction. accordingly, the results should be considered a conservative estimate of these job increases.

19 For Virginia, synapse applied a population-weighted formula to cold and warm states, because some areas are classified as less than 4,000 HDD 
by eia, and others greater than or equal to 4,000. For simplicity, iCF classified Virginia as a cold state, following the geographical pattern of Virginia’s 
land mass and eia’s zone 3 classification.

20 see NrDC March 2014 Technical appendices, available at: http://www.nrdc.org/air/pollution-standards/ 

21 This assumption is taken from synapse. Toward a sustainable Future for the u.s. power sector: beyond business as usual 2011, November 16, 
2011. prepared for the Civil society institute by synapse energy economics, available at: http://www.civilsocietyinstitute.org/media/pdfs/Toward%20
a%20sustainable%20Future%2011-16-11.pdf

22 McKinsey, unlocking energy efficiency in the u.s. economy, July, 2009.

23 about the Manufacturing energy Consumption survey: http://www.eia.gov/consumption/manufacturing/about.cfm

24 This table provides totals for each of the three categories of participant spending. The commercial and industrial spending figures were further 
broken down into specific economic sectors. residential spending was modeled as a change in household income for households at the national 
median.

25 Charges to rate payers for energy efficiency program costs are not included in the net savings calculations because they are not an additional cost 
to energy customers. instead, customers pay for energy delivered by energy efficiency rather than for electricity from displaced generation.
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