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1 SUMMARY 
PV on a Pole™ is a technology concept designed by the New Mexico Energy Conservation and Management 
Division (ECMD) to bring clean solar power to manufactured housing, also known as mobile homes. 
Manufactured housing generally cannot accommodate traditional rooftop solar panels on the roof. PV on a 
Pole™ provides a practical solution by placing a four-panel PV system on a single vertical pole with a line 
connecting the nearby manufactured home.   

PV on a Pole™ is a technology uniquely situated to provide clean and renewable energy to disadvantaged 
communities. Many western states and provinces have adopted aggressive clean energy goals. Strategies to 
attain such goals will need to address social equity issues to expand the adoption of clean energy resources 
broadly across society. The manufactured housing sector is uniquely correlated with lower income and 
poverty levels across the western states and provinces.  

This paper performs a high-level screening analysis of the demand for electricity from the mobile home sector 
and the potential contribution of PV on a Pole™ to produce renewable electricity for the mobile home sector. 
It evaluates the economic drivers that would influence the adoption of PV on a Pole™ technology and 
considers different penetration scenarios across western states and provinces.  

PV on a Pole™ has been developed and tested on a prototype level in New Mexico. The potential future 
market for PV on a Pole™ is quite significant considering the size of the manufactured housing market across 
the western states and provinces. A necessary condition for broader market adoption would be continuing 
technological innovation that lowers the costs of PV panels and lowers production costs through economies 
of scale. Government policies would likely be necessary to attain high penetration levels in the manufactured 
housing market given household income levels and the declining capacity factor of PV solar electricity in 
higher latitudes states and provinces.   

2 PREFACE 

2.1 ABOUT THE WESTERN INTERSTATE ENERGY BOARD 
The Western Interstate Energy Board (WIEB) is an organization of 11 western states and two western 
Canadian provinces whose purpose is to provide the instruments and framework for cooperative efforts to 
“enhance the economy of the West and contribute to the well-being of the region’s people.” WIEB seeks to 
achieve this purpose by promoting energy policy that is developed cooperatively among member states 
and provinces and with the federal government. 

2.2 ABOUT THIS REPORT 
The Western Interstate Energy Board approved a proposal from the state of New Mexico, requesting that 
WIEB explore the potential of bringing PV on a Pole™ to customers throughout the West. Many states and 
provinces in the West are pursuing policy initiatives that continue to increase solar development. States 
like New Mexico want to ensure policies are in place to encourage utilities and developers not to overlook 
those potentially energy burdened residents. This report reviews publicly available data to estimate the 
West’s potential opportunity to bring PV on a Pole™ to manufactured housing communities throughout the 
West. The report concludes with policy options that states and provinces can consider to establish better 
strategies for these potentially energy burdened communities.  
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3 INTRODUCTION 
As policies and the economics related to solar photovoltaics (PV) in the West continue to expand the 
resource’s adoption throughout the region, it is critical to consider how the increased adoption impacts the 
well-being of the region’s people. Over the last decade, solar went from less than 0.4 percent of the Western 
States electricity mix to over 8.6 percent in 2018 (see Figure 3.1).  The growth of solar is expected to increase 
by nearly five times over the next fifteen years (See Table 3.1).  

 

Figure 3.1 - Total Electric Generating Capacity in the Western States. Source: WECC State of the Interconnection. 2019i 

As solar PV’s cost continues to fall and the energy system transitions to resources that produce fewer 
carbon emissions, it is critical to ensure that generally underserved communities do not get left behind or 
are further burdened by the change.  
 

Table 3.1 - Western States Capacity of Solar 

Western States Capacity for Solar and Distributed Generation Capacity (MW) for 2019, 2025, 2035 

 2019 2025 2035 

Solar 19,144 24,522 91,935 

DG 11,774 18,741 30,029 

3.1 MANUFACTURED HOUSING COMMUNITIES AND ENERGY BURDEN  
A motivation for this study is energy burden, which is a measure of how much of a household’s income goes 
toward energy bills.  Figure 3.2 demonstrates the energy burden throughout the West. For this figure, the 
West is broken into three regions, the Coastal West, Mountain, and Southwest. Across the bottom are 
tranches of income percentages based on state median incomes. 100%+ to the right is median income and 
above, and every grouping to the left is a percentage less than the median income. For example, 0-30% is 
are people with incomes less than 30% of the median income. The height of the orange bars is a measure 
of energy burden or the percent of their income that goes towards energy costs.  
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Figure 3.2 - Energy burden and average energy costs in the West. Source: NREL. Low Income Energy Affordability Data (LEAD) Tool. 2019.ii 

Families who make less than 30 percent of their state’s median income are experiencing this energy burden. 
In the Coastal West states of California, Oregon, and Washington, households with incomes less than 30 
percent of the state median income spend approximately 13 percent of monthly income on energy bills. In 
the Mountain states of Colorado, Utah, Wyoming, Montana, and Idaho, energy burdened households spend 
approximately 15 percent of monthly income on energy bills. Finally, in the Southwestern states of Arizona, 
Nevada, and New Mexico, the energy burden is over 20 percent of monthly income. Importantly, this figure 
shows that even though low-income households spend the least amount annually on their energy bills, they 
still experience the most significant burden, and this is demonstrated with the black dots.  

Additionally, families that live in manufactured homes in the West typically have lower incomes than 
families living in single-family homes and even multi-family homes. Based on data collected in the American 
Housing Survey 2019, 29 percent of all manufactured households fall below 30 percent of the median 
income for all households ($70,000), which equals about $21,000 per year. In contrast, 11 percent of 
families that live in single-family homes have incomes less than 30 percent of the region’s median income. 
Additionally, 28 percent of families living in multi-family dwellings or apartments fall below 30 percent of 
the region’s median income, but the sector has a higher median income compared to the manufactured 
housing sector (See Table 3.2) 

 

Table 3.2 - Median Income of Households in the West by Housing Type. Source Derived from the American Housing Survey data. 2019.iii 

Percent Of Households Under 30 Percent Median Income By Housing Type 
 All 

Households Manufactured Single-
Family Multi-family 

Median 
Income $70,000 $35,000 $88,000 $45,000 

Below 
30% of 
median 
Income 

16.6% 29.0% 11% 28% 
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3.2 ENERGY USE IN MANUFACTURED HOUSING IN WEST  
The mobile home housing sector has been expanding and evolving over the past 60 years. Mobile homes 
built before 1976 were not subject to building codes or energy regulations generally applicable to site-built 
homes like the International Energy Conservation Code (IECC). States generally adopt these building codes 
to improve building quality as building practices and technologies improve. In 1976, the federal government 
adopted national construction safety and energy efficiency standards for mobile homes, known as the HUD 
Code implemented by the Department of Housing and Urban Development.iv The HUD Code was updated 
18 years later, in 1994. By contrast, the IECC building codes are generally updated about every 3 years. The 
lack of more frequent updates to the HUD Code contributed to mobile homes being less energy efficient 
than site-built homes constructed during the same period. Moreover, mobile homes built prior to the 1976 
adoption of the HUD Code tend to be even more energy inefficient than site-built homes.v  

This section begins with an overview of energy use characteristics in the mobile home housing sector. The 
U.S. Energy Information Administration (EIA) produces the Residential Energy Consumption Survey (RECS), 
which provides a wealth of data on end-use energy consumption every 5-years. This report relied on the 
most recent 2015 RECSvi to examine mobile home energy use across the western census region of the 
United States. The data yielded the following observations.  

The West’s mobile home housing sector utilizes three primary energy sources: electricity, natural gas, and 
propane (See Figure 3.3). Electricity accounts for the largest share of energy use (56%) in the manufactured 
housing sector, followed by natural gas (29%) and propone (15%). By contrast, the detached single-family 
home sector relies nearly equally upon electricity (48%) and natural gas (49%), with a small component 
from propane (3%).  

 

Figure 3.3 Energy Sources by Home Type. Source EIA - Residential Energy Consumption Survey, 2015, Table CE2.5vii 

As noted above, because the federal HUD Code regulates mobile home construction versus the more 
aggressive and more frequently updated IECC building codes, the mobile home housing stock tends to be 
less energy efficient than the other site-built housing types. The lack of energy efficiency in the mobile home 
sector contributes to relatively higher energy bills for households living in mobile homes. Mobile home 
households in the West incur annual energy expenditures of $1,471 on average. See Figure 3.4 below. For 
three dwelling unit types (single-family detached, apartments in buildings with 2-4 units, and apartments 
with 5 or more units), households have lower average electricity expenditures than households living in 
mobile homes. Only families living in single-family detached homes with larger square footage have higher 
annual energy expenditures than households living in mobile homes.  
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Figure 3.4 -  Energy Expenditure by Housing Type. Source: EIA - Residential Energy Consumption Survey, 2015, Table CE2.10viii 

4 PV ON A POLETM 
Developed by the State of New Mexico’s Energy Conservation and Management 
Division (ECMD), PV on a Pole™ is a novel idea to bring solar to communities 
throughout the West that cannot accommodate traditional rooftop solar on their 
home or business.  

PV on a Pole™ consists of a standalone four-panel PV system that is ground-
mounted on a single vertical pole and designed to make installation easy and 
straightforward. The solar panels can be installed near the home without 
requiring a lot of ground space while optimizing the incidence angle. The 
efficiency of the systems can be further improved with tracking systems. 

It has a small footprint with the potential to provide more than 1.3 kilowatts of 
electric capacity, enough to offset a portion of a home’s electric bill. ECMD 
estimates the current cost of building and installing their prototype technology is approximately $5,000. With a 
goal to reach a total installed cost of $2 per Watt, PV on a Pole™ can be a valuable option to bring solar to 
communities in a non-traditional way. 

5 POTENTIAL OF PV ON A POLETM IN THE WEST 
This section analyzes the potential application of PV on a Pole™ technology to the mobile home sector across the 
eleven western states and two Canadian provinces in the Western Interconnection. The analysis proceeds with 
the following steps. The first step calculates the Levelized Cost of Electricity (LCOE) for PV on a Pole™ technology 
in western states and provinces. The LCOE value is derived under different discount rate assumptions and future 
costs for the PV on a Pole™ unit. This analysis provides an initial cost-effectiveness benchmark for mobile home 
households, regulators, and policymakers. The second step estimates mobile home household electricity use and 
expenditures across western states and provinces. The third step estimates the potential contribution of PV on a 
Pole™ technology to mobile home households and the corresponding reductions to electricity expenditures across 
the states and provinces.  The final step evaluates how PV on a Pole™ can help reduce high energy burdens on 
low-income households. 
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5.1 LEVELIZED COST OF ELECTRICITY (LCOE) 
Table 5.1 below calculates the LCOE for PV on a Pole™ technology installed for mobile homes in Western 
states and provinces. The LCOE calculation requires information on the output and costs of electricity over 
the life of a unit. The New Mexico Energy Conservation and Management Division (ECMD) designed, built, 
and installed several prototype PV on a Pole™ units in New Mexico. ECMD estimates the current cost of 
building and installing their prototype technology is approximately $5,000. Column 2 of Table 5.1 presents 
the average solar PV capacity factor for the states and provinces. The average capacity factor is intended to 
reflect an aggregated value across each state and province. Actual site-specific capacity factors will vary 
across each state or province. Column 3 derives the expected amount of electricity produced over a year 
(8760 hours) by a PV on a Pole™ unit with a 3.0 kW capacity. The LCOE calculation for PV on a Pole™ assumes 
a 20-year life and upfront fixed cost equal to $5000 and zero operations and maintenance costs. Columns 
4, 5, and 6 present the resulting LCOE assuming discount rates of 0%, 2%, and 5%, respectively.   

Table 5.1  - PV on a Pole Capacity Factor, Output, and Levelized Cost of Electricity (LCOE)  

 PV on a Pole Capacity Factor, Output and Levelized Cost of Electricity (LCOE) 

Solar PV Capacity 
Factor by 
state/province [1]

Solar on a Pole 
Unit Annual 
Electricity Output 
kwh [2]

LCOE at 0% 
Disount Rate 
(cents/kwh) [3]

LCOE at 2% 
Disount Rate 
(cents/kwh) [3]

LCOE at 5% 
Disount Rate 
(cents/kwh) [3]

States

Arizona 19.4% 2,209               11.32 13.79 17.96
California 18.0% 2,050               12.20 14.87 19.36
Colorado 17.7% 2,016               12.40 15.12 19.69
Idaho 16.2% 1,845               13.55 16.52 21.51
Montana 15.0% 1,708               14.64 17.84 23.23
Nevada 18.6% 2,118               11.80 14.39 18.74
New Mexico 19.5% 2,221               11.26 13.72 17.87
Oregon 14.6% 1,663               15.04 18.33 23.87
Utah 17.9% 2,038               12.26 14.95 19.47
Washington 13.2% 1,503               16.63 20.27 26.40
Wyoming 17.1% 1,947               12.84 15.65 20.38
Provinces
Alberta 12.0% 1,367               18.29 22.30 29.04
British Columbia 12.0% 1,367               18.29 22.30 29.04
Sources:

[1] STATES: Solar PV capacity factors from NREL online tool ,PV Watts Calculator, https://pvwatts.nrel.gov/. 

      PROVINCES: Consultation with Staff from BC Ministry of Energy, Mines and Low Carbon Innovation.

[2] Product of annual capacity factor by state/province (column 2), capacity of Solar on a Pole unit (1.3 kw), 

      and the hours in year (8760).

[3] Levelized Cost of Electricity (LCOE) calculation assumed 20 year life of PV on a Pole unit, 

     fixed cost of unit $5000, zero operations and maintaince costs, and discount rates of 0%, 2% and 5%,

     all in U.S. dollars.  

Table 5.1 reveals several insights about the PV on a Pole™ LCOE. PV capacity factors are an important 
determinant of the LCOE. Southern latitude states such as New Mexico and Arizona have relatively high 
annual capacity factors contributing to relatively lower LCOE values.  By contrast, the northern latitude 
jurisdictions of Washington and Alberta have lower capacity factors and somewhat higher LCOE values. 
Additionally, the discount rate is inversely related to the LCOE value. Higher discount rates reduce the 
weight attributed to output produced in future years and thereby raise the present value of unit costs.  For 
each jurisdiction, the zero discount rate yields the lowest LCOE value, and the 5 percent discount rate 
produces the highest LCOE values calculated in the table.  Policy and regulatory decisions about the 



 
Western Interconnection Energy Board                 Report: July 12, 2021 

Page 9 of 16 
 

appropriate discount rate will influence the LCOE calculation for a given jurisdiction.   

Building upon Table 5.1, Table 5.2 compares the PV on a Pole™ LCOE values with projected future residential 
electricity prices in the states and provinces. The future price of electricity serves as an initial benchmark 
for the cost-effectiveness of PV on a Pole™. Suppose the PV on a Pole™ LCOE is below the cost of electricity. 
In that case, a mobile home household could use PV on a Pole™ to obtain electricity at a lower price than 
retail electricity.1  If the reverse holds, PV on a Pole™ would be a more expensive option than relying on 
traditional electricity providers. The electricity values derived in columns 3, 5, and 7 are the Levelized Price 
of Electricity (LPOE) for residential electricity prices in each jurisdiction projected over the 20-year life of a 
unit.  The starting point of the price path is the known 2019 retail prices for each state or province. The 
future growth rate of prices was derived by calculating a weighted average of the growth rate of residential 
electricity prices over the past 20-years across the western states.  The electricity price growth rate was 
adjusted for inflation using the Consumer Price Index.  The LPOE was calculated assuming three different 
discount rates: 0% in column 3, 2% in column 5, and 5% in column 7.   

The results in Table 5.2 show that when using a zero discount rate (columns 2 and 3), the PV on a Pole™ 
LCOE is below the LPOE in five states (Arizona, California, Colorado, Nevada, and New Mexico) highlighted 
in green in the table.  For the other states and provinces highlighted in yellow, the PV on a Pole™ LCOE 
exceeds the LPOE at a zero discount rate. Increasing the discount rate serves to increase the LCOE for PV 
on a Pole™ and reduces the LPOE. For the 2% discount rate case, PV on a Pole™ remains cost-competitive 
in one state, California (columns 4 and 5). The 5% discount rate case results in the PV on a Pole™ LCOE 
greater than LPOE for all the western jurisdictions (columns 6 and 7), 

Table 5.2 - PV on a Pole vs. Retail Electricity Prices 
Comparing PV on a Pole LCOE with Levelized Price of Electricity (LPOE) 

LCOE LPOE [1] LCOE LPOE LCOE LPOE

States

Arizona 11.32 13.30 13.79 10.83 17.96 7.99
California 12.20 20.49 14.87 16.69 19.36 12.64
Colorado 12.40 13.04 15.12 10.61 19.69 8.04
Idaho 13.55 10.58 16.52 9.53 21.51 8.62
Montana 14.64 11.91 17.84 9.70 23.23 7.35
Nevada 11.80 12.84 14.39 10.46 18.74 7.92
New Mexico 11.26 13.39 13.72 10.90 17.87 8.04
Oregon 15.04 11.78 18.33 9.59 23.87 7.27
Utah 12.26 11.13 14.95 9.06 19.47 6.89
Washington 16.63 10.39 20.27 8.46 26.40 6.41
Wyoming 12.84 11.96 15.65 7.38 20.38 9.74
Provinces
Alberta 18.29 12.27 22.30 9.99 29.04 7.57
British Columbia 18.29 9.52 22.30 7.57 29.04 5.87
Sources:

[1] Levelized Price  of Electricity (LPOE) based on a projection  residential electricity prices  20-years in the future.

      Future growth rate of prices derived from weighted average of growth rate of prices across western states over past 20 years. 

       Projected future price path starts with the known 2019 price for each state or province. 
    Historic prices for states from Energy Informaiton Agency, State Energy Profiles, 2020 release. 
    https://www.eia.gov/electricity/state/
    Canadian provinces: BC residential price based on BC Hydro's Average Revenue per kwh in 2019, 11.8 cents CA $.
    AB residential price based on average prices for residential customers in Calgary and Edmonton, from
    Hydro Quebec, 2020 Comparison of Electricity Prices in Major North American Cities, page 6.
    Candian prices adjusted by exchange reate in 2019: 1 Canadian dollar equals 1.3269 U.S. dollars.

0% Discount Rate 2% Discount Rate 5% Discount Rate

(cents per kwh)

 

 
1  The LCOE of other electricity resources would be alternative factors to consider. For example, Lazard estimates that LCOE 
of rooftop solar nationally is in the range of $150-$227/MWh or 15.0-22.7 cents/kWh 
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A fundamental assumption influencing the results above is that a PV on a Pole™ costs $5,000 per unit. The 
future cost may very well decline with expansion for a larger market, economies of scale in production, and 
more efficient distribution and installation methods. Lower production costs would expand the potential 
future market size for a PV on a Pole™ if developed and installed for manufactured homes across the 
western states and provinces. Additionally, technology improvements have significantly reduced the cost 
of solar PV panels over the past 5-10 years. Future cost reductions to PV panels would also serve to lower 
the cost of the PV on a Pole™ unit.  

Table 5.3 below performs some sensitivity analysis by lowering the cost of a PV on a Pole™ unit to $4000 
and $3000 and derive the LCOE assuming at a zero discount rate. Columns 2 and 3 in Table 5.3 assumes the 
default cost assumption of $5000 for PV on a Pole™.  If the cost of PV on a Pole™ declines to $4000 (columns 
4 and 5), the LCOE drops below the LPOE in nine states (Arizona, California, Colorado, Idaho, Montana, 
Nevada, New Mexico, Utah, and Wyoming).  If the cost drops further to $3000 (columns 6 and 7), PV on a 
Pole™ becomes competitive with the LPOE in all 11 western states and Alberta.  

Table 5.3  - PV on a Pole Cost vs. Retail Electricity Rates with Lowering Cost  

 Impact of Lower Unit Costs for PV on a Pole LCOE Relative to Projected Electricity Prices 

LCOE LPOE LCOE LPOE LCOE LPOE

States

Arizona 11.32 13.30 9.05 13.30 6.79 13.30
California 12.20 20.49 9.76 20.49 7.32 20.49
Colorado 12.40 13.04 9.92 13.04 7.44 13.04
Idaho 13.55 10.58 10.84 10.58 8.13 10.58
Montana 14.64 11.91 11.71 11.91 8.78 11.91
Nevada 11.80 12.84 9.44 12.84 7.08 12.84
New Mexico 11.26 13.39 9.01 13.39 6.75 13.39
Oregon 15.04 11.78 12.03 11.78 9.02 11.78
Utah 12.26 11.13 9.81 11.13 7.36 11.13
Washington 16.63 10.39 13.30 10.39 9.98 10.39
Wyoming 12.84 11.96 10.27 11.96 7.70 11.96
Provinces
Alberta 18.29 12.27 14.64 12.27 10.98 12.27
British Columbia 18.29 9.52 14.64 9.52 10.98 9.52

(cents per kwh)

PV on a Pole Cost $5000 PV on a Pole Cost $4000 PV on a Pole Cost $3000

0% Discount Rate 0% Discount Rate 0% Discount Rate

 

5.2 MOBILE HOME ELECTRICITY USE AND EXPENDITURES 
As illustrated in Figure 3.4 above, the mobile home housing sector has uniquely high electricity use and 
expenditures on electricity relative to the other housing sectors. Table 5.4 below presents estimates of 
electricity use in the mobile home sector and the corresponding expenditures on electricity across the 
western states and provinces. Column 2 of this table identifies the number of mobile homes in each western 
state and province. Column 3 multiplies the number of mobile homes in a state or province times the annual 
electricity use of the average mobile home across the western states (8922 kWh) 2. The resulting product 
in column 3 is an estimate of total annual electricity use (MWh/year) from mobile homes in each state or 
province. Column 4 presents the total electricity use in the states and provinces to provide context for 
mobile home electricity use. Column 5 derives the mobile home electricity use relative to total electricity 

 
2 8922 kwh based on EIA, Residential Energy Consumption Survey, 2015, Survey, Table CE2.1 microdata files. 
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sales in the states and provinces. Column 6 presents the LPOE for each state and province. Column 7 
calculates the total mobile home electricity expenditures by multiplying the LPOE times the annual average 
quantity of electricity used in the mobile home sector. 

In summary, Table 5.4 provides the baseline mobile home electricity use for each of the western states and 
provinces. As applied to New Mexico, the state has 158,166 mobile homes that collectively use 1,411,157 
MWh of electricity per year. This amounts to 5.7 percent of the state’s electricity sales and $189 million of 
mobile home households’ expenditures on electricity.  

Table 5.4 - Mobile Home Electricity Use and Expenditures by Western States and Provinces 
Mobile Home Electricity Use and Expenditure by Western States and Provinces

Number of 
Mobi le homes  
(1)

Estimated tota l  
mobi le home 
electrici ty use 
(MWh/year) (2)

Tota l  Electrici ty 
Reta i l  Sa les  (MWh, 
2019)(3)

Mobi le home 
electrici ty use as  
percent of 
s tate/province use

 LPOE   wi th 0 
discount rate

Estimated tota l  
mobi le home 
expenditure on 
electrici ty ($/year)

States

Arizona 311,084          2,775,491      77,929,170 3.6% 13.30 369,140,363      
California 520,262          4,641,778      250,378,710 1.9% 20.49 951,100,223      
Colorado 97,247            867,638          56,520,823 1.5% 13.04 113,139,961      
Idaho 62,654            558,999          23,985,275 2.3% 10.58 59,142,093         
Montana 51,208            456,878          15,321,271 3.0% 11.91 54,414,143         
Nevada 65,692            586,104          36,982,386 1.6% 12.84 75,255,757         
New Mexico 158,166          1,411,157      24,880,134 5.7% 13.39 188,953,929      
Oregon 140,938          1,257,449      50,404,386 2.5% 11.78 148,127,473      
Utah 35,294            314,893          31,142,565 1.0% 11.13 35,047,598         
Washington 197,119          1,758,696      91,052,796 1.9% 10.39 182,728,485      
Wyoming 35,891            320,220          16,763,496 1.9% 11.96 38,298,252         
Provinces
Alberta 45,576            406,631          79,829,500           0.5% 12.27 49,893,661         
British Columbia 46,826            417,777          60,714,444           0.7% 9.52 39,760,688         
Total 1,767,957      15,773,710    815,904,956         1.9% N.A. 2,305,002,626   
Sources:
STATES: Bureau of Census, American Community Survey, 2018, Table ID DP04. 
       PROVINCES: Statistics Canada, Type of Dwelling Highlight Tables, 2016 Census.
STATES and PROVINCES:  Total mobile home electricity use derived by by multiplying number of mobile homes
        in state/province times average mobile home use in the region (8,922kwh) based on following data:
          Mobile home electricity consumption in the U.S. Census West = 12,799,607,157.2 kwh
          Number of mobile homes in the Census West (includes AK, HI) = 1,434,659
          Average mobile home electricity consumption in the Census West = 8,922 kwh
          Source is the EIA, Residential Energy Consumption Survey, 2015 Survey,Table CE2.1.
          Additional mirco data details provided in email from Will iam McNary, EIA on Dec. 16, 2020. 
STATES: Energy Information Agency, State Energy Profiles, 2020 release, https://www.eia.gov/electricity/state/ 
      PROVINCES: BC retail  sales based on BC Hydro domestic electricity sold in 2019 equal to 54,643 Gwh,
        scaled up by a factor (1/.9) as the provider of 90% power in BC.
        Source: BC Hydro, 2019/20 Annual Service Plan Report, at 119.
       AB retail  sales based on AESO data on Alberta Internal Load for 2019 (84,925 GWh) reduced by 6% for transmission losses.
       Source : AESO 2019 Annual Market Statistics, March 2020, p. 6
STATES: Energy Information Agency, State Energy Profiles, 2020 release, https://www.eia.gov/electricity/state/ 

      PROVINCES: BC residential price based on BC Hydro's Average Revenue per kwh in 2019, 11.8 cents CA dollars
       AB residential price based on average prices for residential customers in Calgary and Edmonton. 
       Hydro Quebec, 2020 Comparison of Electricity Prices in Major North American Cities, page 6.
      Candian prices adjusted by exchange reate in 2019: 1 Canadian dollar equals 1.3269 U.S. dollars  

5.3 PV ON A POLE™ REDUCES ELECTRICITY PURCHASES  
Table 5.5 below calculates the potential output of PV on a Pole™ technology to mobile home households in 
the West and derives the corresponding reduction of electricity purchases. Column 2 of Table 5.5 presents 
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the average solar PV capacity factor for the states and provinces. Column 3 derives the expected amount 
of electricity produced over a year by a PV on a Pole™ unit with a 3.0 kW capacity. Column 4 derives the 
percentage of electricity produced by the PV on a Pole™ unit relative to the average mobile home electricity 
use. Column 5 lists the LPOE in the states and provinces. Column 6 derives the potential gross savings for a 
mobile home household based on the value of reduced purchases of electricity that are offset by a PV on a 
Pole™ unit output over one year. Column 7 converts the gross annual savings to monthly savings by dividing 
by 12.  

As applied to New Mexico, the state has an average capacity factor for solar PV of 19.5 percent, enabling a 
PV on a Pole™ unit to produce 2,221 kWh over one year. This output amounts to 24.9 percent of electricity 
use by the average mobile home and reduces electricity expenditures to the average mobile home 
household by $297.65 over one year or $24.78 per month.  

Table 5.5 - PV on a Pole Output and Contribution to Average Mobile Home Electricity Use 
 PV-on-a-Pole Output and Contribution to Average Mobile Home Electricity Use

Solar PV Capacity 
Factor by 
state/province [1]

Solar on a Pole 
Unit Annual 
Electricity Output 
kwh [2]

Solar-on-a-Pole 
output as % of 
average mobile home 
use [3]

 LPOE                                
(0 discount rate) [4]

Gross savings to 
average mobile 
home user per year 
($) [5]

Gross savings to 
average mobile 
home user per 
month ($)

States

Arizona 19.4% 2,209               24.8% 13.30 293.83                 24.49                   
California 18.0% 2,050               23.0% 20.49 420.01                 35.00                   
Colorado 17.7% 2,016               22.6% 13.04 262.84                 21.90                   
Idaho 16.2% 1,845               20.7% 10.58 195.19                 16.27                   
Montana 15.0% 1,708               19.1% 11.91 203.45                 16.95                   
Nevada 18.6% 2,118               23.7% 12.84 271.97                 22.66                   
New Mexico 19.5% 2,221               24.9% 13.39 297.35                 24.78                   
Oregon 14.6% 1,663               18.6% 11.78 195.86                 16.32                   
Utah 17.9% 2,038               22.8% 11.13 226.88                 18.91                   
Washington 13.2% 1,503               16.8% 10.39 156.18                 13.02                   
Wyoming 17.1% 1,947               21.8% 11.96 232.90                 19.41                   
Provinces
Alberta 12.0% 1,367               15.3% 12.27 167.68                 13.97                   
British Columbia 12.0% 1,367               15.3% 9.52 130.06                 10.84                   
Sources:
[1] STATES: Solar PV capacity factors from NREL online tool ,PV Watts Calculator, https://pvwatts.nrel.gov/. 
      PROVINCES: Consultation with Staff from BC Ministry of Energy, Mines and Low Carbon Innovation.
[2] Derived by multiplying: annual capacity factor (column 2), times Solar on a Pole unit capacity (1.3 kw), 
      by the hours in year (8760).
[3] Solar on a Pole output in state/provice (column 3) divided by  average mobile home electricity use (8920 kwh)
[4] See Table 5.2 above. 
[5] Solar on a Pole annual output times the LPOE for each jusrisdiction.  

Although the goal of PV on a Pole is to help the most vulnerable, lowest income customers gain access to 
the benefits that solar PV can provide, not all energy burdened customers would be willing or able to 
participate. The gross savings to an individual manufactured homeowners who install PV on a Pole may still 
spread undue cost onto other energy burdened families. Given the regional focus of this study, an area of 
focused study would be to consider the impacts of cost shifts and net metering programs given that rate 
structures vary across utilities and rate classes in different states and provinces.  

A key variable determining the economics of PV on a Pole™ for a mobile home is the expected amount of 
gross savings from reducing monthly electricity expenditures. Table 5.6 below ranks the western states and 
provinces from highest to lowest potential savings on monthly electricity expenditures. Two factors drive 
the size of these possible savings: (1) the PV capacity factor in the state or province; and (2) the price of 
retail electricity in the state or province. The higher the PV capacity factor, the greater the electricity 
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produced by the PV on a Pole™ unit which reduces retail electricity purchases. The higher the price of retail 
electricity, the higher the value of offsetting those purchases. The top five states with the most significant 
average potential savings are states with the highest solar capacity factors. California has both a high 
capacity factor for PV and higher prices for retail electricity relative to the other western states. The 
economic case for developing PV on a Pole™ for the mobile home sector is strongest in California, followed 
by New Mexico, Arizona, Nevada, and Colorado.  These five states combined represent the most promising 
potential markets for PV on a Pole™ with a combined total of 1,152,451 mobile homes.  

Table 5.6 - Ranking PV on a Pole Effectiveness Across States and Provinces 

California 35.00 520,262                      520,262                      
New Mexico 24.78 158,166                      678,428                      
Arizona 24.49 311,084                      989,512                      
Nevada 22.66 65,692                        1,055,204                  
Colorado 21.90 97,247                        1,152,451                  
Wyoming 19.41 35,891                        1,188,342                  
Utah 18.91 35,294                        1,223,636                  
Montana 16.95 51,208                        1,274,844                  
Oregon 16.32 140,938                      1,415,782                  
Idaho 16.27 62,654                        1,478,436                  
Alberta 13.97 45,576                        1,524,012                  
Washington 13.02 197,119                      1,721,131                  
British Columbia 10.84 46,826                        1,767,957                  

Ranking PV on a Pole™ Effectiveness  Across States and Provinces

State/Province

Gross  savings  to 
average mobi le home 

per month ($)
Number of Mobi le 

homes
Cumulative Mobi le 
Homes  by Ranking

 

5.4 REDUCING HIGH ENERGY BURDEN FOR LOW-INCOME HOUSEHOLDS WITH PV ON A POLE™ 
Social equity concerns have been a significant motivating factor behind the development of PV on a Pole™ 
technology. Households living in manufactured housing have disproportionately higher rates of poverty and 
energy burden levels, as discussed in Section 3.1 above—PV on a Pole™ can assist in reducing electricity 
expenditures for households living in manufactured housing.  

Table 5.7 below examines the scope of the energy burden challenge in the West.  A household is deemed 
to have a high energy burden if its energy bills exceed 6 percent of its income. For this analysis, families 
with incomes 30 percent below the median household income are assumed to meet the criteria of a high 
energy burden.  According to the American Housing Survey, 29.0 percent of all mobile homes in the western 
region are below the median income for all households. ix   Applying the 29.0 percent rate across all 
jurisdictions, column 3 of Table 5.7 derives the estimated number of energy burdened families in the mobile 
home sector across jurisdictions to be 512,707. The magnitude of energy burdened mobile home 
households is quite extensive across jurisdictions and in total.  Resource constraints on states and provinces 
would likely necessitate incremental policies with multi-year efforts to address energy burdened 
households fully.   

One incremental policy approach would be to provide PV on a Pole™ to 5 percent of energy burdened 
households in a given year.  This approach could be a one-year policy that impacts 5 percent of the 
burdened households or a 20-year program that addresses all burdened households. Column 6 of Table 5.7 
calculates the number of PV on a Pole™ units needed to reach the 5 percent target of energy burdened 
mobile homes in each jurisdiction. Note that a multi-year policy would likely benefit from cost reductions 
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of PV on a Pole™ over time as costs drop with economies of scale, technology improvements, and more 
efficient distribution systems. 

Column 7 presents the cost for each jurisdiction, assuming each PV on a Pole™ unit costs $5000. To provide 
context for the 5 percent policy cost, column 8 identifies the number of funds each state receives from the 
U.S. federal government under the Low Income Home Energy Assistance Program (LIHEAP), which is 
designed to assist low-income households with their energy bills. Across all western states, the PV on a 
Pole™ 5 percent target cost amounts to 23 percent of yearly LIHEAP funding.  This ratio varies significantly 
across states, with 18 percent in California and 75 percent in Arizona.   

Table 5.7 - Energy Burden in Mobile Home Sector and Potential Policy Targets 

Energy Burden in Mobile Home Sector and Potential Policy Targets

State/Province
Number of 

mobi le homes

Energy 
burdened 

mobi le homes  
(29%)

Target to reach 
5% of energy 
burdened  
mobi le homes

 Cost per 5% 
target 
($5000/unit)

LIHEAP 
allocation to 
states * ($)

Arizona 311,084              90,214            4,511 22,553,590 29,956,090
California 520,262              150,876          7,544 37,718,995 206,108,662
Colorado 97,247                28,202            1,410 7,050,408 61,658,279
Idaho 62,654                18,170            908 4,542,415 22,025,952
Montana 51,208                14,850            743 3,712,580 25,839,703
Nevada 65,692                19,051            953 4,762,670 14,068,959
New Mexico 158,166              45,868            2,293 11,467,035 22,903,047
Oregon 140,938              40,872            2,044 10,218,005 39,035,797
Utah 35,294                10,235            512 2,558,815 26,239,123
Washington 197,119              57,165            2,858 14,291,128 68,280,037
Wyoming 35,891                10,408            520 2,602,098 10,515,947
British Columbia 46,826                13,579            679 3,394,849 N.A.
Alberta 45,576                13,217            661 3,304,278 N.A.
Total 1,767,957          512,707          25,635            128,176,864  526,631,596         
* Low Income Home Energy Assistance Program (LIHEAP) is a U.S. federal program that
  provides funding to states for low-income households with energy bills, weatherization, 
  and energy related home repairs.  https://neuac.org/liheap-stateby-state-metrics/  

6 POLICY OPTION 
The manufactured housing sector is often overlooked when developing strategies to bring new energy 
technologies to improve the well-being of the low- and middle-income residents who live in mobile homes. But 
policies targeted at these communities could help energy burdened residents as the West transitions to new and 
cleaner energy technologies.  

6.1 DEVELOP A TARGETED PROGRAM THAT PROVIDES PV ON A POLE™ TO ENERGY BURDENED 

MANUFACTURED HOUSEHOLDS 
Financing residential solar projects can be a significant hurdle for many families, especially those in the 
low- and middle-income brackets. Interest rates are at historic lows, yet low- and middle-income people 
likely do not have access to low-interest loans like higher-income earning individuals. Therefore, states 
should consider developing a targeted program that aims to provide solar to energy burdened 
manufactured households.  
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6.1.1 Create Application Criteria: (1) manufactured homeowner; and (2) household income is less than 30 
percent of the state’s median income. 
Creating a program that manufactured homeowner must apply to participate ensures the program 
remains targeted for those communities. Approximately 29 percent of all manufactured households fall 
below 30 percent of the region’s median income, and this population is likely experiencing high levels of 
energy burden. In some states, this percentage of energy burdened manufactured homeowners could be 
more significant. Limiting the program’s size, states and provinces can ensure that they target 
communities that can benefit the most from going solar. 

6.1.2 Limit installation to 5 percent of energy burdened manufactured homeowners per year to keep program 
costs manageable (first-come, first-served) 
The program must also be manageable from the state’s budgetary perspective. By limiting the program’s 
size over 20 years, PV on a Pole could be rolled out over time, allowing states and provinces to allocate 
funding for the program.   

6.1.3 Actively target PV on a Pole™ for entire manufactured housing communities 
The primary benefit of PV on a Pole™ is the potential economies of scale associated with installing many 
PV systems quickly and easily with already available drilling equipment. Targeting entire communities, the 
per-customer cost to install PV on a Pole™ will be reduced, reducing the program’s overall cost and making 
the economics of technology move towards parity as the program expands to less energy burdened 
communities.  

6.1.4 Focus in regions with large manufactured housing sectors with high solar irradiance and high energy cost 
Within states and provinces, focus on installing PV on a Pole in regions with relatively large manufactured 
housing sectors and solar irradiance to maximize solar PV’s power output.  Focusing on these areas will 
maximize the resource’s potential and improve the economics of PV on a PoleTM as costs continue to 
decline. 

7 CONCLUSIONS 
PV on a Pole™ has been developed and tested on a prototype level in New Mexico. The potential future market 
for PV on a Pole™ is quite significant considering the size of the manufactured housing market across the western 
states and provinces. A necessary condition for broader market adoption would be continuing technological 
innovation in lowering the costs of PV panels and lowering costs of production through economies of scale. 
Government policies would likely be necessary to attain high penetration levels in the manufactured housing 
market given household income levels and the declining capacity factor of PV solar electricity in higher latitudes 
states and provinces. 
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