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Thinking of adding solar to your home?  Read this first. 

As a homeowner, I wanted to reduce our carbon footprint and shield our family budget 

from rising energy prices and carbon taxes.  I was thinking of adding solar to our home.  I 

had heard, however, that payback on a solar investment took a long time, and I wanted a 

payback in less than 10 years.  It seemed impossible.  However, I found a way.  By 

combining solar energy, energy-efficiency, and electric vehicle technology, we reduced our 

carbon footprint and have enough energy to power 100 percent of our home, and our car 

for over 21,000 kilometres a year.  The amazing thing is that I was able to slash our 

electricity use in half in a very low-cost manner.  This is all possible while achieving a solar 

payback in just five years. 

In this paper, I show other homeowners how to: 

● Reduce your monthly electricity bill by completing a DIY home power audit and 

eliminating wasted electricity, without impacting your lifestyle, by using simple 

low-cost energy-efficiency and conservation tips. 

● Add solar and calculate your payback, with options that make your excess solar 

worth over $0.80/kWh; get a solar payback within five years, and how to earn up to a 

20% return on your home solar investment through increased savings by powering 

your car over 21,000 kilometres per year with the sun. 

● Automatically stay on top of your new energy conservation lifestyle to keep the 

energy savings in your pocket, while avoiding carbon taxes or future energy price 

increases. 
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1  Introduction 
vol·a·til·i·ty 
ˌväləˈtilədē/ 
noun: volatility 

1. liability to change rapidly and unpredictably, especially for the worse. 
 

Volatility seems to be the new buzzword these days.  Volatility in weather, energy prices, 

and carbon taxes could be the new norm.  As a homeowner, I don’t like volatility.  I was 

looking for a way to both lower our carbon footprint and shield our family budget from 

energy price volatility.  At the same time, I wanted to  minimize the impact of rising carbon 

taxes.  It seemed like an impossible problem to solve.  However, I found a way by using free 

energy from the sun, a few low-cost energy-efficiency tips, and by swapping our 

gasoline-powered car for an electric vehicle powered 100 percent by our home.   

I knew very little about global warming, the steady rise in greenhouse gases, and their 

relationship to climate change and extreme weather.  As a homeowner, I knew even less 

whether I could do anything about it. Then I read about Craig, a high school teacher and my 

former neighbour. He wanted “to do something green.”  He reduced his electricity bill 60 

percent by putting solar panels on his house [1]. 

This got me reading.  What I learned was that coal-fired electricity and burning fossil fuels in 

transportation were the primary drivers of future increases in greenhouse gases [2].  In 

Alberta, burning coal is the main source of electricity generation.  Although current 

electricity prices are at historic lows, price fluctuations over the last 15 years have seen 

prices as high as 15 cents per kilowatt-hour (kWh) [3].  Further, fuel prices are so 

unpredictable that websites like GasBuddy.com are a first stop before a family goes on 

vacation.  In addition, carbon taxes are soon to become a fixture in most homeowners’ 

budgets, as Canada joins other UN nations fighting climate change by introducing a 

mandatory carbon tax in 2018. 

In this paper, I’ve laid out the information as follows:   
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● Section 2  I discuss some observations on the volatility of energy prices and rising 

carbon taxes; although I’m no expert, to me this seems to be part of our collective 

future, and I wanted to protect our family budget from this volatility. 

● Section 3  I review the results of our home’s electricity use, and  explain how I found 

where we were using our energy, including some shocking findings. 

● Section 4  I then show how we have reduced our electricity use, and how this was a 

low-cost way to reduce our carbon footprint, and maximise our solar payback. 

● Section 5  I discuss three options for adding solar to our home.  We added a 

nine-kilowatt solar photovoltaic (PV) system, and I show how our system has 

produced enough energy to power both our home and a Nissan Leaf (electric 

vehicle) 21,000 kilometres per year.  

● Section 6  I then discuss three estimated payback options. I calculate a return for 

each option and a return on a solar investment.  I  propose that our excess solar 

energy could be used to power an electric vehicle for 21,000 kilometres per year. 

● Section 7  I show how we stay on top of our new energy-conservation lifestyle by 

continuously monitoring our home’s power use.   

● Section 8  “Where to go from here” wraps up the discussion and lists some creative 

financing options, and next steps. 

 

2 Energy prices and carbon taxes are on the rise 

In today’s world, energy prices are volatile, and as more countries join the fight against 

climate change, carbon taxes—the prefered policy mechanism—are on the rise.  This 

volatility has an impact on our family budget.  My plan: reduce our carbon footprint and 

protect the family budget by powering our home and car with free energy from the sun. 

Electricity prices:  Where are they going? 

Beginning in 1998, the Alberta government started to deregulate portions of the electricity 

market with the passing of amendments to the Electric Utilities Act 1995.  This created a 

wild roller-coaster ride for consumers, immediately doubling electricity prices [4].   Since 
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then, prices have been volatile, spiking to fifteen cents per kilowatt-hour in 2012, with 

prices averaging above seven cents in 2014. 

I could shield our family budget from rising electricity prices by purchasing a fixed-price 

power contract from one of the many electricity retailers.  Or I could place my bet on the 

regulated rate option (RRO) and hope prices stay as low as they are today.  However, with 

the push to replace coal-fired electricity generation, most bets are on rising power prices 

[5].  

In Canada, both provincial and federal governments are replacing coal-fired electricity 

generation.  In Alberta’s electricity market, coal will be replaced primarily with natural gas, 

which when burned in modern efficient power plants emits 50 to 60 percent less carbon 

dioxide (CO2) [6].  Although this is good news for the environment, it could place upward 

pressure on future electricity prices.  To counter this, the Alberta government passed Bill 

16, An Act to Cap Regulated Electricity Rate to 6.8 c/kWh, which came into effect June 7, 

2017 [7].  However, what happens in June 2021 when the regulation expires?  Do prices rise 

(see [8])? 
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Figure 1.  Historical electricity prices over the last 15 years have seen highs of over 15 

cents/kWh and lows below four cents/kWh. 

Historically, regulated electricity rates have been extremely 

volatile—increasing by as much as 65% (or 4.66 cents/kwh) in a 

single month (April 2011) and crashing by as much as 42% (or 4.14 

cents/kwh) in a single month (June 2014) [3] 

Gasoline prices: Why do they keep going up and down? 

Higher gasoline prices in Canada and a widening gap between Canadian and U.S. prices 

seem to be what’s in store for most Canadians beginning in 2018, according to Dan 

McTeague, senior petroleum analyst, in an article titled “As U.S. Pump Prices Fall, Canada 

Poised to See Them Rise” [9].  In fact, sudden spikes in gasoline prices are leaving some 

analysts stumped as prices at many Calgary gas stations were almost $1.28 per litre last 

 
8 © 2018 Ron Kube, solarCafe.ca 



Living the (Solar) Dream: How to Get a Solar Payback in 5 Years  Feb. 10, 2018 
 

November 2017 [10].  This should not come as a surprise, since fuel prices displayed a 

familiar up-and-down yo-yo pattern over the last 10 years. 

 

Figure 2. Ten-year retail gasoline prices in Calgary/Edmonton, Alberta.  Is price volatility here to stay? 

For the sake of discussion, I have assumed this yo-yo pattern in fuel prices will continue 

into the foreseeable future. 

Carbon taxes: Why they will keep rising 

Energy-related cost volatility for homeowners will also come from the introduction of 

carbon taxes.  Used as a policy mechanism to encourage consumers to reduce the 

consumption of carbon-based fuels, carbon pricing instruments are increasingly being used 

by governments as a market mechanism to drive down greenhouse gas (GHG) emissions 

[11].   

As the world increases its use of fossil fuels, carbon pricing will become the policy option of 

choice to meet the Paris Agreement pledge, which aims to keep the global average 

temperature increase to well below 2°C.  Currently, 75 percent of emissions are taxed less 

than US$10/tCO2e; however, to meet the Paris Agreement pledge, carbon taxes would 

need to rise globally to the range of US$40–80/tCO2e [12].  Current (2017) carbon taxes 

range from less than US$1/tCO2e (e.g. Mexico) to a maximum of US$140/tCO2e (Sweden) 
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[12].  Political pressure to move carbon taxes higher, as 2020 approaches, may impact the 

average homeowner, although according to Andrew Leach, a University of Alberta 

economist, carbon taxes may not be noticeable in the short-term [13]. 

The choice and impact of doing nothing 

Doing nothing—that is, business as usual (BAU)—didn’t seem like an good option for our 

family.  We wanted to reduce our carbon footprint by replacing our power with solar, and if 

we did nothing then we would continue contributing to Alberta’s highest carbon footprint 

per capita in Canada.  Plus, our energy costs could only go up, putting us at the mercy of 

others as long as we chose carbon-based fuels, which were being increasingly taxed.  I 

wanted another option, and my neighbour Craig provided one. 

Can we power our lifestyle with the sun? 

So is Craig onto something?  Could adding a solar photovoltaic (PV) system to our house be 

an answer to both lowering our carbon footprint and shielding our family budget from 

energy price volatility and rising carbon taxes?  How big a system would we need, and what 

does it cost?  How would it affect our family budget and what’s the estimated payback? 

To answer these questions, I started a research project.  I averaged our power bills over a 

three year period (2012–2014) both for cost and consumption.  Then I measured our power 

use to understand where we were using electricity.  I looked for ways to eliminate wasted 

energy and reduce our consumption through simple conservation techniques.  We then 

added solar to our home, and after one year of operation, generated 3,500 kWh more than 

we used.  Our plan is to use that extra clean electricity to power our new electric vehicle, a 

2018 Nissan Leaf, for over 21,000 kilometres per year.   
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3  How much electricity does your home use? 

The average Alberta household uses 7,200 kilowatt-hours (kWh) of electric energy per year.  1

I thought we were pretty average and I wondered how much electricity we were using. I 

analysed our power bills over three years.  It turned out, on average, we were using a 

whopping 12,100 kWh per year, or over 1,000 kWh per month!  It seemed our appetite for 

power was leaving a bigger-than-average carbon footprint. 

Where was our electricity being used? 

I went to our electrical panel and labelled all the circuit breakers.  Each breaker allowed 

electricity to flow to household devices that used power.  I put labels like “lights and plugs” 

and “microwave” and “dishwasher” and “plug next to stove.”  The list grew until I had 

labelled all 32 circuits. Now, I knew where the electricity was being used.  As I stared at the 

label “lights and plugs,” I wondered, how much power could lighting possibly use? 

I started counting, and found over eighty light bulbs.  Even our fridge had three bulbs.  Our 

dining room had eight 100 watt bulbs.  That’s 800 watt-hours (Wh) of energy each hour. 

The light was on when we ate supper, it was on when the kids were doing their homework, 

in fact it was on when the kids went to bed.  I estimated how long that light was on per day, 

and did the same with all the lights in our house.  The result was staggering.  Lighting was 

using 340 kWh per month, or over 34 percent. 

The fix was easy.  I bought a carton of LED light bulbs.  I changed bulbs inside the fridge, in 

the garage, outside the house, in the crawl space, and in the furnace room, until I changed 

all the light bulbs in our house.  Lighting was now only 75 kWh per month—but what about 

the rest of the power?  

Using plug meters to measure your power use 

I wanted to know how much electricity each circuit in my breaker box was using.  I 

purchased a plug power meter, pulled the fridge out, plugged it into the meter, plugged the 

meter into the outlet and pushed the fridge back.  A week later I read the power meter, 

1 It turns out, the average Alberta household has three people and includes single detached homes, 
condominiums, townhomes, etc. A single detached home uses 8,200 kWh per year on average. 
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divided the reading by seven, and multiplied it by 30 to get a monthly estimate.  My fridge, 

an Energy Star model, was using 32 kWh of electricity per month.  And so I went, outlet by 

outlet around the house. 

I found an old fridge in the basement.  We keep a few bottles of beer and some wine in it. 

It was using 75 kWh or seven percent of our electricity per month.  I unplugged it, moved 

the bottles upstairs, and told my wife I was conducting an experiment. 

I encountered a problem.  How do I measure the electricity my stove or dryer uses?  They 

have a different outlet and the plug meter could only measure the standard 120-volt outlet. 

I needed another way to measure power. 

Using a home energy monitor to measure your power use 

By adding a home energy monitor to the electrical panel, which measures each circuit, I 

could audit our home’s power use.  There are several monitors on the market, and you can 

get a licensed electrician to install them for you: 

● Neurio home energy monitor https://www.neur.io/ 

● Sense monitor https://sense.com/ 

● The TED energy detective https://www.ted5000.ca/ 

● The eGauge energy meter https://www.egauge.net/ 

Now I knew where almost every electron of our electricity was being used. The results are 

shown below.  The next problem:  What to do about it? 
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4  Can you use less energy without impacting your 

lifestyle? 

Could we use less energy without impacting our lifestyle?  I started in the kitchen noticing 

how I was using electricity.  In the morning I would boil some water, and heat a frying pan 

while I made my lunch.  Automatically, I filled the kettle when I only needed half its capacity. 

The eggs could be cooked by turning off the stove and letting the residual heat of the pan 

finish the job.  In fact, even less electricity was used if I put a lid on the pan.  Conserving 
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energy in this way was as simple as turning off a light.  And it didn’t cost anything.  I 

wondered if changing a few habits would make a difference. 

Slow cooker versus pressure cooker versus thermal cooker 

I love to cook. Soup is my comfort food, and a slow-cooker is my go-to kitchen gadget.  How 

much energy did it use to make a six-hour recipe?  To find out, I used a plug meter. Six 

hours later, the meter read 1,224 Wh.  Next, I made the same recipe in my Instant Pot, a 

programmable pressure cooker: 538 Wh.  Last, I tried a Shuttle Chef, a giant vacuum 

Thermos that keeps the soup eighty degrees Celsius for six hours:  280 Wh was the energy 

needed to boil the soup for five minutes.  That’s a saving of almost one kilowatt-hour just 

making soup. 

Toaster ovens, programmable thermostats, eco-settings, power bars:  all 

useful devices for reducing your electricity consumption 

I found other ways to reduce wasted electricity.  We used a toaster oven for smaller meals. 

I installed a programmable thermostat and lowered the nighttime temperature, which 

meant the furnace fan ran less often.  We used the dishwasher eco-setting and hand dried 

a few dishes.  We used a power bar to turn off the entertainment electronics, eliminating 

the “ghost-power” the devices were consuming when they were supposed to be “off”  2

The changes we made didn’t have any lifestyle impacts.  They were mostly efficiency 

changes like installing LED light bulbs, behaviour changes like thermal cooking or 

unplugging that old beer fridge.  And I wondered what others were thinking when they 

heard the words “energy conservation and efficiency.”  It didn’t seem to me that we had to 

impact our lifestyle very much just to save energy.  All it took was education and a little 

willpower to change a few habits.  Pace yourself, and start with the free programs at Energy 

Efficiency Alberta:  https://www.efficiencyalberta.ca/ 

 

2 It’s amazing to me how much power is being used by electronics that are in standby mode.  Our 
entertainment system was using almost seven percent of our monthly power when everything was 
powered off.  Putting them on a powerbar and turning the powerbar off does make sure “off” is 
really off. 
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Table 1: The before-and-after electricity audit.  Using simple energy-efficiency and conservation tips we reduced 

our home’s power use by half. 

 

5  How large a solar system should you get? 

Before taking the leap to solar, take a look at the Solar Energy Society of Alberta’s (SESA) 

“Solar Consumer’s Guide”[14]   SESA is a nonprofit educational organisation that has been 3

serving Albertans for over 40 years. This is a great educational resource, and will bring you 

up to speed with the terminology and frequently asked questions about solar energy. 

When we were considering solar, our original plan was to add solar panels to our 

south-facing garage rooftop.  Our east-west-oriented house was not ideal for solar, or so I 

thought.  I was secretly jealous of my neighbour’s perfect south-facing roof.  I figured I 

3 SESA Solar Consumer’s Guide: https://solaralberta.ca/solar-consumer%E2%80%99s-guide 
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could get 10 panels or roughly three thousand watts on the garage.  At about $3/watt 

installed, without incentives, the cost would be $9, 000.  4

At the time, 10 solar panels would provide about one third of our annual electricity 

consumption.  This would not completely shield us from rising electricity prices; however, I 

didn’t realise there were other options.  In the end, we added 34 solar panels or just over 

nine thousand watts. 

Sidebar:  The benefits of free energy from the sun 

 

Under the Electric Utilities Act, the Alberta Micro-Generation Regulation  (updated in 2017) 5

allows a homeowner to install a solar system that “is intended to meet all or a portion of 

the customer’s total annual energy consumption.”  In practice, this means you can install a 

system to meet your last year’s energy use at the time of application.  This gives you some 

options: 

Option 1:  Net zero:  Producing as much electricity as your 
home consumes 

When you apply to add a solar-generation system to your house, you will be asked to 

provide your monthly power bills from the last year.  These are used to determine the 

maximum solar generation allowed to meet your annual energy consumption.  Depending 

upon when you start your energy-efficiency project and when you plan on installing your 

solar system, you can add enough solar to generate as much power as your home uses.   

4 Note: Energy Efficiency Alberta has a solar incentive program that pays $0.75/watt or up to 30% of 
your install cost.  See https://www.efficiencyalberta.ca/solar/ 
5 http://www.qp.alberta.ca/documents/Regs/2008_027.pdf 
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For example, if last year your home used 9,000 kWh, and you plan on reducing that usage 

to 7,200 kWh, then you can purchase a smaller solar system that will generate about 7,200 

kWh per year.  The advantage is the lower initial capital cost of the solar system.  The 

disadvantage is the longer payback period, since you will not produce excess electricity, 

which could be used more profitably (e.g., if you decide to add air-conditioning). 

Option 2: Net positive:  Producing more electricity than 
your home consumes plus Renewable Energy Credits 

If you start an energy-efficiency and conservation project, you can reduce your annual 

electricity consumption to a level below your solar electricity production.  The result is a 

net-positive system, which generates revenue for your home by selling your excess power 

to the grid.  In addition, some electricity retailers allow you to receive renewable energy 

credits (RECs), which fluctuate in price (see section 6). 

Option 3: Net zero and use your extra electricity to drive 
free all year 

Staying with the previous example, if you purchase a solar system that generates 9,000 

kWh annually, and you reduce your consumption to 6,000 kWh, you will over-generate 

electricity, which could then be used to power an electric vehicle for a year.   The advantage 6

is that using the additional energy to offset fuel prices (no more waiting at the pump) is 

worth more to you than selling the excess electricity back to the grid.   

Sidebar: How to choose a solar provider 

As a homeowner, I want to work with a business I trust. For me that means they have                                   

experience, use well-trained employees, and understand my needs. SESA has an excellent                       

checklist you can download on choosing a solar provider. SESA also has an Alberta Solar                             7

Business Directory that you can search. In addition, SESA provides consumer protection                       8

resources.  9

6 Charging your electric vehicle at home would increase your consumption to 9,000 kWh/yr. 
7 SESA How to Choose a Solar Provider: https://solaralberta.ca/how-choose-solar-provider 
8 SESA Alberta Solar Providers Directory: https://solaralberta.ca/directory/alberta-solar-providers 
9 SESA Consumer Protection: https://solaralberta.ca/alberta-solar-business-code-conduct 
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In the end, you have options when considering the amount of solar you add to your home.                                 

You can offset some or all of your electricity consumption or plan to add enough to power                                 

an electric car.  But if you really want to get the biggest bang for your buck, read on. 

 

6  How do you get the biggest payback from your solar? 

The initial cost of a home solar system seems daunting at first, but there are ways that 

make the system a more attractive investment.  Reducing your carbon footprint has many 

benefits; however, traditional payback calculations often estimate many years before 

savings from reduced power bills offset the initial purchase price—especially in Alberta with 

today’s historically low electricity prices. 

Mathematically speaking, a payback calculation can only be made after you have all your 

actual savings and revenues.  However, when people talk about payback (i.e., What’s your 

solar payback?) they mean what’s your estimated payback on your initial investment.  To 

which I respond, “What should I use for the future price of electricity over the next 10 

years?”   

I found that solar payback calculations make overly-simplified assumptions about future 

electricity prices.  Most payback calculations start with the current price of electricity and 

add a three to four percent inflation escalator.   However, as we’ve seen, Alberta’s 10

electricity rates historically have been too volatile to make that assumption. The upshot is 

that any payback estimate is valid as long as you state your assumptions on future prices. 

Calculating estimated solar payback 

Before calculating my solar payback, I compared my options against a do-nothing scenario, 

or Business As Usual (BAU).  I calculated my BAU scenario based on our three-year 

(2012–2014) average electricity consumption of 12,100 kWh.  I then assumed our current 

fixed-price electricity contract rate of 6.2 c/kWh and the energy-related variable delivery 

costs.   

10 For an example, see, http://neighbourpower.com/solar-payback-in-alberta/  
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For example, our energy related costs were 12.035 c/kwh (6.2 c/kWh fixed contract energy 

rate plus 5.835 c/kWh for electrical energy delivery [see appendix 1 for details].  Presuming 

the do-nothing scenario, the total variable electricity costs would be $1,456 (12,100 kWh ⨉ 

$0.12035) going forward. 

In 2015, I started our energy-efficiency project, which reduced our annual consumption to 

8,900 kWh, and saved $385 (3,200 kWh ⨉ $0.12035).  We then added a 9,010-watt solar 

system and I wanted to compare my payback options. 

Option 1:  Net zero:  Producing as much electricity as your 
home consumes 

If you buy your electricity on a fixed-price contract, then when you install a solar system 

your energy retailer will credit your account at the same price for electricity exported to the 

grid.  Typically, your home will export electricity during the day, when your system 

produces more than your home consumes, and import electricity at night when the sun is 

not shining.   

Today, a nine-kilowatt solar PV system (9-kW) would cost roughly $20,250 (at $2.25 per watt 

installed with incentives).  Our 9 kW system produced about 8,700 kWh per year in 2017.  11

Assuming our system produced as much electricity as our home consumed (net zero) we 

would pay $0 for electrical energy plus the electrical energy delivery charges on imported 

electricity.  For example, the only energy-related cost is the electrical energy delivery cost 12

of about $330 per year (about 65 percent ⨉ 8,700 kWh ⨉ $0.058/kWh).    13

Compared with our do-nothing BAU case, our savings would be $1,456 (the energy related 

costs for 12,100 kWh) minus $330 (the delivery charge we would pay for imported 

electricity) or $1,126 per year, and the payback would be 18 years.  The simple return on 

assets (ROA) is 5.6 percent ($1,126 / $20,250). 

11 You can calculate how much energy a solar system on your home would produce using PVWatts 
online solar calculator from the National Renewable Energy Lab see: 
http://pvwatts.nrel.gov/pvwatts.php 
12 You pay variable transmission & distribution charges on the energy you import, typically at night 
or during the winter.  Annually, this was about 65 percent of our consumption. 
13 For a more detailed example of costs see Gordon Howell’s presentation “Solar On Your Home - 
Wow, Now, and How!!” at https://solaralberta.ca/seminars/past 
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Option 1 estimated simple solar payback is $20,250 / $1,126/yr = 18 years 

Option 2: Net positive:  Producing more electricity than 
your home consumes plus Renewable Energy Credits 

The second option I considered was to further reduce our home’s energy consumption and 

switch our electricity retailer to one that pays for renewable energy credits or RECs.  14

Alberta Energy Co-Operative (ACE)  offers a certified green generator program, that pays 15

you for your exported green energy RECs (currently 1.85 c/kWh). 

Assuming our solar system produced the same 8,700 kWh per year, and we have reduced 

our consumption to 5,200 kWh per year, then we would export 3,500 kWh per year. We 

would then be paid for our exported excess electricity plus receive an additional amount 

for our RECs.  However, if you receive RECs you are not eligible for government incentives. 

For example, using our 9-kW solar system and reducing our annual consumption to 5,200 

kWh, we would pay $0 for electrical energy plus electricity delivery charges of $202 (about 

67% ⨉ 5,200 kWh ⨉ $0.058/kWh), and we would be paid $217 for exported electricity (3,500 

kWh ⨉ $0.062) plus $65 for our RECs  (3,500 kWh ⨉ $0.0185). 

Without government incentives, a 9,000 watt solar system would cost about $3/watt 

installed, or $27,000. 

Compared with our do-nothing BAU case, our savings would be $1,456 minus $202 ($1,254 

energy) plus $217 plus $65, which equals $1,536 per year, and the payback is estimated to 

be about 18 years.  The simple return on assets (ROA) is 5.7 percent ($1,536 / $27,000). 

Option 2 estimated simple solar payback is $27,000 / $1,536/yr = 17.6 years 

Option 3: Net zero and use your extra electricity to drive 
free all year 

The third option I considered was to use our additional green electricity to offset more 

expensive energy like gasoline by powering an electric vehicle (EV).  The additional 3,500 

14 RECS are not available if you participate in the government’s solar incentive program. 
15 Alberta Co-Operative Energy (ACE) see https://www.acenergy.ca/ 
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kWh we generated in 2017 would power a Nissan Leaf EV over 21,000 kilometres, which 

would save us over $2,835 per year (assuming gasoline is $1/litre on a five-year average; 

see appendix 1).  Assuming we charged the EV at night (3,500 kWh), our electrical 

consumption would rise from 5,200 kWh/year (home only) to 8,700 kWh/year (home and 

EV), and we would incur additional electricity delivery charges of about $200 for the EV 

(3,500 kWh ⨉ $0.058). 

Compared with our do-nothing BAU case, our savings/increased cash flow would be $1,456 

minus $405 = $1,051 (see appendix 1).  This plus $2,835 (saved gasoline charges) equals 

$3,886 per year, and the payback is about five  years.  The return on assets (ROA) is about 

19 percent ($3,886 / $20,250).  

Option 3 estimated simple solar payback is $20,250  / $3,886/yr = 5 years 16

Sidebar: Simple solar payback versus do-nothing BAU 

 

Option 3 works for us since choosing an EV was a better use for our excess electricity 

(worth ~80 c/kWh e.g. $2,835 / 3,500 kWh), which both reduced our carbon footprint and 

increased our family’s net cash flow.  A 2018 Nissan Leaf SL does have a higher capital cost 

than an equivalent Nissan Rogue SL ($42,964 versus $40,583); however, the lower operating 

and maintenance costs of the Leaf (no more oil changes every 5,000 kilometres) offsets the 

difference over the period of ownership. 

To make option 3 work, we need to continue our energy-efficiency and conservation 

efforts, which has its own challenges.   

 

16 Assumes Government of Alberta solar incentive of about $0.75/watt. 
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7  How do you stay on top of energy conservation? 

There is the tendency to slip back into old habits, like leaving the lights on in an empty 

room or the television blaring to no one in particular.  And if power consumption is not 

being displayed all the time, then how do we stay on top of our usage?  How do we live this 

new energy-conservation lifestyle? 

Staying on top of your energy-conservation lifestyle 

I installed a flat-screen display on our kitchen wall by the entrance.  The display talked to 

our home energy monitoring system and showed the second-by-second power 

consumption of our home.  With this we knew immediately when something went on or off, 

and by how much.  We became more energy literate by seeing the power used by different 

devices in our home. 

Many devices use small amounts of power even when they are turned off – the television, 

the DVD/Blu-ray player, the home theatre system, the personal video recorder are all 

waiting in anticipation of a button press and that sudden rush of electrons.  That means 

“off” is not really off, and that wasted “ghost” power can add up.   

Many home energy monitoring systems have convenient displays that can be placed in a 

high-traffic area of your home.  Seeing numbers will help you develop some new habits and 

break some old ones, thereby helping you stay on top of your home’s electricity use. 

 

8  Where to go from here 

“Living the (Solar) Dream: Power your home, power 

your car, power your life” 

If you’re considering adding solar to your home, and are serious about reducing your 

carbon footprint, thus protecting your family budget from both the volatility of energy 

prices and rising carbon taxes, and if you’re looking for a great payback, then talk to your 
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solar provider.  It may be possible for you to combine solar energy with energy-efficiency 

and electric vehicle technology. 

Financing options 

There are even creative and favourable financing options.  Take a look at ATB Financial 

solar panel financing.   Thinking of financing a new electric vehicle?  ATB also has a Green 17

Living Car Loan.  18

Solar and energy-efficiency incentives 

With Energy Efficiency Alberta Residential and Commercial Solar program  to reduce your 19

initial capital cost, there are now more ways than ever to begin living the (solar) dream. 

Contact 

 

17 ATB Financial Solar Panel Financing: 
https://www.atb.com/learn/articles/pages/article.aspx?aid=624 
18 ATB Financial Green Living Car Loan: 
http://www.atb.com/personal-banking/resources/Pages/Green-Living-Borrowing.aspx 
19 Energy Efficiency Alberta: https://www.efficiencyalberta.ca/solar/ 
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Appendix 1:  Solar payback estimate calculations 

Mathematically speaking, a payback calculation can only be made after you have all your 

actual costs and revenues.  However, when people speak of payback (i.e. “What’s your solar 

payback?”), they mean what’s your estimated payback on your initial investment.  To which I 

usually respond: What should I use for the future price of electricity over then next 10 

years?   

Most solar payback calculations start with the current price of electricity and add a three to 

four percent inflation escalator.  However, as we’ve seen, Alberta’s electricity rates 20

historically have been too volatile to make that assumption.  The upshot is that any 

payback estimate is valid as long as you state your assumptions on future prices. 

Assumptions 

Here are my assumptions on variable energy costs: 

● Cost of electricity: $0.062/kWh – this is my current fixed price contract with ACE.  21

The rate will most likely increase over the next 10 years, but I will not include an 

inflation escalator 

● Delivery charge – $0.05835 (variable Distribution Cost: $0.021342/kWh +  

transmission cost $0.037009/kWh).  We live in an area covered by Fortis Alberta. I 

will use the April 7, 2017 approved rates schedule [15] 

● Base Case Business As Usual (BAU): 12,100 kWh/year – this is our three year 

average (2012–2014) electricity used in our 2200 sq-ft bi-level home with four 

people.  The base case is the do-nothing scenario (if I did not do the project), and 

cost savings will be measured against the base case 

● Fuel costs:  $1/litre – the future price of gasoline in Edmonton is impossible to 

predict.  For the payback estimate I will assume $1/litre will be the average over the 

next 10 years, which definitely will be wrong.  Higher fuel prices shortens the 

payback period.  Only time will tell. 

20 For an example see: http://neighbourpower.com/solar-payback-in-alberta/  
21 Alberta Co-Operative Energy https://www.acenergy.ca/rate-plans/ 
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● Fuel economy: 13.5 litres/100 km – We have a 2010 Nissan Rogue AWD and I am 

using the city rating from www.fueleconomy.gov  which is the official U.S. 22

government source for fuel economy. 

● Fuel consumption:  2,835 litres/21,000 km – On average we drive the Rogue 21, 

000 kilometres per year, which results in using 2,835 litres (13.5L/100km) 

● Electric Vehicle energy economy: 6.025 km/kWh – A 2018 Nissan Leaf electric 

vehicle has a range of up to 242 km per 40 kWh charge or 6.025 km/kWh. 

● Solar excess energy production: 3, 500 kWh/year –  In 2017 we generated more 

electricity than we used.  In fact, we exported over 3,500 kWh to the grid, which 

could power a 2018 Nissan Leaf 21,087 kilometres (3,500 kWh X 6.025 km/kWh) 

Description (BAU energy 
related costs) 

Unit  Cost  Subtotal $  Annual 
Energy $ 

Home Power  12,100 kWh       

Energy cost    $0.062/kWh     

Home variable delivery 
cost 

  $0.05835/kWh     

Total consumption cost  12,100 kWh  $0.120351/kWh  $1,456   

Nissan Rogue 2010  21,000 km       

Fuel: Gasoline  2,835 litres  $1.00/Ltr  $2,835   

Total Annual Energy:        $4,291 

Table 1:  Before adding solar.  Energy-only consumption costs include the energy cost, electricity delivery 

charges (i.e. the variable distribution & transmission cost) on the energy imported per kilowatt-hour (kWh). 

Variable energy (fuel) costs for our Nissan Rogue driving 21,000 km. per year. 

With a solar system, you must still pay for the variable transmission and distribution 

charges when you import electricity to your house (typically at night, or in the winter).  Our 

actual energy-related delivery (transmission and distribution) charges in 2017 were $203. 

In addition, if we assume the EV will be charged at night, then there will be an additional 

delivery charge of $204  (3,500 kWh x $0.0583/kWh).  These costs must be deducted from 

our BAU base case, since we still pay them. 

22 U.S. Department of Energy https://www.fueleconomy.gov/feg/bymodel/2010_Nissan_Rogue.shtml 
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Description  Unit 
kWh 

Cost  Subtotal $  Annual Energy 
Total $ 

Home Power         

Energy cost  5,200  $0/kWh  $0.00   

Home variable delivery 
cost 

3,484  $0.058/kWh  $202   

Nissan Leaf 2018  21,000 km       

Fuel: electricity  3,500  $0/kWh     

Car variable delivery cost  3,500  $0.058/kWh  $203   

Total Annual Energy        $405 

Table 2:  After adding solar.  Energy-only consumption costs include the energy cost, and the electricity delivery 

(variable distribution & transmission) cost on the energy imported per kilowatt-hour (kWh).  Since our home 

produces more electricity than it uses our energy cost is zero; however, there are still variable distribution and 

transmission costs with imported electricity. 

Estimated solar payback calculation:  About five years 

In 2017, our home solar PV system produced 8,709 kWh and we used 5,207 kWh, which 

resulted in a net export to the grid of 3,502 kWh of over-generation.  As a result, our net 

energy-related costs with an electric vehicle would be about $405 (delivery charges i.e. 

variable Transmission & Distribution cost).   

Our plan is to use the 3, 500 kWh of excess electricity to power a 2018 Nissan Leaf to drive 

21,000 km per year saving us an additional $2,835.  Our estimated savings from the 

do-nothing BAU base case are $4,291 minus $405 = $3,886. 

 

Estimated solar payback:  $20,250 / $3,886/yr =  5 years 
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