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Abstract  
 I conducted a cost-benefit analysis of buying solar panels versus leasing them. This study 

was performed on three residential locations and three commercial locations, which all had 

different square footage and usage. I found that with smaller system sizes for residential 

locations, leasing is not the best option. Otherwise, buying and leasing for larger system sizes is 

based on personal preference. This study demonstrated what the total cost to buy specific 

system sizes would be and what a customer would save based upon the cost of a leasing 

program month to month and annual savings based on a Power Purchase Agreement. This 

study showed the benefits of going solar and what program, lease or buy, could fit you as an 

individual.   
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Cost-Benefit Analysis of Leasing Versus Buying Solar 

Introduction 
 Renewable energy, such as solar, geothermal, and biomass, are becoming increasingly 

more popular options for meeting our electrical needs. Particularly, solar has been a major 

interest because of the possibility of reducing fossil fuel consumption and lowering emissions. 

Using solar energy has become very popular and prevalent in the recent years with usage 

growing “There are now more than 1.9 million solar installations in the U.S. After reaching 1 

million in 2016, 2 million should be hit in early 2019 and 4 million by 2023” (Solar Industry 

Research Data, n.d.). More and more people are choosing solar because prices are coming 

down, systems becoming more efficient, and the benefits becoming more realistic. 

 Solar systems are very versatile and can provide power for anything that needs 

electricity that is in view of the sun. Many people know solar can be expensive, but many 

people do not know the actual pricing and realities of the long-term investment into solar. This 

capstone seeks to answer the question of what are the costs and benefits to solar when buying 

panels/equipment outright for a residential and commercial building versus leasing 

panels/equipment? The comparison will help people understand the different options of using 

a solar system in a commercial or residential fashion. A cost-benefit analysis of the solar system 

would help many people who may or may not be interested in solar in the first place. There are 

numerous factors to consider, such as owning the panels and the increased value they provide 

to the property versus the low-cost option of leasing.  

This capstone will use Arizona as a case study and the location for data collection. The 

site does limit the broad application of the results; however, the basis of performing the cost-



benefit analysis can be applied easily in other locations.  Data will be collected from 

homeowners and solar companies in the state of Arizona. Using local data will be the main 

focus as to why this capstone is being conducted; the goal is to provide people with factual 

information on what kind of solar system is more beneficial to them based on their 

circumstances. Data will be collected by speaking with businesses and researching the cost and 

other factors that might increase or decrease the price of solar. Price points will found for both 

commercial and residential locations and how buying or leasing can be beneficial to certain 

individuals.  

Additionally, data will be collected by speaking to individuals from solar companies 

about the cost of buying and leasing panels to provide insight from their perspective on selling 

and installing the systems. Also, it is key to speak to utility companies in the Tucson area to get 

their perspective on the cost and benefits of solar. This information will all include installation, 

upfront cost, any fees, and anything that the city requires, which would cost money. This study 

will be a complete cost-benefit analysis of buying versus leasing panels for a commercial or 

residential location. Providing this kind of data will help homeowners figure out what is best for 

them based on their situation and financial circumstances.   

Methodology 
                This capstone seeks to answer the question of what are the costs and benefits to solar 

when buying panels/equipment outright for a residential and commercial building versus 

leasing panels/equipment?  This study will focus on Tucson, Arizona, and will focus on a case 

study and cost-benefit analysis. The first step in this capstone project will be researching the 

current prices on solar panels and their price per watt. This research can be done through 



primary sources, by calling local solar companies and getting a quote, or with the use of 

secondary sources and obtaining research from online and scholarly articles. Furthermore, 

obtaining the price per watt when buying panels versus leasing panels is one of the main data 

points this research will focus on. This information can be obtained through the same process 

of calling local solar companies and getting a quote and researching viable data. This method of 

calling local companies and researching online was selected due to it being the most realistic 

and accessible resource in Arizona. 

When finding data on the residential and commercial aspects of this thesis question, 

three different sizes of residential and commercial buildings will be utilized. For residential 

locations the sizes used are 1500 square feet, 2000 square feet, and 3500 square feet, with 

enough square footage of usable space for solar panels. For commercial locations, sizes of 8000 

square feet, 10000 square feet, and 12000 square feet will be used. Along with the square 

footage, the usage per month based on the home size will be another factor in system size. The 

control of the study will be the square footage and usage of the location, consisting of average 

prices in the Arizona area. Finally, some very important data is the energy usage of each of 

these locations. This data will be obtained through contact home and business owners and 

researching to get an average utility usage. Along with this, information about the time it takes 

to break even on a solar system could be obtained by calculating the cost of a solar installation 

versus the average utility cost per month.  



Literature Review  
Solar Energy Engineering: Processes and Systems 

“Photovoltaic (PV) modules are solid-state devices that convert sunlight, the most 

abundant energy source on the planet, directly into electricity without an intervening heat 

engine or rotating equipment. PV equipment has no moving parts and, as a result, requires 

minimal maintenance and has a long life. It generates electricity without producing emissions of 

greenhouse or any other gases and its operation is virtually silent” (Kalogirou, 2014). Kalogirou 

continues, “Photovoltaic devices, or cells, are used to convert solar radiation directly into 

electricity” (Kalogirou, 2014). Kalogirou discusses the many different kinds of solar panels and 

how they are constructed as well as giving insight on the basic science behind the panels 

themselves, which include monocrystalline, polycrystalline, and thin-film panels. 

Monocrystalline panels are the most common amongst homeowners and commercial locations. 

The amount of energy the sun emits is substantial, giving reason to solar energy. “Annually, the 

earth intercepts about 342 W/m2 of energy in the form of solar radiation” (Ngo, 2016). Roughly 

about half of that radiation is absorbed into the atmosphere or reflected into space, which is 

still an incredible amount of energy. With that energy, many individuals can benefit from the 

use of solar energy. 

Additionally, as time goes on, we see the price per watt is dropping. Reasons include 

more companies being developed and creating solar panels. “achieving a mass-production scale 

and lower manufacturing costs” (Kalogirou, 2014). Prices have also been seen to be dropping 

year to year for the past 15 years, encouraging more companies to find ways to cut costs with 

new innovative ways to produce solar panels.  



Solar Industry Research Data: 
 The solar industry has been growing substantially over the last five years. With prices 

going down, more companies are offering solar systems. The industry has been granted many 

incentives for individuals to partake in the solar boom. “Solar energy in the United States is 

booming. Along with our partners at GTM Research and The Solar Foundation, SEIA tracks 

trends and trajectories in the solar industry that demonstrate the diverse and sustained growth 

across the country” (Solar Industry Research Data, n.d.). The Solar Industry Research Data 

analyzes the growth and trends within the solar industry. Much of the growth is among the 

residential and large-scale commercial locations due to people finding it economically viable to 

place solar panels on their home or place of business. The growth of the industry can be 

attributed to many different variables, such as incentive programs, utility pricing, and the 

overall spread of solar across the nation and globe. “As the price of solar continues to fall, new 

state entrants will grab an increasingly larger share of the national market.” (Solar Industry 

Research Data, n.d.). The Solar Industry Research Data discusses the reasoning behind the 

fluctuation in the growth of solar and why it was on the decline at certain times in the past. 

“Module prices fell steadily until 2017 when the Section 201 Solar Tariff case was announced. 

The uncertainty surrounding the decision caused module prices to rise in late 2017, with the 

largest impact on utility-scale systems, for which modules constitute 40 – 50% of total system 

costs” (Solar Industry Research Data, n.d.). Right now, the price of solar is decreasing, slowly 

but surely. “This data shows the average solar power system cost is currently $3.89/watt” 

(Sendy, 2019). Sendy (2019) goes on to talk about the benefits and prices of average solar 

systems. “For a typical 6kw home solar system, this is $18,480 before the solar tax credit and 

$12,936 after claiming the credit back on your taxes” (Sendy, 2019). One great thing about 



Arizona is that we do qualify for the 30% tax credit on the use of solar panels. It should be 

noted that the tax credit is only applicable if you have a tax liability to the federal government. 

For some low-income families, the credit has little to no impact.  

Renewable Energy: Current and Potential Issues 
 Renewable Energy comes with pros and cons, just like any other form of energy 

production. Solar proves to be no exclusion from this phenomenon, as it also has pros and cons. 

Photovoltaic cells need improvement to make them economically competitive before their use 

can become widespread. Test cells have reached efficiencies ranging from 20% to 25%, but the 

durability of photovoltaic cells must be lengthened, and production costs reduced several times 

to make their use economically feasible (Pimentel, Herz, and Glickstein, 2002). Solar energy 

systems seem to have come a long way since their creation, but there can still be more refining 

done. With the durability and price being an issue to some people, that is what could cause 

solar energy systems to be held back. “Using mass-produced photovoltaic cells with about 18% 

efficiency, 1 billion kWh per year of electricity could be produced on approximately 2800 ha of 

land, which is sufficient to supply the electrical energy needs of 100,000 people” (Pimentel, 

Herz, and Glickstein, 2002). The authors show facts about the solar industry and how solar can 

be utilized. These panels are also backed with a life span of the individual panels, as most 

panels can now last up to 30 years. “Solar panels have warranties lasting 25 years and 

sometimes 30 years with premium brands” (Sendy, 2019). This long-life allows for the 

wonderful uses of solar systems to take place for many years. Some individuals think that 

having a life span of solar panels is a huge downfall, but that is something inevitable with any 

technology.  



Buying and Leasing Solar Panels 
 When it comes to solar energy, there are a few options available to customers, whether 

that be buying panels and a solar system outright or leasing panels and paying a monthly rate. 

Buying panels is a high up-front cost that may be out of reach for people; however, financing 

options are often available. “For those who cannot afford the upfront cost of a solar electric 

system, one option is to secure a loan so that you can make monthly payments. In some cases, 

this option can result in payments lower than the current monthly electric bill” (Chiras, 2011). 

Conversely, if financing is not an option or not an ideal option, then leasing panels could 

be a choice. Chiras (2019) goes on to talk about the benefits of leasing solar panels. “The most 

common is an operating lease. In this case, the third party (the lessor) installs the system at its 

expense and is therefore considered the owner of the system” (Chiras, 2011). Many individuals 

do not want to buy panels upfront, especially in large quantities. This primarily applies to 

commercial buildings as many business owners are using solar systems at their place of work. 

“Currently homeowners or businesses that do not want to buy solar systems and pay large 

sums upfront can try to get bank loans or get financing from third-party companies” 

(Manufacturers Suntech, 2011). Those who rent, or if the the tax credit does not apply, may be 

look to leasing as an option.  

When leasing solar panels from a solar company, many times, there is a zero down 

upfront cost, meaning the company will have the panels installed with maintenance for free. 

The companies will charge a monthly fee, which is usually fixed over time. By taking the usage 

from previous years or formulating estimated usage with specific software, companies are able 

to obtain a reliably predicted usage value. An analysis of the home usage from a 12-month 



standpoint allows companies to predict the needed number of panels which the customer will 

have their monthly bill based upon. Most of the time the bill is cheaper than what someone 

would normally pay to the utility companies. Most individuals find this method very useful and 

beneficial to their economic status. “This gives individuals who could not afford the large 

upfront cost of buying panels the opportunity to go solar” (Solar Leasing, 2015). Homeowners 

and business owners see savings in the first month from leasing solar, versus waiting for a 

return on investment from buying. Many individuals want to know the cost-benefit of either 

buying or leasing solar panels for a residential or commercial location; that is why it is 

important to obtain factual evidence to provide them.  

How Leasing Solar Works 

 When it comes to leasing solar, there are many ways to go about it. Many different 

companies use various programs with their own set of rules or contingencies. When looking at 

the different companies and options available, they all have three main types of lease 

programs. The three kinds of lease programs are a Capital Lease, Operating Lease, and a Power 

Purchase Agreement. Aja McClanahan from SuperMoney talks extensively about these three 

leases. “Capital leases are typically for commercial or business use. You make monthly 

payments to a financing institution (often a bank) and eventually have the option to buy the 

solar panels that you’re leasing” (McClanahan, 2018). McClanahan talks about how, in a Capital 

Lease, they take many things into account, such as the company or individual’s credit rating, 

which in turn affects the interest rate. They will also determine if an individual pays income tax, 

which qualifies them to earn the 30% federal tax credit, which goes towards deducting from the 

total cost of the solar system. Aja goes on to talk about an Operating Lease and how this 



program is set up. “An operating lease means the lessor truly owns the solar system while the 

lessee simply makes monthly payments to use the solar panels. The lessor receives the benefits 

of tax credits, depreciation, and other incentives” (McClanahan, 2018). One aspect about the 

Operating Lease is that there is a zero-down payment; this appeals to individuals or entities 

who do not have much tax liability says Aja. “If you cannot tax advantage of the Federal 

Investment Tax Credit due to limited income, then leasing would be ideal. The only thing that 

you’ll have to be mindful of is how much your energy rates could increase with the payment 

escalator clause” (McClanahan, 2018). McClanahan then goes on to talk about the Power 

Purchase Agreement and how it is very similar to an Operating Lease. The main difference is 

that instead of paying for the lease rate for the system and the power it generates, one will just 

be paying for the power it produces. “You’ll be paying per kilowatt-hour in the range of 10 to 13 

cents per hour. With this arrangement, you’ll still have panels installed at your property. You 

will just be agreeing to pay a third party for the energy produced by those panels” 

(McClanahan, 2018).  These three main programs that are used to lease are catered for every 

individual, no matter if the solar will be used for residential or commercial locations.  

Solar Potential in Arizona 

 Arizona alone is a front runner when it comes to solar energy due to its great potential, 

and its standing as one of the country’s leaders in solar power. With Arizona being one of the 

sunniest states in the nation, it is the perfect place to have solar, ranking third in the nation for 

solar power with enough solar power installed to power 570,000 homes (SEIA, 2019). Arizona 

has many solar companies that are available, nearly 450 total (SEIA, 2019). With this copious 

amount of companies comes many different options when it comes to solar. The majority of 



large companies have a buy and lease option for their customers. Many neighborhoods in 

Phoenix and the Tucson area are quickly going to solar. “Arizona is one of the sunniest states 

and has huge potential for its solar market. While the state solar industry has tremendous 

growth opportunity” (SEIA, 2019). Arizona is home to one of the largest solar farms in the 

country. Agua Caliente Solar Photovoltaic Facility is right near Phoenix, Arizona and is capable 

of producing 290 MW of solar (Fehrenbacher, 2014).  

Data and Results 

 Below is the data of the residential homes and commercial locations along with their 

square footage. This table also includes the usage of each sized building in kWh (U.S. Energy 

Information Administration, 2016).  

 Square Footage Residential Square Footage Commercial 

1,500 ft2 2,000 ft2 3,500 ft2 8,000 ft2 10,000 ft2 12,000 ft2 

Usage 
(kWh 
per 

Month) 

 

800 kWh 

 

1,050 kWh 

 

1,400 kWh 

 

8,000 kWh 

 

10,500 kWh 

 

12,000 kWh 

 

 In Arizona, the cost of electricity, the price per kWh is always fluctuating; on average it is 

11.29₡ for residential locations (Electricity Local, n.d.). For commercial locations on average the 

price per kWh is 10.22₡ (Electricity Local, n.d.). Given these numbers, I was able to formulate 

how much it would cost per kWh if these residential and commercial locations were operating 

through a normal utility company.  



 

 

 

 

 

 

Square Footage Residential Square Footage Commercial 

1,500 ft2 2,000 ft2 3,500 ft2 8,000 ft2 10,000 ft2 12,000 ft2 

Usage 
(kWh 
per 

Month) 

 

800 kWh 

 

1,050 kWh 

 

1,400 kWh 

 

8,000 kWh 

 

10,500 kWh 

 

12,000 kWh 

Price for 
kWh 

Monthly  

 

$91 

 

 

$120 

 

$160 

 

$817 

 

$1075 

 

$1,225 

Price for 
kWh 

Annually  

 

$1,092 

 

 

$1,440 

 

 

$1,920 

 

$9,800 

 

$12,900 

 

$14,700 

 

 By looking at the table it can see the monthly cost and annual cost paying per kWh 

through a normal Arizona electric company. These prices are based on constant use of kWh, but 

this does not account for changes between seasons. All of these usages and amounts are based 

on Arizona averages in residential and commercial uses. This provides an idea of what the 

actual cost per kWh was and how that would compare to the price per kWh when leasing or 

buying a solar system  

 When it comes to solar, there are two options, one is to lease the system, and the other 

is to buy. When buying the solar system for a home or commercial building, it is important to 

take into account the upfront payment and the return on investment.  



 

 

Purchase Option Prices: 

 Square Footage Residential Square Footage Commercial 

1,500 ft2 2,000 ft2 3,500 ft2 8,000 ft2 10,000 ft2 12,000 ft2 

Price for kWh 
Annually 

(From Utility 
Company)   

 

$1,092 

 

 

$1,440 

 

 

$1,920 

 

$10,860 

 

$14,400 

 

$16,800 

System Size 
and Cost 

Residential: 
$2.70 Per 

Watt (Solar 
Maps, 2018) 

Commercial: 
$1.83 Per 

Watt (Solar 
Maps, 2018) 

 

4.83 kW 

U.S 
Average 
Cost of 

Panels and 
Install: 

$13,041 

 

6.34 kW 

U.S 
Average 
Cost of 

Panels and 
Install: 

$17,118 

 

8.43kW 

U.S Average 
Cost of 

Panels and 
Install: 

$22,761 

 

43.8kW 

U.S 
Average 
Cost of 

Panels and 
Install: 

$80,154 

 

57.5kW 

U.S Average 
Cost of 

Panels and 
Install: 

$105,225 

 

65.71kW 

U.S Average 
Cost of Panels 

and Install: 

$120,250 

Payback 
period 

11-12 
years* 

11.5-12 
years* 

11.5-12 
years* 

7.3 years* 7.3 years* 7 years* 

*30% tax credit has not been factored in  

When purchasing a solar system, there are always large upfront costs. The other aspect 

of this is that a customer will have to wait 8-12 years for a return on investment. Often, people 

look at the option of buying as an investment due to it adding value to the home. Along with 

this, if people have a taxable income, many solar tax credits aid in the cost of going solar. In 

Arizona specifically, the Residential Arizona Solar Tax Credit will reimburse 25% of the cost of 



the solar panels. Also, the Federal government can rebate up to 30% of the solar panel cost by 

deducting this amount from a person’s federal tax income (Energy sage, n.d.). 

Lease Option Prices: 

 With the lease option comes various options of programs to choose. In this analysis, the 

Power Purchase Agreement (PPA) will be used due to its relevance and frequency of use. The 

PPA allows for the customer to pay for just the power generated and used from the solar 

system with a zero upfront cost. In a PPA, most companies can get the price per kilowatt-hour 

below what the utility companies will charge. The price per kilowatt-hour would be .10₡ due to 

having a PPA, thus creating savings for the customer (McClanahan, 2018). These programs are 

contracted for 20 years and paid by a fixed monthly rate. These contingencies are used to keep 

all variables constant and using a PPA is one of the most common programs.  

 Square Footage Residential Square Footage Commercial 

1,500 ft2 2,000 ft2 3,500 ft2 8,000 ft2 10,000 ft2 12,000 ft2 

Price for kWh 
Annually 

from Utility 
Company 

 

$1,092 

 

 

$1,440 

 

 

$1,920 

 

$10,860 

 

$14,400 

 

$16,800 

System Size  

Annual Usage 

 

 Cost ($.10) 
Annually and 

Monthly 
(From Solar 
Company)  

 

4.83 kW 6.34 kW 8.43kW 43.8kW 57.5kW 65.71kW 

9600 kWh 12,600 kWh 16,800 kWh 96,000 kWh 126,000 kWh 144,000 kWh 

$960 
Annually 

$1,260 
Annually 

$1,680 
Annually 

$9,600 
Annually 

$12,600 
Annually 

$14,400 
Annually 

$80 
Average 
Monthly 
Payment 

 

$105 
Average 
Monthly 
Payment 

$140 
Average 
Monthly 
Payment 

$800 
Average 
Monthly 
Payment 

$1,050 
Average 
Monthly 
Payment 

$1,200 
Average 
Monthly 
Payment 



Discussion 

This research and data were used to seek the answer of what are the costs and benefits 

to solar when buying panels/equipment outright for a residential and commercial building 

versus leasing panels/equipment? Looking at the data, it can be seen that there are many price 

points across the board given the situation. As we predicted before, the price of buying a 

system outright is very high. In terms of the leasing aspect data, there is a zero upfront cost, 

which is completely normal for a Power Purchase Agreement and for the majority of the solar 

companies who have a lease program.   

From the results above, it can be seen that the lowest-priced residential solar system 

when bought outright was $13,041. That cost was for a 4.83 KW system, which would cover 

someone who had an average usage of 800 kWh per month. The moderate price for a system 

size of 6.34 KW was $17,118. This would cover an individual who had usage of around 1,050 

kWh a month. Finally, the highest-priced residential solar system was $22,761 for an 8.43 KW 

system, which would cover a homeowner with the usage of about 1,400 kWh a month. This is 

more of an average price when it comes to residential solar. On the commercial side of solar, 

the smallest system size to cover the usage of about 8000 kWh a month was a 43.8 KW system. 

This would cost a business owner around $80,154 to purchase. For the system size that would 

cover the medium-sized commercial location at 10,500 kWh of usage a month, a 57.5 KW 

system would be sufficient, and that would cost $105,225. The largest-sized commercial 

location tested, with usage of 12,000 kWh a month, a 65.17 KW solar system would cover the 

usage and would cost $120,250. When it comes to buying a solar system, it is all about the 

return on investment before one would start to save money. In the residential-sized systems, all 



of the return on investments would take about 11-12 years. After the 11-12-year return on 

investment it would be all profit into the homeowner’s pocket. The commercial-sized solar 

systems seemed to take a shorter time for a return on investment, at around 7 years. All of 

these return on investment timeframes and prices are formulated without the 30% tax credit 

that would be award to individuals who have a taxable income.  

When looking at the information above, it can be seen that the cost of buying a system 

outright is expensive. There are also benefits to buying a system outright that include being the 

sole owner of the system, so if an owner wants to move, they can take the panels with them. 

Over time they will save more money as price per kilowatt-hour increases. The return on 

investment can be sped up or slowed down based on the owner's habits. The negative side of 

buying outright is the obvious upfront cost of thirteen to thirty thousand dollars, which can be 

hard for people to afford. If a prospective buyer is one of those individuals who can afford the 

large upfront sum, then buying outright can be an advantage to them. Once the system is 

bought outright then the owner can sell their home for a higher price in the future from the 

solar system or wait for the return on investment in the future years. Most return on 

investments when it comes to solar takes about 8-12 years. That seems like a long time, but 

after the 8-12 the owner breaks even on the solar system, and can then begin making a profit 

and putting money back into their pocket. Buying a solar system for a home or commercial 

business gives one the freedom to do what they want when it comes to the panels. The only 

con of buying outright is the long wait time for the return on investment. Ultimately, this kind 

of purchase has to be seen as an investment for years to come.  



Leasing a solar system is a little more complicated, and many factors play a role in how 

the lease works. For this research I used a lease program called a Power Purchase Agreement 

(PPA). This is where the panels will be installed on a home with zero upfront cost, and the 

customer pays for the power produced. In this case, the same usage from the residential and 

commercial locations was examined. By examining the same usage, these values were used to 

formulate the cost of the monthly payment and annual payment of the leased solar panels. 

With a PPA the solar companies can get the price per kilowatt lower than what the normal 

utility companies would charge. In Arizona the average price per kilowatt for residential is 

11.29₡ and commercial is 10.22₡. With the PPA, most local companies can get the price per 

kilowatt down to 10₡. This helps individuals save money from month one, and compound 

savings over time as the price per kilowatt rises every year from the utilities. In the residential 

location where a 4.83 KW system was used, the usage was 9600 KW and had an annual cost of 

$960 with an $80 a month bill. Comparing this to the cost of electricity from a utility company 

that costs $1,092 annually, there are minimal savings. The residential location that used a 6.34 

kW sized system and had a usage of 12,600 kWh would pay $1,260 annually and a $105 average 

monthly payment. Having that compared to the normal utility prices for that amount of usage is 

$1,440. On the largest home system that is 8.43 KW and has usage of 16,800 kWh, it would cost 

$1,680 annually with a $140 average monthly payment for the leased panels. The normal utility 

cost of this large of a home with this usage is $1,920. It can be seen that by choosing a lease 

option there are savings from month one. The large portion of the savings will be when the 30% 

tax credit is placed on the prices as well as the compounded savings year after year as the price 

per kilowatt rises from the utility companies.  



The commercial-sized systems had much larger savings due to the overall size of the 

systems. The smallest system at 43.8kW with a usage amount of 96,000 kWh would cost $9,600 

annually and have an $800 average monthly payment when leasing panels. Compared to the 

normal pricing from a utility company of $10,860 annually. The second-largest system was 

57.5kW with the annual usage of 126,000 kWh and costing $12,600 annually and a $1,050 

average monthly payment. The cost of electricity from a utility company would be $14,400 

annually. The largest commercial location and system size is 65.71 KW, with an annual usage of 

144,000 kWh costing $14,400 annually and a $1,200 average monthly payment. The cost of a 

utility company would be $16,800 annually. All of these savings will be increased when the 30% 

tax credit is in place based on their taxable income. With the lease programs available, one can 

see that with a PPA there are savings from month one and larger savings over time. Once there 

is an implementation of the 30% tax credit and the compounded savings from years to come, 

there will be even more substantial savings.  

One conflicting finding of the research is with the residential leasing programs, as the 

smaller system sizes do not have any savings. When the system size approaches the 8 kW mark, 

then there begins to be a more reasonable amount of savings. The smaller system sizes seem to 

be only beneficial if they are bought outright. The lease option shows there are very minimal 

savings with the small system sizes, which may not be significant enough for some people. Most 

individuals who want to go solar have the main concern of whether it is economically viable and 

are interested due to the green aspect of it. Once the system size is 8 KW and larger, the proof 

is in data of how there are actual savings that are reasonable and could get people to go solar.  



I can back this data up from personal experience. I interned for a company called 

Modern City Solar and dealt with situations when consulting individuals about solar. I would run 

into the issue of the homeowner not having enough usage to make it economically viable. 

When someone did not have enough usage, we could not sell them solar or sign them up for 

our lease program as it would not make any sense for the homeowner, or us as a company.  

There were some limitations when it came to the data and results of the cost-benefit 

analysis. One major limitation was finding individuals within the solar community who were 

comfortable to talk about their pricing and programs offered. It seemed that many solar 

companies are very weary on whom they talk to unless they are speaking to a serious customer. 

The reason being is that all of these solar companies have different programs that they created 

themselves, with different price points and different catches. They want to keep these things 

somewhat a secret or out of the minds of competitors so they will not beat out on pricing. 

Obtaining information on local price points was somewhat difficult and limited the data that 

was accessible. Another limitation was using a specific lease program. In this case I used a 

Power Purchase Agreement (PPA), yet there are two other kinds of lease programs that are 

available, but based on the data found and the commonness of PPA’s in Arizona, that was the 

most relatable one to research. It should be taken into consideration that the other kinds of 

lease programs will produce different price points for the homeowner or commercial location.  

I would recommend for future research there be an exploration of the other lease 

programs. With that, data from solar companies, if attainable should be included in this. I would 

also recommend using larger system sizes for the residential lease programs, possibly starting 



with an 8 KW system and then moving into a 10KW and then 12KW. This further research 

would be more beneficial to what the useful savings would look like.  

Whether there are homeowners or commercial locations buying or leasing solar, there is 

money to be saved. If it is in the short term or the long term both buying and leasing have its 

benefits. By looking at the data there is a solid trend that the larger the system size, the more 

the savings. It is very interesting to see how the prices of these system sizes seem very 

expensive upfront, but after the return on investment individuals can make money year after 

year. It is important to note that with the lease programs, sometimes it does not pencil out in 

terms of economics. An individual who does not have enough usage may not find it 

economically viable to have a solar lease and could end up paying what they were before. It is 

important to know these things because there is much speculation going around that anyone 

can get solar and anyone will benefit from it. That is not entirely true, there is an application for 

solar, and it has its place in society. Individuals who have enough usage month to month and 

will use a system over 8 KW should consider leasing if they cannot afford to buy a system 

outright. Individuals who are on the lower end of the usage, around 700-800 kWh monthly 

should not consider leasing a solar system. The only way those individuals would make savings 

is to buy a system and wait for the return on investment. Homeowners who have enough usage 

that would facilitate an 8KW system or larger would greatly benefit from a lease program. They 

can save from month one and have no money down. In terms of the commercial aspect, leasing 

or buying could benefit these customers regardless. Ultimately, there are savings on both sides 

of the spectrum and it is based on what an individual can afford and what they want to achieve.  



Conclusion 

 This capstone sought to research solar systems for residential and commercials 

buildings in Arizona, by comparing the cost and benefit of buying the panels and equipment or 

leasing the panels and equipment. This capstone also aimed to determine the cost-benefit 

analysis of leasing or buying solar panels and equipment in order to provide others an 

understanding of how solar can be implemented, and the benefits that can come when one 

buys or leases solar.  

 This capstone gathered data by researching solar companies, obtaining quotes and 

pricing on different panels and equipment, as well as researching the average usage of energy 

in 1,500, 2,000, and 3,500 square foot residential buildings, and 8,000, 10,000, and 12,000 

square foot commercial buildings and finding the usage of 800 kWh, 1,050 kWh, 1,400 kWh for 

the monthly averages for residential locations. The commercial locations had an average 

monthly usage of 8,000 kWh, 10,500 kWh, 12,000 kWh. In doing this, I was able to formulate 

the cost of leasing and buying panels for all six residential and commercial locations. The 

empirical findings of this research were broken down into residential and commercial locations; 

within those two categories, they were broken down into three separate solar system sizes 

based on total usage. The residential locations started with a system size of 4.83 kW and 

increased to, 6.34 kW, and 8.43kW. In the buying aspect of these system sizes it would make 

financial sense to purchase any of the system sizes outright and wait for a return on 

investment. The average return in investment when it came to the residential locations and 

buying a system was 11-12 years without the tax credit. That number is very achievable, and 



with a system life span of 25-30 years, large amounts of money can be made in the years to 

come.  

When it came to the lease program, the findings were slightly different. With the 

smaller residential system sizes of 4.83 kW and the 6.34 kW, it showed that there were not 

many savings month to month and annually with a Power Purchase Agreement (PPA) lease 

type. There was a small amount of savings, but possibly not enough for someone to go solar. 

That is somewhat a problem for individuals in the solar industry and homeowners that would 

require a smaller system size. An individual who does not have much usage or has a small 

family that does not use much energy would have trouble using the lease program. The data 

shows that $100-$200 a year may not be enough for someone to go solar. Keep in mind, the 

numbers do not reflect if the individual has taxable income and qualifies for the 30% tax credit.  

 The commercial aspect of buying and leasing shows that with any system size buy or 

lease, the individual would be saving quite tremendously year after year. In the case of 

commercial locations qualifying for the 30% tax credit due to taxable income, the savings will 

be greater. On average, the time it took for a commercial location to gain a return on its 

investment was seven years. After the seven-year mark it was 100% profit into the owner’s 

pocket. On the low end of the lease programs for the commercial locations by the first month 

they were saving around $1,800 without the tax credit. On the high end the largest system was 

saving $2,400 without the tax credit. This shows that the larger the usage and system, the more 

savings month to month.  

The benefits of buying solar outright are a return on investment in 8-12 years, along 

with an increased value of a building that can be sold for more than what it was purchased. 



Additionally, in Arizona, those who have solar can be reimbursed for 25% of the cost of solar 

panels, and the federal government can rebate 30% of the solar panel cost through one’s 

federal taxable income. 

With solar lease programs becoming more popular, there are large amounts of benefits 

to them. Being able to have a zero money down program and not be charged until the end of 

the month like a normal utility bill is quite appealing — most individuals like the savings from 

month one and not having to wait long periods. The only downside is that consumers do not 

own the panels and when it comes to selling a home with leased solar, it can be somewhat 

difficult to find the right people.  

 The cost-benefit analysis of leasing or buying solar panels and equipment should be 

reassessed through data obtained globally in order to determine a concrete cost-benefit 

analysis that can be applied to buildings from any country. Due to a small sample, the data 

found cannot represent the global population due to possible differences in the cost of solar 

panels and equipment from different companies. However, the data could follow Kalogirou’s 

theory that solar panel pricing in lowering due to an increasing mass-production scale, which in 

turn lowers manufacturing costs (Kalogirou, 2014). Along with this, the data contradict the 

findings from Sendy (2019) that found the average solar power system cost is currently 

$3.89/watt. The average cost per watt in Arizona was $2.70 residential and $1.83 commercial.  

 This capstone was focused on data from Arizona, which can limit the understanding of 

the cost-benefit of leasing or buying solar panels and equipment for residential and commercial 

buildings around the globe. In order to diversify the findings, future research can be completed 

by obtaining the costs of buying or leasing solar panels and equipment around the globe and 



determine the benefits based on these different locations. Along with this, further research 

should aim to determine if there are reimbursements from different states or governments 

globally. This data can then be used to provide owners and users of residential and commercial 

buildings more sound answers on the topic of solar panels.  

 The limitations of this study are centered around the fact that this capstone was 

completed using data from Arizona, and therefore it cannot represent a larger population. 

Along with this, it should be noted that the data of the cost of leasing or buying solar panels 

and equipment was obtained through solar companies in Arizona, which could present bias in 

data due to these companies wanting to increase business and revenue and providing lower 

costs of their solar panels.  

 Solar systems are commonly thought to be expensive by the public, yet the actual cost 

and long-term investment are not acknowledged. This capstone aimed to determine the cost-

benefit of buying and leasing solar panels for residential and commercial buildings and found 

that the average cost of buying and leasing solar panels is based on the system size and how 

much usage is present in the location. I found that when it comes to leasing a solar system that 

the smaller the system, the savings are very slim.  

The benefits of buying or leasing solar panels in Arizona include solar tax credits that can 

reimburse 25% of the cost of solar panels, and the federal government can rebate 30% of the 

cost of solar panels by deductions in federal taxable income. Long term, solar panels increase 

the value of a home, or the owner of solar panels can obtain their return on investment in 

around eight to twelve years. This capstone can be used not only to increase the knowledge of 



solar panels but also incentivize owners of residential and commercial buildings to make the 

switch to solar and decrease their carbon footprint.  
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