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Abstract 

 

The Study of Renewable Content in Retail Electricity Portfolios and the 

Effect on Consumers’ Choices 

 

Tianyi Li, M.S.E. 

The University of Texas at Austin, 2017 

 

Supervisor:  Ross Baldick 

 

This report focuses on the renewable plans in retail electricity markets. The integration of 

renewable energy into power grid enable renewables to play an increasingly important role 

in the electricity market. Consumers’ preference toward renewable energy plans and non-

renewable energy plans is discussed by using both homogeneous consumer model and 

heterogeneous consumer model. The result shows that consumers prefer non-renewable 

energy plans than renewable energy plans. By misleading the consumers, retailers can 

increase the revenue from selling two plans with different proportion of renewable energy. 

The default effect during the procession of consumers’ decision making can also increase 

the retailers’ revenue. 
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Chapter 1:  Introduction 

1.1 RENEWABLE RESOURCES AND RENEWABLE ENERGY 

Renewable resources are natural resources continually replenished from biological 

reproduction or naturally recurring processes that are relatively short to the human time 

scale. Energy collected from renewable resources, such as sunlight, wind, tides, waves and 

geothermal heat, is renewable energy(League, n.d.). Human beings have developed various 

technologies and applications to exploit renewable energy resources. Figure 1 shows an 

overview of different kinds of major renewable resources and energy. 

 

Figure 1: An overview of different kinds of renewable resources and energy. 

Reprinted from Renewable energy resources: Current status, future 

prospects and their enabling technology, by Ellabban, O., Abu-Rub, H., & 

Blaabjerg, F., 2014, IPCC, 2011: Summary for Policymakers. In: IPCC 

Special Report on Renewable Energy Sources and Climate Change 

Mitigation. Cambridge University Press. 

Scholars around the world have discussed the advantages of utilizing renewable 

resources (MacKay, 2009; Sawin, Seyboth, & Sverrisson, 2016). The first reason is that 

the capacity from renewable energy may help meet the rapidly growing energy demand. 

The history of human civilization can hardly be separated from the story of how human 

use energy. For those countries whose dependence on imported fossil energy is increasing, 

energy security has become one of the greatest concerns. Developing renewables, which 

are indigenous alternatives, can increase the diversity of energy resources and alleviate the 



 2 

stressing energy security issues. We now live in an electricity-dependent society, where 

most of electricity generated comes from the traditional fossil fuels. The huge potential 

capacity of renewable resource enables it to be the future mainstream sources of electricity. 

It is likely that the renewable energy will take the place of the finite fossil energy in the 

long-term future. Figure 2 describe the huge potential of renewable resources. 

 

Figure 2: The potential of renewable energy resources. Figure 1 An overview of 

different kinds of renewable resources and energy. Reprinted from 

Renewable energy resources: Current status, future prospects and their 

enabling technology, by Ellabban, O., Abu-Rub, H., & Blaabjerg, F., 2014, 

IPCC, 2011: Summary for Policymakers. In: IPCC Special Report on 

Renewable Energy Sources and Climate Change Mitigation. Cambridge 

University Press. 
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Furthermore, renewable energy produces way fewer greenhouse gasses and 

pollutant per unit energy than fossil energy does. The influences of air pollution have 

resulted in contemporary health problems, including increased mortality due to respiratory 

and cardiovascular disease (Bernstein, Alexis, Barnes, & Bernstein, 2004; Brunekreef & 

Holgate, 2002; Kampa & Castanas, 2008), around the world. The results of climate change, 

however, will be borne by future generations over the next hundreds of years. It is also 

hard to predict how the climate change would impact the global social-ecological system. 

The air pollution and climate change problems are caused primarily by the combustion of 

fossil fuel. The problems can only be solved by large-scale changes in the energy sector. 

Switching from traditional fossil energy to renewable energy can help alleviate the 

problems and improve the environmental quality.  

Apart from mitigating the air pollution and climate change, renewable energy can 

provide wider benefits. If implemented properly, renewable energy may contribute to the 

social and economic development of less developed countries by providing affordable 

energy. The introduction of renewables into energy portfolio diversifies the whole market 

and reduce the risk of price fluctuation caused by oil. It also creates incentives for further 

progress of green technologies and promotes public understandings of the energy, 

environmental, and climate change issues. 

1.2 DEVELOPMENT OF RENEWABLE ENERGY 

The world has been paving its way to sustainable development. We have entered a 

new era when renewable resources are being established as primary sources of energy 

around the world. The rapid development of renewable energy and the integration in the 

power sector are driven by the improving cost-effectiveness of renewable technologies, the 
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sufficient financial incentives (investment, tax credits, subsidies, feed-in tariffs, etc.) and 

the positive policy initiatives.  

The cost of renewable technologies has declined significantly, and further cost 

reduction is expected considering the technical advances. According to the recent report 

by the International Renewable Energy Agency (Taylor, Daniel, Ilas, & So, 2015; Taylor, 

Ralon, & Ilas, 2015), the cost of electricity generation from biomass, hydropower, 

geothermal and onshore wind has reached the same level of the cost of fossil fuel-fired 

power generation in 2014. Solar photovoltaic (PV), while still being more expensive than 

the traditional power generation, has made significant progress in cost reduction.  

 

Figure 3: Global weighted average utility-scale solar PV total installed costs, 2009-

2025. Reprinted from Renewable power generation costs in 2014, by Taylor, 

M., Daniel, K., Ilas, A., & So, E. Y., January 2015. Retrieved from 

https://www.irena.org/DocumentDownloads/Publications/IRENA_RE_Pow

er_Costs_2014_report.pdf 

https://www.irena.org/DocumentDownloads/Publications/IRENA_RE_Power_Costs_2014_report.pdf
https://www.irena.org/DocumentDownloads/Publications/IRENA_RE_Power_Costs_2014_report.pdf
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The price of solar module in 2014 has decreased to 25% of that of 2009. And it is 

expected to fall by around 42% by 2025 (Figure 3). The total installment cost of solar PV 

system in utility scale has declined by 29% to 65%, depending on the region. 

Research and development (R&D) played a vital role in the exploitation and 

utilization of the renewable energy. Future trends in technological progress include energy 

storage system, smart grid technologies, photovoltaic technologies and manufacturing 

process and offshore wind energy, etc. (Carrasco & Franquelo, 2006; Edenhofer et al., 

2011; Ellabban, Abu-Rub, & Blaabjerg, 2014; Luo, Wang, Dooner, & Clarke, 2015).  

The past decade has witnessed a remarkable increase in the investment in 

renewables. In 2015, global investment in renewable energy reached approximately $286 

billion, which was twice as much as that of coal and gas generation. The number is also 

more than six times than that of the year 2004. Countries including China and the US made 

a prominent contribution to the increase in the investment. As shown in Figure 3, the 

sources of funds vary from the government, venture capital (VC), private equity (PE) to 

publicly quoted company. The money went into not only renewable energy generation 

projects but also related scientific research, which creates a virtuous cycle and further 

promotes the overall development of renewables. And again in 2015, for the first time, 

more than half of all new electricity generation capacity came from renewable resources. 

Renewables excluding large-scale hydropower took up 53.6% of the newly installed 

capacities. While the renewable energy has stridden into the stage of accelerated expansion, 

it may take a long time to phase out the existing conventional fossil fuel generation 

capacity. The data in the year 2015 shows that the electricity generated from clean 

technologies only accounted for about 10% of the world’s gross electricity production. 

Renewables still have a long way to go to compete with the fossil fuels. (UNEP and 

Bloomberg, 2016). 
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Figure 4: Global new investment in renewable energy by asset class, 2004 – 2015, 

$bn. Reprinted from Global trends in renewable energy investment 2016, by 

UNEP and Bloomberg. Retrieved from hhttp://fs-unep-

centre.org/sites/default/files/publications/globaltrendsinrenewableenergyinv

estment2016lowres_0.pdf 

 *Asset finance volume adjusts for re-invested equity. Total values include 

estimates for undisclosed deals. 

 VC/PE: all money invested by venture capital and private equity funds in 

the equity of specialist companies developing renewable energy technology. 

 Public markets: all money invested in the equity of specialist publicly 

quoted companies developing renewable energy technology and clean 

power generation. 

 Asset finance: all money invested in renewable energy generation projects 

(excluding large hydro), whether from internal company balance sheets, 

from loans, or from equity capital. This excludes refinancing. 
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Along with the technological progress and the capital investment, policy 

instruments provide extensive support at national and international levels to accelerate the 

development of renewables. By the end of 2015, at least 173 countries had set renewable 

energy targets, not including the Intended Nationally Determined Contributions (INDCs) 

for those countries that signed the United Nations Framework Convention on Climate 

change (UNFCCC). About 146 countries had national or provincial supporting policies for 

renewable energy. (Sawin et al., 2016). 

 

Figure 5: Summary map of the Renewable Portfolio Standard (RPS) Policies. 

Reprinted from Database of State Incentives for Renewable & Efficiency, 

2017, Retrieved May 1, 2017, from 

http://www.dsireusa.org/resources/detailed-summary-maps/ 
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In the US, both federal and state government released a variety of policies to 

facilitate the renewable energy. The major federal drivers include Investment Tax Credit 

(ITC), Production Tax Credit (PTC), Clean Power Plan, Modified Accelerated Cost-

Recovery System (MACRS) and loan program of Department of Energy (DOE) (Database 

of State Incentives for Renewables & Efficiency, 2016a, 2016b; The Database of State 

Incentives for Renewables & Efficiency, 2017). In the state level, Renewable Portfolio 

Standards (RPS) and the Net Metering programs are the two widely adopted measures. 

Figure 5 and Figure 6 provide a summary of the two policies in the US. All these policies 

continuously contribute to attracting investment, fostering technical innovation and 

promoting deployment of renewable energy. 

The Net Metering program allows consumers who generate some or all their own 

electricity to use that electricity anytime, instead of when it is generated (Wikipedia, 2017). 

The two policy instruments are being actively discussed in over a dozen state public service 

and utility commissions across the country. Other policy measures by state government 

include Renewable Energy Certificates (RECs), carbon market, state tax credit, property 

tax exemptions, etc. 
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Figure 6: Summary map of the Net Metering program. Reprinted from Database of 

State Incentives for Renewable & Efficiency, 2017, Retrieved May 1, 2017, 

from http://www.dsireusa.org/resources/detailed-summary-maps/ 

The stimulus mentioned above, technological progress, financial incentives and 

policy initiates, have resulted in a surge in renewable energy and start to reshape the energy 

landscape in the US. The integration of renewable energy into power grid enable 

renewables to play an increasingly important role in the electricity market. Key 

stakeholders in the power system, such as power generation company, transmission and 

distribution service provider, and electricity retailer, are making their strategies to adapt to 

the changing situation. Among the above stakeholders, the electricity retail company is the 

only one that directly interacts with the consumers. The retail companies have designed a 

variety of energy products to attract customers. Many of them have incorporated 
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renewables into the mix to engage customers who value sustainability and clean 

development. Some scientific research has analyzed consumers’ willingness to pay for 

renewable energy, and the results indicate that renewables do attract customer to some 

extent even if they need to pay more. However, these studies did not make it clear how 

exactly do consumers value renewable energy in their energy mix and how do retail 

companies react to such consumers’ preference. 

Considering the ambitious renewable energy targets, it is important and necessary 

to understand the public preference of renewables to prepare for further develop the 

renewable energy. From the perspective of retail companies, the understanding of 

customers’ preferences enable them to design better energy products and beat the 

competitors in the market. In this report, we would take Texas as a case, analyze the current 

electricity plans provided by the local retailers and further explore the customers’ 

preferences. 
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Chapter 2:  Background 

2.1 ELECTRICITY MARKET IN TEXAS 

Texas is the largest electricity generator and consumer in the US. In addition to 

that, Texas is an intra-state with little interconnection with other electricity markets in the 

US. The large scale of the local energy capacity, the relatively ‘isolation’ from the other 

markets, and administration of the local authorities have made Texas a special place for 

renewable energy development.  

The local retail market of electricity is highly active. Some studies (Levin, 2015; 

Zarnikau, 2011) even consider the electricity market in Texas to be among the most 

competitive markets in the world. Unlike the traditional vertically integrated market, where 

the generation, transmission, and distribution is controlled by the same utility, all the 

different aspects of electricity services in Texas are provided by separate companies. In 

general, the power generation companies generate electricity and send the power onto the 

power grid, which is managed and operated by the Electric Reliability Council of Texas 

(ERCOT). The power is then purchased by the electricity retail companies through 

advanced contracts or on the wholesale market. After that, the retail companies also need 

to pay for the transmission and distribution service to deliver the power to their customers. 

There are over 190 electricity retail companies in Texas (Levin, 2015). These 

companies offer a myriad of energy products, which are different from each other in 

renewable content, billing method, contract length, etc. The retail market in Texas is highly 

customer-centric. Some retailers even offer personalized plans for customers to build their 

own energy plans based on their preferences and expectations. Furthermore, the retail 

companies are constantly developing and promoting new products and offerings even 

though the options there has been numerous options in the current market. In this vein, 

customers now have the choice to choose between a great range of products. And it is 
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becoming increasing essential for the electricity retailers to understand the customer 

preference and decision-making processes. 

2.2 CONSUMERS’ PREFERENCE FOR RENEWABLE ENERGY 

Considering the current speed of renewable energy development and the ambitious 

goal set by the federal and state government, consumers’ willingness to pay for renewable 

energy in their electricity bills may become a significant factor to be considered in the 

future electricity product design. Several surveys (Koundouri, Kountouris, & Remoundou, 

2009; Poe, Clark, Rondeau, & Schulze, 2002; Wiser, 2007; Yoo & Kwak, 2009), using the 

contingent valuation method, analyzed the customers’ willingness to pay for renewable 

energy. However, these surveys did not target on the residential preference nor the share 

of renewables in the electricity plans or products.  

One of the early research conducted by the National Renewable Energy Laboratory 

(Farhar, 1999) shows that about 52% to 95% of residential customers say that they are 

willing to pay more on their electricity bills for renewable power. According to the survey 

results, about 70% of the respondents are happy to pay at least $5 per month more for 

renewable electricity; 38% of them are willing to pay at least 10 per month more. However, 

the survey is conducted in 1999, which is about 20 years ago. And the results may be less 

applicable to the current situation. It is noteworthy that the survey also suggests that in a 

competitive market, customers may be even more likely to pay for renewables. The Texas 

case, which has a competitive market, may fit with this finding. Results of another early 

survey (Roe, Teisl, Levy, & Russell, 2001) support the previous finding, indicating that the 

US consumers do value environmental benefits resulted from green electricity generation. 

A more recent survey (Mozumder, Vásquez, & Marathe, 2011) conducted in the southwest 

USA shows that consumers are willing to accept a 14% increase in their energy cost for 
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10% share of renewable energy, and a 36% increase for 20% share of renewable energy. 

These surveys suggest that the US consumers do appreciate renewable energy and their 

willingness may be reflected on their electricity bills. The consumers may support the 

further penetration of renewable energy in the power system.  

However, in the previous study, few of them take the retail companies into account 

while how the retailers design their energy portfolio and interact with the customer is of 

great importance in this problem. Texas, while being an active electricity market with great 

potential, is a case that has not been thoroughly probed. In the following sections, we will 

discuss the Texas consumers’ preference for renewable energy in detail. 
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Chapter 3:  Homogeneous Preference Model 

Electricity deregulation in Texas, approved in 2012, enable 85% of Texas power 

consumers to shop for electricity from retailers in a fully competitive market since then. 

The fully competitive market offers consumers with more choices for their electricity 

usage. In this model, the market is regarded as a perfectly competitive market, which means 

that every participant of the electricity market is a price taker. Since no participant has the 

market power to set prices, the market price is determined by both of the supply curves of 

the retailers and the demand curve by the consumers. In this case, the electricity plans 

existing in the market can reflect the consumers’ preference and attitude toward renewable 

energy in their electricity portfolio. 

The model will first regard consumers as a uniform group with same utility function 

and preference. From this assumption, consumers’ general preference for renewable energy 

in their electricity plan is revealed. Then, the model will further discuss the case that 

consumers have different preferences toward renewable energy in their electricity plan. 

The second part will mainly discuss on how retailers should set the prices for different 

electricity plans to maximize their profit. 

3.1 HOMOGENEOUS CONSUMER PREFERENCE 

In this model, consumers are regarded as a uniform group of people with same 

utility function and preference toward renewable energy in their electricity plan. As 

mentioned previously, we regard the retail electricity market as a perfectly competitive 

market. Another assumption is that the prices only reflect consumer’s preference but not 

retailers’ cost relationship. The reason for this assumption is that though the price in a 

perfectly competitive market is determined both from the supply curve of the electricity 

retailers’ side and the demand curve of the consumers’ side, there is no significant 
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relationship between the proportion of the renewable in an electricity plan and the cost the 

retailers pay including government subsidies. From those assumptions, the price difference 

between different portfolios reflects consumers’ preference of those electricity plans. 

There are a huge number of electricity plans available for consumers. Some 

essential options are discussed in the following section. 

 

Figure 7: This picture shows the options for electricity plans and the chosen ones are 

for data resources. 

3.1.1 Type of Rates for Electricity Plans 

The electricity charge rate is the first concern when consumers are choosing their 

electricity plans. Mainly, there are three different type of rate options: fixed rate, variable 

rate, and indexed rate. 
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A fixed-rate plan has a constant rate that is set throughout the whole contract period. 

The price of electricity per kWh (kilo Walt hour) will not change during the contract period 

except for changes in Transmission and Distribution fees, administrative fees which are 

decided by ERCOT (Electric Reliability Council of Texas) or Texas Regional Entity, or 

changes resulting from federal, state or local laws that impose fees beyond the local retail 

electricity providers’ control. This kind of plan is the simplest one, and the rate difference 

between each plan is mainly the fixed-rate since the Transmission and Distribution Utility 

(TDU) charges are relatively low and basically the same for a certain area. In this kind of 

plan, the main differences are the length of the contract, the value of the fixed-rate, and the 

proportion of the renewable energy in the portfolio. Under this kind of rate, consumers 

would mainly focus on the value of fixed-rate and the proportion of renewable content. 

Thus, the fixed-rate plans can provide a good set of data including little-unrelated variables 

and focusing on the relationship between the price per kWh and the proportion of 

renewable content. 

Under a variable rate plan, the rate consumers pay per kWh may vary from month 

to month. This kind of rate normally has no monthly contract. The price per kWh can 

fluctuate based on the wholesale market the retailers face and the discretion of the electric 

company. Not like fixed-rate plans, where consumers have to wait until next service session 

to benefit from a lower price when market prices are falling, consumers under a variable 

rate plan can have a faster reaction to falling in the market price. But the variable plan 

consumers also have an increased risk for rising rates caused by natural disasters, cold 

winters, or adverse market conditions. The variables for changing rate plans are more 

complicate compared with variables in fixed-rate plans. Therefore, variable plans are not 

good data sources for researching into the relationship between price and renewable 

content. 
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Another common type of rate is indexed plan, or market rate plan. The indexed plan 

is similar to the variable plan, the price per kWh is different each month. The difference is 

that the rate in this plan is strictly tied to publicly available index from a pricing formula. 

So, the consumer with an indexed plan has quite the same benefits and risks as that with a 

variable rate plan, which, as a result, rendering indexed plan not a good data source for 

researching into the relationship between price and renewable content. 

3.1.2 Other Options for Electricity Plans 

There are also some other options that may affect consumers’ decisions, such as 

contract length, prepaid options, deposits, restricted to new customers or not, and advanced 

service. Those options are discussed following. 

Most fixed-rate plans are offered with contract length from several months to two 

to three years. Those contracts normally have a penalty if consumers cancel before the 

contract period ends. The contract length restricts consumers’ flexibility of changing to a 

new electricity plan, which will affect consumers’ choices. As the collected data shows, 

most plans offer the contract length of one year, and one-year plans are common choices 

for electricity consumers. Thus, the model will compare electricity plans with a contract 

length of one year. 

 Prepaid plans require consumers to prepay for their electricity in a timely manner. 

With prepaid plans, consumers will not receive a monthly bill. Instead, companies send 

emails or text messages to let their customers know how much electricity they have used 

and how much money is left in their prepaid account. These plans require close monitoring 

and the ability to receive electronic or phone notifications for important communications 

such as balance updates. These plans generally charge a higher rate than non-prepaid plans 

because of the convenience the plans bring to the customers (Texas, n.d.). However, a 
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majority of fixed-rate plans do not come with prepaid service, so electricity plans without 

prepaid option are chosen for data resources in this research. 

As for deposits, Electric companies may require a security deposit for new 

customers. This deposit might be lowered or waived based on the customer’s payment 

history or credit history. Most electric companies require the security deposit to be paid in 

full on the first bill. This security deposit is refundable and will be returned to the customers 

if they are in good standing when ending their service with the electric provider. The 

research wants to focus on the behaviors of long-term market participants other than the 

new customers since the new customers turn to be less familiar with the whole market, 

thus, less rational when making their decision in the market. Thus, plans with no deposit 

requirement, which are for old customers, are focused in this research. 

Some plans have lower-than-average rates but are restricted to new customers. 

Those plans are set for attracting new customers to the certain retail electricity provider. 

After the few several service sessions, the rate will go up. But customers may not want to 

spend extra time to change to a new retail electricity provider, so they stay with the current 

provider. In this case, the retailer benefits from these cheaper plans which are only 

available to new customers by getting more regular customers. As the reason mentioned 

above, this research focuses on plans for old market participants, so plans having no 

restriction to old customers are used for data resources. 

Many plans have an advanced version with all the other options stay the same. 

Those advanced plans are for customers who need a better service. Those plans will provide 

one-to-one consulting, priority service hotline, and on-sight service when the customers 

need help. Since most customers are not interested in paying extra money for such services, 

they stick to the original plans. In this research, plans with no advanced service are used as 

data sources. 
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3.2 DATA RESOURCE AND DATA 

From the above discussion about different options provided in electricity plans, the 

chosen plans should have the following properties: they should be fixed-rate plans with a 

contract length of one year, not prepaid, no deposit requirement, available to old customers, 

and provide no advanced service. Also, those plans should be all available to customers in 

a certain geology area where perfect competition assumption stands.  

The raw data comes from the website “power to choose.” It collects data of 1923 

existing electricity plans. Customers in Metro Houston with zip code 77009 are chosen in 

this research. The electric transmission and distribution services provider CenterPoint 

Energy Houston Electric, LLC provides electricity to customers in the Texas Gulf Coast 

area, including Metro Houston area. Refining the raw data with Transmission and 

Distribution Utility name as CenterPoint Energy Houston Electric, LLC, no prepaid, not 

time-of-use rate, fixed-rate, service term as 12 months, and not restricted to new customers, 

there are 60 electricity plans left. 13 of them have proportions of renewable energy as 

100%, and the rest 47 plans’ proportion of renewable energy varies from 0% to 25%. All 

the high proportion of renewable energy plans have 100% renewable content, while the 

average proportion of renewable content in low proportion plans is 10.1%. The average 

price per kWh at different monthly usages of high proportions of renewable plans and low 

proportions of renewable plans are listed in the following table. 
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Price per kWh at 

monthly usage of 

500 kWh ($/kWh) 

Price per kWh at 

monthly usage of 

1000 kWh ($/kWh) 

Price per kWh at 

monthly usage of 

2000 kWh ($/kWh) 

High renewable 

proportion 
0.112 0.097 0.094 

Low renewable 

proportion 
0.104 0.088 0.096 

Table 1: Average price per kWh at different monthly usage for different kind of plans 

Since those plans are all fixed-rate plans, the charge contains four parts: a constant 

base charge per month, fixed energy charge per kWh, TDU charge per month, and TDU 

charge per kWh. Thus, combine the fees per kWh together and fees per month together, 

the plan charge can be described as: 

𝑝 = 𝑎𝑥 + 𝑏 

where x is the total kWh usage in one month, p is the $ charge at x usage level, a is 

the sum of fixed energy charge per kWh and TDU charge per kWh, and b is the sum of 

base charge per month and TDU charge per month. 

 The p values and x values for high proportions of renewable plans and low 

proportions of renewable plans can be acquired from Table 1. 
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 x = 500 x = 1000 x = 2000 

High renewable 

proportion 
56.23 96.62 188.15 

Low renewable 

proportion 
51.89 88.47 191.57 

Table 2: p values at different x values for different kind of plans 

Apply these values to equation 𝑝 = 𝑎𝑥 + 𝑏, the values of a and b can be acquired 

by doing a linear regression: 

 

 a b R2 

High renewable 

proportion 
0.0885 10.462 0.9991 

Low renewable 

proportion 
0.0945 0.3404 0.9939 

Table 3: a, b, R2 values for different kind of plans 

The result shows that both of the data sets show a good linear relationship. The per 

kWh charge value for high renewable proportion plans is lower than that for low renewable 
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proportion plans, while the fixed charge per month for high renewable proportion plans is 

higher than that for low renewable proportion plans. One possible explanation for the 

higher fixed charge per month is that the fixed cost for a retailer to sell renewable energy 

is higher than that for the retailer to sell non-renewable energy. To supply a higher 

renewable energy plan to the customers, the retailers need to buy credit for a certain amount 

of renewable energy before they can sell it to the customer. Due to the pre-paid credit, the 

retailer wants to increase the base charge in high renewable plans to transfer the risk of 

buying too much credit to the customers who choose the high proportion renewable plans. 

In this case, the retailer decreases their own risk of buying credit for renewable energy by 

charging a higher fixed charge in the portfolio. 

The lower per kWh charge can be explained from both retailer side and consumer 

side. From retailer side, the renewable energy plans have government subsidies, so the 

retailers can earn more from renewable energy plans even when they set a lower per-kWh 

price for the high proportion of renewable energy plans. From the consumer side, most of 

the consumers would prefer normal low proportion of renewable energy plans due to the 

afraid of the instability of renewable energy. The lower per kWh price of the high 

proportion of renewable energy plans reflects that a majority of consumers value non-

renewable energy more than the renewable energy when they are choosing the electricity 

portfolios. 

Another interesting point of the result is that the price gap of per kWh charge 

between high proportions of renewable energy plans and low proportions of renewable 

energy plans is relatively low. The low proportions of renewable energy plans have an 

average proportion of renewable energy as 10.1%, while the proportion of renewable 

energy in high proportions of renewable energy plans is 100%. But the per kWh price gap 

between these two kinds of plans is only 0.006 $/kWh, which is less than 7% of the lower 
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per kWh price. The proportion difference of these two plans is nearly 9 times of the lower 

proportion. Comparing the price gap to the proportion gap of these two plans, there is only 

a slight gap between the per kWh price of high proportions of renewable energy plans and 

that of low proportions of renewable energy plans. One possible reason for the slight per 

kWh price gap is that the slight price gap is a compensation of the huge difference in base 

charge, 10.462$ per month to 0.340$ per month. For customers with monthly usage of 1000 

kWh, the per kWh price gives a -6$ gap (positive stands for a higher price for high 

renewable plans, vice versa) and the base charge difference gives a gap of 10$, the net gap 

between these two kinds of plans is 4$. The retailers transfer most of the difference between 

the two kinds of plans from the charge of per kWh to the fixed base charge. This is the 

reason for a slight price gap of per kWh charge, and the incentive for retailers to design the 

price like that is discussed above, to decrease their own risk of buying credits. Another 

explanation of the slight per kWh price gap between the high proportion of renewable 

energy plans and low proportions of renewable energy plans is that the retailers are 

designing such a price system to mislead the consumers. Most consumers would pay more 

attention to the per kWh rate when they are choosing the electricity plans. A slightly lower 

price is enough for attracting such kind of consumers. However, because of the ignorance 

of the huge difference of base charge between the plans, they actually pay more for their 

usage. The relationship of monthly charge and monthly usage for high and low proportions 

of renewable energy plans is shown in Figure 4. 
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Figure 8: The linear regression result of monthly charge and monthly usage for high 

and low proportion of renewable energy plans 

For customers with monthly usage of less than 1700 kWh, the charge of high 

renewable content plans is higher than the charge of low renewable energy plans. The 

monthly usage for customers living in a relatively small room is normally less than 1700 

kWh. By setting a slightly lower per kWh for high renewable energy, the retailers might 

attract more customers with monthly usage less than 1700 kWh turning to the high 

renewable content plans, resulting in a higher profit for the retailers. 

To validate the result got from 60 data points, 4 specific sets of plans are examined 

in detail. 
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Retail Electric 

Provider 
Name of the Plan 

Proportion of 

Renewable Content 

Energy Charge 

per kWh 

Discount Power 

Fair Value - 12 12.1% 5.3¢ 

Simply Green - 12 100% 5.2¢ 

Infuse Energy 

True Blue - 12 14.9% 5.191¢ 

Lean Green – 12 100% 5.483¢ 

Volt Energy 

Provider 

Signature Fixed 

Price 12 
11.0% 4.7¢ 

Signature 

Renewable 12 
100% 4.9¢ 

Veteran Energy 

Secure 12 4% 5.3095¢ 

Secure Green 12 100% 5.6095¢ 

Table 4: Basic information of 4 specific sets of plans 

These 4 sets of plans are chosen from the 60 data points used above. All of them 

meet the requirements: fixed rate, 12 months’ contract length, not prepaid, have no deposit 

requirement, and not restricted to new customers. Each set of plans contains two electricity 

plans provided by the same Retail Electricity Provider company. They have exactly the 

same properties such as termination fee, payment method, and additional service. The only 

difference between two plans in the same set is the proportion of renewable energy in the 

electricity plan, one of them has a low proportion while the other has 100% renewable 
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energy content. From Table 4, three set of data shows that the high proportion of renewable 

energy plans charge more per kWh while one set of data shows that the low proportion of 

renewable energy plans charge more per kWh. Both of the four sets of data show that the 

per kWh charge gap between high and low proportion renewable content plans is small, 

from 0.1 ¢/kWh to 0.3 ¢/kWh, which is similar to the above result got from 60 plans’ 

average. 

In this uniform consumer model, consumers are regard as a group with same 

preference and utility. Data of electricity plans available in Metro Houston area is 

discussed. Consumers, as a whole, value non-renewable energy more than renewable 

energy. Consumers’ afraid of the instability of renewable energy might be the cause. 

However, the variety of consumers cannot be neglect in the electricity market. That 

is why there are so many different options and plans existing for consumers to choose. So, 

the next chapter will discuss a model that includes the difference between consumers. 
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Chapter 4:  Heterogeneous Preference Model 

In this chapter, a model that considers consumers’ different preference and utility 

towards renewable content in their electricity portfolio is discussed. 

4.1 HETEROGENEOUS CONSUMER PREFERENCE 

This model will start by discussing how rational consumers with different utility 

make decisions when facing two electricity plans with different proportion of renewable 

energy. The two electricity plans: Plan A and Plan B have all the same options except that 

they are different in proportions of renewable energy. Plan A has a low proportion of 

renewable energy k%, while Plan B has 100% proportion of renewable energy. For rational 

consumers, they compare their utility of buying Plan A and buying Plan B. The choice that 

gives the consumers a higher utility result is made at last. The utility from the electricity 

portfolio itself, exclude the environment effect or other effect coming from whether it is 

renewable or not, is u0. For Plan A and Plan B, the utility if consumers buy them is that: 

 

𝑃𝑙𝑎𝑛 𝐴:   𝑈𝐴 = 𝑢0 + 𝑈𝑟(𝑘%) − 𝑈𝑝(𝑟𝐴) 

𝑃𝑙𝑎𝑛 𝐵:   𝑈𝐵 = 𝑢0 + 𝑈𝑟(100%) − 𝑈𝑝(𝑟𝐵) 

𝑈𝑟(𝑘%):   𝑡ℎ𝑒 𝑒𝑓𝑓𝑒𝑐𝑡 𝑜𝑓 𝑘% 𝑟𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑡𝑜 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟𝑠′𝑢𝑡𝑖𝑙𝑖𝑡𝑦  

𝑈𝑟(100%):   𝑡ℎ𝑒 𝑒𝑓𝑓𝑒𝑐𝑡 𝑜𝑓 100% 𝑟𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑡𝑜 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟𝑠′𝑢𝑡𝑖𝑙𝑖𝑡𝑦 

𝑟𝐴:    𝑝𝑒𝑟 𝑘𝑊ℎ 𝑟𝑎𝑡𝑒 𝑓𝑜𝑟 𝑃𝑙𝑎𝑛 𝐴 

𝑟𝐵:    𝑝𝑒𝑟 𝑘𝑊ℎ 𝑟𝑎𝑡𝑒 𝑓𝑜𝑟 𝑃𝑙𝑎𝑛 𝐵 

𝑈𝑝(𝑟𝐴): 𝑡ℎ𝑒 𝑒𝑓𝑓𝑒𝑐𝑡 𝑜𝑓 𝑝𝑟𝑖𝑐𝑒 𝑟𝐴 𝑡𝑜 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟𝑠′𝑢𝑡𝑖𝑙𝑖𝑡𝑦 

𝑈𝑝(𝑟𝐵): 𝑡ℎ𝑒 𝑒𝑓𝑓𝑒𝑐𝑡 𝑜𝑓 𝑝𝑟𝑖𝑐𝑒 𝑟𝐵 𝑡𝑜 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟𝑠′𝑢𝑡𝑖𝑙𝑖𝑡𝑦 
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Ur is consumers’ preference for the renewable energy in their electricity portfolio, given a 

certain percentage of renewable energy in the portfolio, the function gives back how much 

value this amount of renewable energy will add to consumers’ utility function. Up is a 

function that reflects how the prices affect consumers’ utility, given a certain per kWh rate 

of an electricity plan, the function gives back how much value this rate will decrease 

consumer’s utility function. Since the base charge are same for both Plan A and Plan B, 

the effect of base charge and other same options are included in u0. Consumers’ always 

want to pay less, so Up is always a positive value. For proportions of renewable content, 

consumers tend to have different reactions. People who care more about the environment 

have a monotonically increasing Ur, and this term is positive, while people who are afraid 

of the instability of renewable energy might have a monotonically decreasing Ur and this 

term can be negative for this type of consumers. 

When consumers are making decisions, they are comparing the relationship of UA 

and UB: 

𝑈𝐴 − 𝑈𝐵 = (𝑈𝑟(𝑘%) − 𝑈𝑟(100%)) − (𝑈𝑝(𝑟𝐴) − 𝑈𝑝(𝑟𝐵)) 

Assume that the utility of per kWh rate is linear, and is the same to all the 

consumers, which means that: 

 

𝑈𝑝(𝑟𝐴) = 𝑎𝑟𝐴 + 𝑏 

𝑈𝑝(𝑟𝐵) = 𝑎𝑟𝐵 + 𝑏 

So, the utility difference between Plan A and Plan B becomes 

 

𝑈𝐴 − 𝑈𝐵 = (𝑈𝑟(𝑘%) − 𝑈𝑟(100%)) − 𝑎(𝑟𝐴 − 𝑟𝐵) 
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The term (𝑈𝑟(𝑘%) − 𝑈𝑟(100%)) reflects consumers’ utility gap between low 

and high proportions of renewable energy portfolios, and is different to any specific 

consumers. 

The term (𝑟𝐴 − 𝑟𝐵) is the per kWh price gap set by retailers. This gap is higher 

than some of the consumers’ utility gap and also lower than some other consumers’ utility 

gap. Otherwise, all the consumers will make the same choice, and there will not be two 

electricity existing simultaneously in the market. Set price gap as: 

𝑔𝑝 = 𝑟𝐴 − 𝑟𝐵 

Assume that the utility gap term is a uniform distributed random variable among 

different consumers in the retail electricity market with lower bound –b and upper bound 

b. 

𝑔𝑢 = (𝑈𝑟(𝑘%) − 𝑈𝑟(100%))~𝑈(−𝑏, 𝑏) 

So, the utility difference between Plan A and Plan B becomes 

𝑈𝐴 − 𝑈𝐵 = 𝑔𝑢 − 𝑔𝑝  

Thus, for a certain level of price gap 𝑔𝑝 , the probability of 𝑔𝑢 > 𝑔𝑝  and 𝑔𝑢 ≤

𝑔𝑝  are 

𝑃(𝑔𝑢 > 𝑔𝑝) =
𝑏 − 𝑔𝑝

2𝑏
 

𝑃(𝑔𝑢 ≤ 𝑔𝑝) =
𝑏 + 𝑔𝑝

2𝑏
 

which means that, for a large number of consumers, 𝑈𝐴 − 𝑈𝐵 = 𝑔𝑢 − 𝑔𝑝 > 0 is 

applied to 
𝑏−𝑔𝑝

2𝑏
 of them, thus  

𝑏−𝑔𝑝

2𝑏
 of the consumers would choose Plan A. On the other 

side, 𝑈𝐴 − 𝑈𝐵 = 𝑔𝑢 − 𝑔𝑝 ≤ 0 is applied to 
𝑏+𝑔𝑝

2𝑏
 of them, thus  

𝑏+𝑔𝑝

2𝑏
 of the consumers 

would choose Plan B. 
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From the above analysis, assume the average monthly usages of consumers who 

choose Plan A and consumers who choose Plan B are the same, Q kWh. Then the expected 

revenue from energy charge per consumer for retailers selling Plan A and Plan B is 

 

Revenue =
𝑏 − 𝑔𝑝

2𝑏
𝑟𝐴𝑄 +

𝑏 + 𝑔𝑝

2𝑏
𝑟𝐵𝑄 

Notice that 𝑔𝑝 = 𝑟𝐴 − 𝑟𝐵, Revenue can be written as 

 

Revenue =
𝑏 − 𝑟𝐴 + 𝑟𝐵

2𝑏
𝑟𝐴𝑄 +

𝑏 + 𝑟𝐴 − 𝑟𝐵

2𝑏
𝑟𝐵𝑄 =

1

2
(𝑟𝐴 + 𝑟𝐵)𝑄 −

𝑔𝑝
2

2𝑏
𝑄 

To achieve a higher revenue, retailers would set higher prices for both of their plans, 

but also set a low-price gap between the two different plans, Plan A and Plan B.  

This result might also explain the slight per kWh price gap mentioned in the last 

chapter mathematically. The small per kWh price gap may because that retailers want to 

maximize their revenue. 

4.2 PRICING STRATEGY FOR RETAILERS 

For a retailer who is selling two different kinds of electricity portfolios, they can 

make use of this model and get a better understanding of the consumers’ preference. From 

a deeper understanding of consumers’ preference, the retailer can modify their price to 

achieve a higher profit. 

Consider a retailer that is selling Plan A with k% of renewable content and Plan B 

with 100% renewable content. t is the proportion of the customers who choose Plan A and 

1-t is the proportion of the customers who choose Plan B. From the proportion t and 1-t, 

the retailer can get the value of consumers’ utility gap bounds b and –b from the previous 

model. 
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𝑃(𝑔𝑢 > 𝑔𝑝) =
𝑏 − 𝑔𝑝

2𝑏
= 𝑡 

𝑃(𝑔𝑢 ≤ 𝑔𝑝) =
𝑏 + 𝑔𝑝

2𝑏
= 1 − 𝑡 

which gives that: 

𝑏 =
𝑔𝑝

1 − 2𝑡
 

This means that the distribution of consumers’ utility gap is known to the retailers: 

 

𝑔𝑢 = (𝑈𝑟(𝑘%) − 𝑈𝑟(100%))~𝑈(
−𝑔𝑝

1 − 2𝑡
,

𝑔𝑝

1 − 2𝑡
) 

Assume that the costs of retailers to sell electricity for Plan A and Plan B only 

consist of the varied cost which is related to how many kWh is sold monthly (fixed cost is 

neglect). Now the retailer wants to set new per kWh rates for Plan A and Plan B to achieve 

maximum profit. The new per kWh rates for Plan A and Plan B are 𝑟𝐴′ and 𝑟𝐵′. The 

corresponding price gap is 

𝑔𝑝
′ = 𝑟𝐴

′ − 𝑟𝐵
′  

After resetting the new prices, the proportions of consumers choosing Plan A and 

Plan B are 

Plan A:    𝑃(𝑔𝑢 > 𝑔𝑝
′ ) =

𝑏 − 𝑔𝑝
′

2𝑏
 

Plan B:    𝑃(𝑔𝑢 ≤ 𝑔𝑝
′ ) =

𝑏 + 𝑔𝑝
′

2𝑏
 

The varied costs for Plan A and Plan B are 𝑐𝐴 and 𝑐𝐵. The total cost can be written 

as 
𝑏 − 𝑔𝑝

′

2𝑏
𝑐𝐴𝑄 +

𝑏 + 𝑔𝑝
′

2𝑏
𝑐𝐵𝑄 

The profit for new prices is 
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𝑏 − 𝑔𝑝
′

2𝑏
𝑟𝐴

′𝑄 +
𝑏 + 𝑔𝑝

′

2𝑏
𝑟𝐵

′ 𝑄 − (
𝑏 − 𝑔𝑝

′

2𝑏
𝑐𝐴𝑄 +

𝑏 + 𝑔𝑝
′

2𝑏
𝑐𝐵𝑄) 

where 

𝑏 =
𝑔𝑝

1 − 2𝑡
 

To retailers, this is an optimization problem to achieve a higher profit. 

 

max
𝑟𝐴

′ ,𝑟𝐵
′

𝑏 − 𝑔𝑝
′

2𝑏
𝑟𝐴

′𝑄 +
𝑏 + 𝑔𝑝

′

2𝑏
𝑟𝐵

′ 𝑄 − (
𝑏 − 𝑔𝑝

′

2𝑏
𝑐𝐴𝑄 +

𝑏 + 𝑔𝑝
′

2𝑏
𝑐𝐵𝑄) 

   𝑠. 𝑡.                                         𝑏 =
𝑔𝑝

1−2𝑡
 

           𝑔𝑝
′ = 𝑟𝐴

′ − 𝑟𝐵
′  

            
𝑟𝐴

′ +𝑟𝐵
′

2
 = 𝑅 

The last constraint means that the average of the new prices should be a given value 

since that the model is under the assumption of perfect competition market. Retailers do 

not have the market power to change the average price R of the two plans they are selling. 

Another constraint is that at least one of the utility of the plans should be greater 

than zero. Otherwise, the consumers would choose not to buy any of them. But the 

constraint is automatically satisfied since the average price R already restricted that 

retailers cannot set both of the two rates to be very high. Thus, this constraint is not included 

above. 

Therefore, from the information of the former price gap 𝑔𝑝 , the former proportion 

t of customers buying Plan A, and the average price R of Plan A and Plan B, the 

optimization problem can be solved by the retailers to maximize their profit. 
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4.3 THE DEFAULT EFFECT 

Most retailers would provide the low proportion of renewable energy plans as the 

default options to the consumers. This situation influences the proportion of consumers 

who would choose the low proportion of renewable energy plans at last because of the 

default effect. The default effect is that setting an option as default increases the likelihood 

that it is chosen. Many studies show that while the majority of the consumers express 

willingness to pay for more renewable electricity in their energy plan, the willingness is 

rarely reflected in their actual behaviors. In other word, few of the consumers bridge the 

gap between the interest and action. Studies on other fields, such as organ donation and 

retirement saving, have revealed the power of default option (Anderson, 2003; Goldstein, 

Johnson, & Herrmann, 2008; Johnson & Goldstein, 2003). It is observed that people are 

reluctant to make choice. Instead, there is a tendency to accept the default option. A number 

of different explanations have been offered for how default setting causes a change in the 

choice distribution. These include Cognitive Effort, Switching Costs, Loss Aversion, 

Recommendation and Change of Meaning. The consumers in electricity market may not 

be an exception. However, there is currently few research about the influence of defaults 

on the defaults in electricity markets.  

In electricity market, by setting low proportion of renewable energy plans as 

default, the percentage of consumers who choose these plans is increased due to the default 

effect. For the previous model, assume that instead of 

 

𝑃𝑙𝑎𝑛 𝐴:    𝑃(𝑔𝑢 > 𝑔𝑝
′ ) =

𝑏 − 𝑔𝑝

2𝑏
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𝑏−𝑔𝑝

2𝑏
 proportion of customers choosing Plan A, 𝑘 ∙

𝑏−𝑔𝑝

2𝑏
 proportion of customers 

choose Plan A now. k is a constant number that is larger to 1, reflecting the default effect, 

call it default effect coefficient. 

Thus, the proportion of customers choose Plan B is 

 

Plan B:    𝑃(𝑔𝑢 ≤ 𝑔𝑝
′ ) = 1 − 𝑘

𝑏 − 𝑔𝑝

2𝑏
 

Still, assume the average monthly usages of consumers who choose Plan A and 

consumers who choose Plan B are the same, Q kWh. Then the expected revenue from 

energy charge per consumer for retailers selling Plan A and Plan B is 

 

Revenue = 𝑘
𝑏 − 𝑔𝑝

2𝑏
𝑟𝐴𝑄 + (1 − 𝑘

𝑏 − 𝑔𝑝

2𝑏
)𝑟𝐵𝑄 

Notice that 𝑔𝑝 = 𝑟𝐴 − 𝑟𝐵, Revenue can be written as 

 

Revenue = 𝑟𝐵𝑄 +
𝑘(𝑏 − 𝑔𝑝)𝑔𝑝

2𝑏
𝑄 

 

Using the fixed average price condition: 

 
𝑟𝐴 + 𝑟𝐵

2
 = 𝑅 

𝑟𝐵 can be expressed as 

𝑟𝐵 = 𝑅 −
𝑔𝑝

2
 

substitute into revenue, 
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Revenue = (𝑅 −
𝑔𝑝

2
) 𝑄 +

𝑘(𝑏 − 𝑔𝑝)𝑔𝑝

2𝑏
𝑄 = R𝑄 +

𝑘 − 1

2
𝑔𝑝 −

𝑘𝑄

2𝑏
𝑔𝑝

2 

 

To maximize the revenue, price gap is equal to 

 

𝑔𝑝 =
𝑏(𝑘 − 1)

2𝑘𝑄
 

The maximized revenue is: 

 

Revenue =  𝑅𝑄 +
𝑏(𝑘 − 1)2

8𝑘𝑄
 

Compared to the maximized revenue without considering default effect, 

Revenuewithout default =
1

2
(𝑟𝐴 + 𝑟𝐵)𝑄 −

𝑔𝑝
2

2𝑏
𝑄 = 𝑅𝑄 −

𝑔𝑝
2

2𝑏
𝑄 

The revenue with default effect is higher than the revenue without default effect. 

The result shows that retailers’ revenue is positively related to the default effect 

coefficient since k is always larger than 1, which means that retailers can raise their revenue 

by expanding the default effect. This happens in reality. In some of the retailers’ website, 

the default choices are low proportions of renewable plans. Consumers can only get the 

information of all the plans they can choose by setting the option “show only non-

renewable plans” to “show all plans.” By setting the option “show only non-renewable 

plans” as default and make the button not so easy for consumers’ to notice, the retailers 

manage to expand the default effect, and, therefore, manage to increase their revenue. 
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Chapter 5:  Conclusions 

5.1 SUMMARY OF MAIN FINDINGS 

This report mainly focuses on analysis the electricity portfolios in the retail market 

with different proportion of renewable energy content. The history of introducing 

renewable energy into electricity market and its influence is introduced. The many different 

options consumers are facing when they are selecting electricity plans is discussed in detail. 

A model based on the assumption of homogeneous preference for consumers is built and 

examined with real-world data. The result is shown and discussed. The per kWh charge 

value for high renewable proportion plans is lower than that for low renewable proportion 

plans, while the fixed charge per month for high renewable proportion plans is higher than 

that for low renewable proportion plans. Possible explanation is that the retailers try to 

transfer the risk of keeping renewable credit to consumers and the consumers are afraid of 

the instability of renewable energy. The slight variable charge difference is found and 

discussed. The reason for the slight price gap may be the attempting of retailers trying to 

mislead the consumers who care more about the per kWh price. Then, 4 sets of electricity 

plans are examined in detail. The result from the 4 specific electricity plans matches the 

result from 60 data points in general. 

Later, the heterogeneous preference of consumers in the electricity market is 

discussed. A modified model is built based on the assumption of uniform distributed 

preference gap among consumers. The discussion of the model shows that the slight 

variable price gap may due to the attempt of retailers to maximize their revenue of selling 

two different electricity plans. Based on this model, retailers can utilize their current selling 

data to have a better understanding of consumers’ preference and thus increase the retailers’ 

profit. 
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Last, the default effect in the electricity market is discussed. The influence of 

default effect to the consumers’ choices between two electricity plans with different 

proportions of renewable content is analyzed using the heterogeneous consumers model. 

Retailers can increase their revenue by expanding the default effect. 

5.2 SUGGESTION AND FUTURE WORK 

For retailers, a better understanding of consumers’ preference toward different 

amounts of renewable content in their electricity plans is an essential point in raising the 

revenue and profit of retailers. The preference of consumers not only can be acquired by 

questionnaire or survey but also can be got from the retailers’ own sales records. By 

building a proper market model, the data of sales records can reveal the consumers’ 

preference. Then, retailers can set more reasonable prices for different portfolios to 

increase the revenue and profit. 

For consumers, the first thing is to understand how the electricity plans with high 

proportions of renewable energy works. When consumers purchase electricity plans with 

high proportions of renewable energy, they notify the electric company that they want a 

certain percentage of their power to come from renewable resources. Then that percentage 

of renewable power is produced and placed onto the power grid. The actual electricity that 

is delivered to the consumers’ home represents the mix of all generators connected to the 

grid. Consumers should understand that, by choosing renewable power plans, they help 

increase the amount of renewable energy produced statewide but not getting renewable 

energy only to themselves. Understanding how the renewable energy plans work can help 

the consumers to make better choices and attract some consumers that are afraid of the 

instability of renewable energy to the high proportion renewable content plans. Also, since 

retailers try to confuse consumers with the combination of low energy charge and high 
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base charge and make use of default effect to increase their revenue, consumers should be 

more careful about those tricks. The knowledge of the tricks played by retailers can help 

consumers to make more rational choices. 

Though the model discovers and explains some problems in the retail electricity 

market, it is based on many assumptions that are not so true in reality. First, retailers 

intentional misleading causes lot of irrational choices in reality, which is against the 

rational consumer assumption. The default effect is discussed in the report, but further and 

quantitative research of how default effect may change consumers’ decision need to be 

done. Also, the assumption of the uniformly distributed form of consumers’ utility gap 

need to be verified and may need to be replaced by a distribution, such as normal 

distribution, that is closer to the real situation. 
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