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Residential electricity unit costs over the last half-century have increased substantially when measured in nominal 
dollars.  In countries that have rushed to embrace renewable electricity generation and rushed to eliminate (or even 
destroy) coal-based generation assets, one might say unit costs have skyrocketed over the past decade.  Real-world 
experience shows that countries which have invested heavily in wind and solar electricity generation are typically 
enduring dramatic residential sector electricity unit cost increases.1  In Europe the current trend is that for every 
10% increase in total electricity generated by wind+solar assets, the average household electricity price increases 
4.8 Euro cents per kWh (see p 5 of report in footnote 1).   

In the United States, wind+solar electricity generation is less than 7% of total electricity generation in 2016, and 
very large unit cost increases occur mainly when this total fraction hits 15% or more.  Also, US federal subsidies 
for wind and solar generation have been substantial over decades, but the costs of these subsidies are spread across 
the country through taxes. The costs of the subsidies mostly do NOT show up in electricity price, and that is not 
the case in countries where large unit cost jumps have occurred.  The US subsidies are reducing now, just when 
many states and cities are beginning to promise huge commitments to renewable or clean electricity.  This short 
paper looks at over four decades of residential electricity unit costs in the United States to provide a historical 
reference that can be compared to future changes if these proposed commitments begin to materialize. 

Electricity use and expenditures data for the US residential sector come from the Energy Information 
Administration (EIA) State Energy Data System (SEDS).2  EIA has state-by-state (including the District of 
Columbia) estimates of electricity consumption and total expenditures for electricity use in the residential sector 
going back to 1970 (energy data alone go back further).  SEDS provides a historical time series of data for the 
whole country and by state that are defined as consistently as possible over time and across sectors for analysis and 
forecasting purposes.  SEDS focuses on covering energy use and costs in total, which is challenging given the wide 
array of energy sources and means of distribution. 

45	Years	of	Unit	Costs	
Using nominal dollars to determine unit costs, the changes over a half-century are dramatic, but using constant 
$2012 the unit costs have remained remarkably stable in the United States.  Unit costs (cents per kWh) are 
calculated as a ratio of total expenditures for electricity in an entire state divided by the total electricity sold to the 

                                                           
1 A Look at Impacts of Wind and Solar Electric Generation on Electricity Price, EPMI, 2018.  

http://epminst.us/states/solar_wind_electric_price_impacts.pdf 
2 https://www.eia.gov/state/seds/  
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residential sector in that state.  The next figure shows a boxplot distribution of unit costs, based on nominal dollars, 
for all 50 states plus DC in decade-long jumps from 1971 to 2011 and ending in 2016 (latest available data). 

The data show that unit costs 
in nominal dollars in 1971 
appear relatively uniform 
across all 50 states when seen 
on the scale of current costs.  
The box plots display the two 
inner and two outer quartiles 
of all the data.3 

Distributional evaluations can 
indicate possible outliers, 
observations that indicate 
possible significant 
differences from the rest of the 
distribution (or the 50 states in 
this instance). 

The State of Washington is 
identified by the distributional 
analysis as being a potential 
outlier on the low side of these 
distributions for the years 1971 and 1981, with nominal unit costs of 1.075 and 2.296 cents per kWh respectively.  
In 1981 on the high side, Hawaii is identified as an extreme outlier, at 12.14 cents, while NJ, RI, and NY are 
possible outliers at 9.50, 9.52, and 9.89 cents, respectively.  Oil prices were having large impacts on unit costs in 
1981.  Interestingly, by 2016 only Hawaii has any significant oil-fired electricity generation. 

No outliers were identified for 1991, and no outliers on the low side were indicated for 2001–2016.  On the high 
side, in 2001, Hawaii is again identified as an extreme outlier at 16.34 cents, while NY, ME, VT, NH, and MA are 
possible outliers at 14.04, 13.13, 12.67, 12.49, and 12.47 cents, respectively.  Oil prices were still having important 
impacts on unit costs.  In 2011 on the high side, Hawaii is identified again as an extreme outlier, at 34.68 cents per 
kWh.  Anecdotal evidence from Hawaii indicates many consumers began installing solar systems, and at almost 35 
cents per kWh, solar systems would appear to be highly attractive in Hawaii.  Other anecdotal evidence indicates 
the electric power system in Hawaii was being run poorly at this time.  By 2016 Hawaii is still identified as an 
extreme outlier, but unit costs have been reduced to 27.47 cents per kWh, a 21% drop from 2011.  The new Tesla 
solar plant on Kauai is reported to be selling electricity to the power system at less than 15 cents per kWh (no 
comment on Tesla financial methods).   

The other possible outliers on the high side in 2011 are Alaska and Connecticut, at 20.31 and 20.01 cents, 
respectively.  Alaska has unique issues and has to deal with many small far-flung generating stations.  In addition, 
Alaska has been changing subsidies and subsidy methods related to electricity use, which have also impacted 
expenditures counted for electricity. 

In nominal dollars, the median and mean unit costs are not dramatically different any given year (middle of the 
notch relative to the plus sign).  The median has increased from 2.45 cents in 1971 to 12.0 cents in 2016.  The 
distributions have become more skewed toward the high side over time.  In 1971 the distribution was slightly 
skewed toward the low side, but from 1981 to 2016 the (high side) skewness increased from 0.85 to 1.85. 

                                                           
3 For more info on notched boxplots, see:  https://sites.google.com/site/davidsstatistics/home/notched-box-plots  
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Constant $2012 are calculated using the Federal Reserve GNP deflator.4  The next boxplot shows the state unit cost 
distributions in $2012.  Switching to constant dollars indicates residential electric unit costs have been fairly stable 
over this 45-yr period, mostly 
in the range of 9–15 cents per 
kWh.  The median unit cost 
was 10.73 cents in 1971, and 
only 11.30 cents in 2016.  The 
outlier states remain the same, 
but given the status of Hawaii 
as an extreme outlier, the next 
boxplot figure shows the 
distributions with Hawaii 
excluded. 

In 2016, the range of costs 
without Hawaii is 8.8 to 19.1 
cents, and if AK and CT are 
removed, the top cost is 17.9 
cents per kWh (MA).  The 
lowest cost is in LA at 8.80 
cents, and WA is also below 
nine, at 8.94 cents.  So while 
the cost in HI is almost three 
times the cost in LA or WA, 
the next highest is AK at 2.14 
times the cost in LA. 

Residential electricity unit 
costs for all the states, as 
calculated here based on 
SEDS data, are tabulated in 
the data annex at the end of 
this report for both nominal 
and $2012. 

Unit	Cost	and	
Consumption,	2016	
Unit cost is expected to have 
an effect on total 
consumption, and the data for 
2016 provide a strong 
indication of this effect.  
Certainly there are other 
factors, but the next figure indicates a very visible trend.  This figure shows residential electricity consumption per 
person in 2016 vs electricity overall unit cost as calculated here for each state as a whole.  The trendline shown is 
only to indicate what the spreadsheet identified as an exponential curve best fitting the data.  The statistical 
parameters are less of interest here than the simple fact of the apparent trend itself.  Depending on the nature of 
future changes to unit costs, the statistical parameters may be revisited. 
                                                           
4 Federal Reserve Bank of St. Louis, Gross National Product: Implicit Price Deflator, Index 2012=100, Quarterly, Seasonally 
Adjusted, using the July 1 value for each year.   https://fred.stlouisfed.org  
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Anecdotal feedback to this author 
related to an article on the report in 
footnote 1, from people who were 
already concerned about how high 
their electricity costs had risen by 
2018, indicated important changes 
may already be happening (e.g., 
several readers from California 
commented on how high the unit 
cost is there and how it can jump if 
you use more than a limited 
amount, indicating the unit cost in 
California in 2018 may already be 
above 20).   

One implied assumption of 
renewable electricity advocates is 
that the overall energy consumption 
milieu can be shifted toward 100% renewable by making electricity 100% renewable.  However, as the unit cost 
climbs, the ability of consumers to increase their electrification will be hindered by inability to afford the 
electricity.  Saying the government will step in and subsidize in some way does not sound promising.   

A rush to high levels of renewable electricity may also cause other problems (possibly major), as currently 
observed in Germany and South Australia.  Until now, the United States has not been subjected to major issues 
from the push to renewables-based electric generating assets (although environmental concerns like bird and raptor 
kills and harmonic-induced human disorders are certainly problematic), but ignoring real experience on 
renewables-based electricity-generating assets from around the world may not be prudent. 

Per‐Capita	Income,	2016	
Residential unit costs in 2016 were 
compared to state-level per-capita 
income (PCI).5  The first graph 
shows the 2016 unit costs for 
residential electricity vs PCI for all 
50 states and DC.  The purpose of 
this graph is mainly to indicate that 
considering DC as a state is 
anomalous for this set of data (akin 
to using New York City to represent 
the state of New York).  The second 
anomalous point is for Hawaii, 
which has previously been indicated 
to be an extreme outlier.  Since 
Hawaii is not representative of the 
situation on the mainland, both DC and Hawaii will be removed to consider the relationship between PCI and unit 
costs without them.  Alaska is also outside the mainland experience, but Alaska data are not anomalous, and 
Alaska is left in since it is not unduly influencing results.  As displayed on the graph, for a linear relationship, the 
cross-sectional R-square is about 0.21 for all the data, and a state where people have zero income would be 
expected to have a unit cost of about 3.5 cents per kWh, increasing 0.33 cents for each $1,000 increase in PCI. 
                                                           
5 PCI data for 2016 were obtained from: IPUMS NHGIS, University of Minnesota, www.nhgis.org  
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A linear regression of unit costs on PCI without Hawaii or DC indicates that the intercept is not significant (Pr > |t| 
= 0.798, intercept is not distinguishable with confidence from zero).  A graph of the data is shown in this next 
figure. The regression indicates a 
coefficient of 0.46 cents per kWh 
increase in unit costs for each $1,000 
increase in PCI.  The results suggest 
that utility costs may be influenced to a 
degree by PCI (e.g., possibly state-level 
regulators are influenced by perceived 
impact of utility costs on households 
relative to perceptions of PCI).  The 
state-level cross-sectional adjusted R-
square for this regression is 0.43, 
indicating a fairly strong relationship.  
The coefficient of 0.46 cents per $1000 
is very significant (Pr < 0.0001).  
Forcing the regression to a zero 
intercept changes the coefficient to 0.44. 

Energy	Efficiency	Rankings	
In a somewhat whimsical vein, unit costs were compared to the ACEEE state energy efficiency policy rankings.6 

 

The figure here displays residential 
sector electricity 2016 unit costs vs the 
ACEEE 2018 ranking for energy 
efficiency (EE).  There is a trend (R2 = 
0.23), and if AK and HI were removed, 
the trend would be fairly strong — 
higher ACEEE ranking (1 is highest or 
first place, and 50 is bottom end) is 
also indicative of higher unit costs for 
residential electricity.  Of some 
interest, the six highest ranked states 
(far left of the graph) are all above the 
trend line (MA, CA, RI, VT, CT, NY). 

The apparent trend does raise some 
questions, including how much policies 
and programs of this type, those that 
earn high EE rankings, impact unit costs.   

                                                           
6  For latest rankings: https://aceee.org/state-policy/scorecard    (American Council for an Energy-Efficient Economy) 

Every year, ACEEE ranks states on their energy efficiency policy and program efforts and provides 
recommendations for ways that states can improve their performance in a variety of policy areas. The State 
Scorecard serves as a benchmark for state efforts, encouraging states to continue strengthening their 
efficiency commitments as a pragmatic and effective strategy for promoting economic growth, securing 
environmental benefits, and increasing their communities’ resilience in the face of the uncertain costs and 
supplies of the energy resources on which they depend.  
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Since state-level unit costs are found 
here to increase with state-level PCI, 
and since higher ACEEE EE rankings 
correspond to higher state-level unit 
costs, PCI might also be expected to 
show a trend of increasing with higher 
ACEEE ranking, and that is the case as 
shown in the figure here. 

States with higher ACEEE rankings 
tend to have state-level PCI over 
$28k/yr, while lower-ranked states (to 
the right) tend to have PCI less than 
$28k/yr.  Do EE programs have some 
relationship to affluence?  These and 
other egalitarian questions might be 
worth exploring, but proposed efforts 
to push toward 100% renewable or clean electricity by some states may make current trends seem trivial.  The 
results here are meant to report on a baseline of 45 years of relatively stable residential electricity unit costs, while 
also indicating some potential relationships of interest in 2016 as an additional part of the baseline.  

Conclusion	
Residential electricity unit costs have increased dramatically over the last half-century, when calculated using 
nominal dollars, but have remained remarkably stable when calculated using constant $2012, with most states 
having statewide average unit costs of 9–15 cents per kWh over this time.  The presentation here provides a 
baseline of 45 years of statewide average residential electricity unit costs for comparison with potential changes 
over the next decade.   

Normal economic expectations for consumer behavior (reasonable elasticities) would be that as unit cost for 
electricity increases, consumption of electricity would decrease.  Without attempting to be exact, data for 2016 
statewide per-capita consumption show roughly a drop by a factor of 2–3 in kWh/capita for a doubling of 
electricity unit cost.  These results mean that states with lower unit cost have much higher levels of electrification 
(using per-capita consumption as the indicator of electrification).  In general, as unit cost increases, electric use per 
capita decreases significantly, so states with higher unit costs tend to have lower levels of electrification. 

In another economic comparison, state-level unit costs were found to be fairly strongly related to income levels, 
examining 2016 unit costs vs 2016 per-capita income.  State-level unit costs in 2016 were found to increase about 
$0.045/kWh for a $10,000 increase in state-level per-capita income.  Energy efficiency rankings for states from the 
ACEEE were also found to be related to PCI, where a nontrivial trend is for states with higher rankings to also 
have higher PCI (similarly, the trend in 2016 is for states with higher rankings to have higher residential electricity 
unit costs). 

A state-level baseline of residential electricity costs is provided here covering about a half-century, from 1971–
2016.  This baseline appears needed to compare to potential changes that may occur as radical electric system 
changes and elimination of fossil fuels are promoted (e.g., Green New Deal, Hawaii 100% clean energy, California 
100% renewable energy).  Residential electricity use and costs typically provide the “canary in the coal mine” 
indication of what is happening to consumers and the electric system, and a canary or two may be needed if ever 
more radical energy system changes are attempted. 
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Data	Annex	
 

Table 1.  US State-Level Residential Electricity Cost, nominal cents per kWh 

State 
Year 

1971 1981 1991 2001 2011 2016 
AK 3.19  6.02 10.67 12.12 17.62  20.31
AL 1.67  5.52 6.69 7.01 11.09  11.99 
AR 2.36  5.65 8.10 7.72 9.02  9.92 
AZ 2.36  6.90 9.14 8.30 11.08  12.15 
CA 2.31  6.51 10.79 12.09 14.78  17.39 
CO 2.65  5.87 7.07 7.47 11.27  12.07 
CT 2.66  8.65 10.51 10.90 18.11  20.01 
DC 2.64  6.60 6.58 7.79 13.40  12.29 
DE 2.76  8.54 8.62 8.61 13.70  13.42 
FL 2.14  7.22 7.91 8.59 11.51  10.98 
GA 1.87  5.15 7.50 7.72 11.05  11.50 
HI 2.95  12.14 10.52 16.34 34.68  27.47 
IA 2.70  6.29 7.76 8.41 10.46  11.94 
ID 1.68  3.14 4.88 6.00 7.87  9.95 
IL 2.83  7.05 9.87 8.71 11.78  12.54 
IN 2.24  5.24 6.73 6.92 10.06  11.79 
KS 2.50  5.99 7.83 7.67 10.65  13.06 
KY 1.83  5.06 5.68 5.58 9.20  10.49 
LA 2.27  5.81 7.40 7.92 8.96  9.34 
MA 3.13  9.19 10.40 12.47 14.67  19.00 
MD 2.63  6.60 7.90 7.67 13.31  14.23 
ME 2.76  7.17 10.46 13.13 15.38  15.82 
MI 2.45  6.39 8.06 8.26 13.28  15.22 
MN 2.57  5.90 6.92 7.61 10.96  12.67 
MO 2.68  5.56 7.39 7.01 9.75  11.21 
MS 1.88  5.93 6.88 7.37 10.17  10.47 
MT 2.24  3.58 5.76 6.88 9.75  10.94 
NC 2.00  5.45 7.95 8.12 10.26  11.03 
ND 2.67  5.16 6.21 6.47 8.59  10.16 
NE 2.23  5.14 6.09 6.50 9.32  10.84 
NH 2.76  9.15 10.38 12.49 16.52  18.38 
NJ 3.04  9.50 10.81 10.21 16.23  15.72 
NM 2.79  7.19 9.09 8.74 11.00  12.03 
NV 1.53  4.94 5.89 9.08 11.61  11.41 
NY 3.24  9.89 11.97 14.04 18.26  17.58 
OH 2.46  6.33 8.16 8.37 11.42  12.47 
OK 2.54  5.41 7.03 7.27 9.47  10.20 
OR 1.33  3.61 4.81 6.29 9.54  10.66 
PA 2.76  6.67 9.58 9.68 13.26  13.86 
RI 2.93  9.52 10.99 12.13 14.33  18.61 
SC 2.07  5.37 7.22 7.69 11.05  12.65 
SD 2.65  5.60 6.91 7.42 9.36  11.47 
TN 1.34  4.41 5.65 6.32 9.98  10.41 
TX 2.16  6.25 7.57 8.86 11.08  10.99 
UT 2.35  6.30 7.12 6.72 8.96  11.02 
VA 2.14  6.19 7.34 7.79 10.64  11.36 
VT 2.34  6.22 9.53 12.67 16.26  17.37 
WA 1.07  2.30 4.36 5.70 8.28  9.48 
WI 2.35  5.85 6.73 7.89 13.02  14.07 
WV 2.31  4.98 5.91 6.26 9.39  11.44 
WY 2.57  4.41 6.00 6.77 9.11  11.13 

median 2.45  5.99 7.50 7.79 11.05  11.99 

mean 2.38  6.26 7.87 8.62 12.17  13.19 
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Table 2.  US State-Level Residential Electricity Cost, cents per kWh ($2012) 

State 
Year 

1971 1981 1991 2001 2011 2016 
AK  13.92  12.90 15.83 15.16 17.88   19.13 
AL  7.29   11.82  9.92  8.77  11.26   11.30 
AR  10.32   12.10  12.02  9.65  9.15   9.35 
AZ  10.32   14.78  13.56  10.38  11.25   11.45 

CA  10.11  13.96 15.99 15.12 14.99   16.39 
CO  11.60   12.58  10.48  9.33  11.43   11.38 
CT  11.63   18.54  15.58  13.63  18.37   18.85 
DC  11.53   14.14  9.76  9.74  13.60   11.58 

DE  12.08  18.30 12.77 10.76 13.90   12.64 
FL  9.34   15.48  11.73  10.75  11.68   10.35 
GA  8.16   11.04  11.12  9.66  11.22   10.84 
HI  12.88   26.01  15.59  20.43  35.19   25.88 

IA  11.82  13.47 11.51 10.51 10.62   11.25 
ID  7.34   6.73  7.24  7.51  7.99   9.38 
IL  12.38   15.10  14.63  10.90  11.96   11.81 
IN  9.81   11.23  9.98  8.66  10.20   11.10 

KS  10.92  12.85 11.60 9.58 10.80   12.30 
KY  8.02   10.85  8.43  6.98  9.34   9.88 
LA  9.92   12.45  10.97  9.90  9.09   8.80 
MA  13.66   19.69  15.42  15.59  14.89   17.90 

MD  11.50  14.14 11.71 9.60 13.51   13.40 
ME  12.06   15.37  15.50  16.41  15.61   14.91 
MI  10.73   13.69  11.96  10.32  13.47   14.34 
MN  11.24   12.64  10.26  9.52  11.12   11.94 

MO  11.71  11.92 10.95 8.76  9.89   10.56 
MS  8.22   12.70  10.20  9.22  10.32   9.86 
MT  9.80   7.68  8.54  8.60  9.90   10.30 
NC  8.75   11.67  11.78  10.15  10.41   10.39 

ND  11.67  11.05 9.21 8.09  8.71   9.57 
NE  9.73   11.02  9.04  8.13  9.46   10.21 
NH  12.07   19.60  15.39  15.62  16.76   17.32 
NJ  13.30   20.35  16.03  12.77  16.47   14.81 

NM  12.18  15.41 13.47 10.93 11.16   11.34 
NV  6.70   10.58  8.74  11.35  11.78   10.75 
NY  14.15   21.19  17.75  17.55  18.53   16.56 
OH  10.76   13.56  12.09  10.47  11.59   11.75 

OK  11.11  11.59 10.43 9.09  9.61   9.61 
OR  5.80   7.75  7.14  7.86  9.68   10.05 
PA  12.07   14.29  14.21  12.10  13.45   13.06 
RI  12.82   20.39  16.30  15.17  14.54   17.54 

SC  9.06  11.50 10.70 9.61 11.22   11.92 
SD  11.58   12.00  10.24  9.28  9.49   10.80 
TN  5.84   9.46  8.37  7.90  10.13   9.81 
TX  9.43   13.40  11.22  11.08  11.25   10.36 

UT  10.28  13.50 10.56 8.40  9.10   10.38 
VA  9.34   13.27  10.88  9.74  10.80   10.70 
VT  10.22   13.32  14.13  15.85  16.50   16.36 
WA  4.70   4.92  6.47  7.13  8.40   8.94 

WI  10.29  12.53 9.99 9.87 13.21   13.26 
WV  10.09   10.68  8.77  7.83  9.53   10.78 
WY  11.23   9.45  8.90  8.47  9.24   10.49 

median  10.73   12.85  11.12  9.74  11.22   11.30 

mean  10.42   13.42  11.67  10.78  12.35   12.42 
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Table 3.  Other US State-Level Data 

State 
Year = 2016  (incl. $2016) Year = 2018 

MWh/person Population Per-Capita Income ACEEE Rank 
AK 2.71 741,522 $34,191 41 
AL 6.60  4,860,545 $24,736 43 
AR 5.95  2,988,231 $23,401 34 
AZ 4.88  6,908,642 $26,686 17 

CA 2.25 39,296,476 $31,458 2 
CO 3.41  5,530,105 $33,230 14 
CT 3.53  3,587,685 $39,906 5 
DC 3.66  684,336 $48,781 12 

DE 5.00 952,698 $31,118 22 
FL 5.97  20,656,589 $27,598 23 
GA 5.61  10,313,620 $26,678 38 
HI 1.83  1,428,683 $30,970 16 

IA 4.50 3,130,869 $28,872 24 
ID 4.86  1,680,026 $24,280 26 
IL 3.58  12,835,726 $31,502 12 
IN 4.98  6,634,007 $26,117 40 

KS 4.65 2,907,731 $28,478 46 
KY 5.94  4,436,113 $24,802 29 
LA 6.54  4,686,157 $25,515 46 
MA 2.89  6,823,721 $38,069 1 

MD 4.53 6,024,752 $37,756 10 
ME 3.45  1,330,232 $28,473 14 
MI 3.48  9,933,445 $27,549 11 
MN 3.95  5,525,050 $33,225 8 

MO 5.64 6,091,176 $27,044 33 
MS 6.18  2,985,415 $21,651 44 
MT 4.67  1,038,656 $27,309 37 
NC 5.76  10,156,689 $26,779 26 

ND 6.27 755,548 $33,107 49 
NE 5.10  1,907,603 $28,596 44 
NH 3.32  1,335,015 $35,264 21 
NJ 3.24  8,978,416 $37,538 18 

NM 3.19 2,085,432 $24,459 36 
NV 4.32  2,939,254 $27,253 29 
NY 2.56  19,836,286 $34,212 6 
OH 4.52  11,622,554 $27,800 29 

OK 5.81 3,921,207 $25,628 39 
OR 4.55  4,085,989 $28,822 7 
PA 4.21  12,787,085 $30,137 18 
RI 2.91  1,057,566 $31,904 3 

SC 6.17 4,959,822 $25,521 41 
SD 5.36  861,542 $27,516 46 
TN 6.28  6,649,404 $26,019 35 
TX 5.23  27,904,862 $27,828 25 

UT 3.08 3,044,321 $25,600 20 
VA 5.37  8,414,380 $34,967 26 
VT 3.30  623,354 $30,663 4 
WA 4.70  7,280,934 $32,999 9 

WI 3.78 5,772,917 $29,253 29 
WV 6.22  1,828,637 $24,002 49 
WY 4.70  584,910 $30,139 51 

median 4.65  $28,478  

mean 4.53  $29,714  

 

 


