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Abstract

:

Due to the constant evolution of the electricity markets around the world, new possibilities for contracting electricity are emerging. In Brazil, there are two models available to the consumer: the regulated contracting environment and the free contracting environment. Because of these possibilities for contracting electricity, it is important that consumers know how to migrate from the regulated to the free environment when it is an advantage. This study was conducted following the premises of three techniques: systematic literature review, gray literature review, and expert panel. The following question was asked: What are the determining factors to be considered by the consumer at the moment decision to migrate from the regulated electricity market to the free market? In total, 7 factors were identified and discussed in the literature review. The experts who participated in the study pointed out 3 influential scenarios in this decision making to migrate. The main contribution of this study is to provide the consumer with subsidies for decision making, given the determining factors to be taken into account when deciding on migration or not. In addition, the study contributed to the sector through a comprehensive discussion about the scenarios faced by consumers and how they can influence decision making.
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1. Introduction


Energy consumption in the world continues to grow considerably [1,2], and electricity represents the highest rate of this growth [3]. Justified by the growth of the world population, development of urbanization, industrialization, and technologies [4]. Data from the U.S. Energy Information Administration estimates that by 2050 worldwide there will be an increase of approximately 49% in energy use, with Asia being the more expressive growth [5]. The authors [6] point out that China is responsible for ¼ of the world’s electricity consumption.



Given this scenario, it is evident that there will be an increase in the industrial consumption of electricity for the production of goods and services, leading organizations to seek better conditions for contracting electricity. The pursuit of cost savings is quite representative of the industrial sectors since electricity is considered one of the most expensive products needed for production [7]. Many consumers end up managing their demands to reduce loads during peak hours—as the prices in these periods are relatively high, they achieve savings in their energy tariffs [8].



In search of this development, the world electricity market is modernizing and projects are being directed to better meet technological, economic, and political changes [9]. The electricity market is in the process of reconstruction [10], transforming the modern electrical industry into a restructured environment [11]. In many countries, electric power system transitions have already occurred or are underway [12], moving from a government-controlled structure to a market-oriented context [13]. In this new environment, retailers buy energy from wholesale markets and resell it to final consumers through retail contracts [14]. This deregulation of the retail electricity market is an important trend in the energy sector worldwide. As the number of retail participants increases, competition in this market becomes more intense, directly influencing not only the prices charged for energy, but also the quality of services provided [15], improving the performance and efficiency of energy companies [11].



The total or partial opening of the electricity market introduces challenges to governments, energy producers, traders, retailers, and industries and society. Consumers must know how to identify the time to consider the migration from a regulated electricity market to a deregulated electricity market as an advantage. Sometimes, the necessity for adapting to the deregulated market and the lack of information can generate losses for consumers. In addition, it is not compensating for the effort and the relatively expensive initial investment. It is essential to know the functioning of these markets, aiming at choosing the best option for hiring [16].



In this sense, the present purpose article uses a combination of techniques, systematic literature review, gray literature review, and expert panel, to identify the determining factors in the process of migration from the regulated electricity market to the deregulated electricity market. Additionally, the scenarios that may influence the calculations which may generate risks and uncertainties affecting consumers’ decision making were investigated. The research is contextualized in the Brazilian scenario, a country that has not yet consolidated itself in this migratory environment. In the national context, consumers demonstrate insecurity in this migration process. The study introduces, at times, regulations specific to Brazil, but they are adapted to other countries and relevant to the international context when addressing the migration of the consumer contract environment. So, through knowledge, study, and analysis of factors and scenarios, consumers have more information supporting this decision making. We know that through this research and the analysis of the factors and scenarios, it is possible to diagnose the aptitude to carry out a transition from one contracting environment to another, with a better business decision in the short, medium, and long term.




2. Energy Markets


Many countries have chosen to liberalize and decentralize all or part of their electricity markets. This decision allows consumers to compare offers and choose their suppliers according to their needs, services, and tariffs [17]. With this decentralization, energy generators compete in the market to cater to the expected demand of customers [18], this competition results in the attraction of innovative and more efficient participants [19]. Since deregulation in the mid-1990s in Europe, the number of electricity providers has increased substantially [20]. A deregulated market is capable of promoting energy production with lower prices and increasing the quality and quantity of services to be enjoyed by consumers [21]. The competition introduced will also result in greater network efficiency, with investments in transmission and distribution systems, in addition to more efficient plants [22].



The purchase of energy in deregulated markets relies on wholesale and retail environments. Electricity retailers are intermediaries between producers and consumers of electricity [14,23]. They are entities that buy energy in the wholesale electricity market and resell it to customers through retail contracts at a fixed price over some time, ranging from months to years [11,14]. For the closing of these contracts, retailers analyze the needs of consumers to estimate the load demand needed by each customer; this process guides the purchase of electricity, guaranteeing profits to retailers [23]. For there to be a competitive and efficient retail market, customers must seek and select the best contracts to their needs [24]; greater negotiation as well as supplier switching behavior would stimulate competitiveness and encourage a reduction in prices paid for electricity. The change of suppliers, allows the free choice of the energy mix to be contracted, ranging from totally ecological plans to common standards with a renewable energy ratio of 20% to 35% [20].



In the European market, since 1996, electricity systems have undergone significant changes [25]; the main objective of the reforms is the creation of a competitive and free choice domestic market for consumers, in addition to stimulating energy generation renewable sources and ensuring the security of supply [21]. Many countries opted for the liberalization of all or part of their markets, encouraging innovation, service flexibility, and prices offered to customers [17]. In New Zealand, electricity consumers are encouraged by the government to switch suppliers, always looking for the lowest prices on the market [26]. In Japan, after a reform plan, the implementation of competition in large-scale retail took place after the year 2016 [23]. In the United States, restructuring began in the 1990s, intending to improve service efficiency through competition [27]. In the state of California, at the beginning of deregulation when customers had the option to choose between their service provider or to remain with the concessionaire, very few chose to migrate to new suppliers [22]. In the United Kingdom, although liberalized more than ten years ago, small suppliers still face barriers to entering the so-called electricity retail market [28]. Italy started liberalizing the electricity market in 1999; under temporary regulation, the country’s domestic consumers have two options, the choice of a supplier on the open market or a national electricity contract, which is regulated by the government, and the energy supplied by a distributor that acts as a local monopolist [29]. In China, there is a regulated market, where prices charged for electricity are regulated by the government [6], and the retail market, which is in the initial phase of liberalization [15].



In Brazil, the new model for the electricity sector was defined through Decree N°. 5163, of 30 July 2004, and its premises were to guarantee the security of supply, the attraction of investments, financing, and low tariffs [30]. With that, the regulation for the commercialization of electric energy in the country, with two environments for the energy trade being established, the Regulated Contracting Environment (ACR) and the Free Contracting Environment (ACL). In the ACR environment, generation, distribution, and trading agents participate; energy purchase contracts are only made through auctions promoted by the Electric Energy Trading Chamber (CCEE) and regulated by the National Electric Energy Agency (ANEEL), where prices are fixed providing stability and guarantee of energy supply to consumers. In the ACL, generators, distributors, traders, and free and special consumers participate; the purchase and sale of electricity take place through freely negotiated bilateral contracts, following specific rules and procedures [31]. Table 1 shows data on electricity consumption and participation by the contracting environment in June 2019 and after one year, in June 2020.



The ACL environment has two types of consumers: free and special. The free consumer buys electricity for consumer units with a load equal to or greater than 2000 kW, being served at any voltage, in addition to buying energy from any authorized concessionaire or permit holder of the National Interconnected System (SIN). The SIN is home to 96.6% of the country’s total electricity production capacity, comprising plants, transmission lines, and distribution assets [33]. To serve the consumers with the lowest demand, there is a modality of special consumers, who can only buy energy from renewable sources and have contracted demand equal to or greater than 500 kW [34].



The specification of special consumers occurs to stimulate the generation and purchase of electricity from renewable sources. This occurs because of the sharp global growth in demand for electricity together with environmental concerns [35]. Increasing the share of energy generation from renewable sources is one of the main objectives of energy planning policies in many countries [36]. Such sources positively affect the energy markets, replacing expensive and polluting technologies [28]; besides, they promote a decline in the prices paid for electricity, enabling lower costs to consumers [9,28,37].



The free market is already consolidated in the sale of Brazilian electric energy. In this market, the greater the supply of energy, the greater competition among participants, generating a tendency to reduce prices, making it more attractive to consumers. The benefits that this market offers instigates the migration to the ACL, but it is important that the consumer, before making the migration decision, is aware of both the conditions and the strategies of operation of this market. Because the ACL also offers risks and uncertainties to consumers, Table 2 shows a comparison between the two electric energy contracting environments available in Brazil.



The Brazilian government opted for the creation of the free market to expand energy offers, stimulate the reduction of prices to be paid, and consequently increase the competitiveness of industry and commerce [38]. When opting for the migration from the regulated to the free environment, companies seek mainly to predict the bill and reduce electricity costs [39], reaching up to 34% [40]. Until December 2019, this market had 919 free consumers and 5951 special consumers, totaling 20,190 MW, which represents approximately 30% of all energy that is consumed in the country [40].




3. Materials and Methods


Methodologically, this research was organized in three stages, presented in Figure 1. The study was based on the qualitative exploratory approach, through a systematic literature review (SLR): covering factors mentioned as relevant by the academy; gray literature review: investigating all literature published by non-traditional publishers, such as the government or non-profit organizations involved in the process of migrating consumers from a regulated environment to a free market, when purchasing electricity; and experts panel: interviews with professionals in the electricity sector, in person, according to the interviewee’s availability.



This research, under the guidance of these three techniques, aims to help researchers and consumers obtain a knowledge source from which they can consider before deciding to migrate from one market to another, which sometimes may not present itself as an advantageous process. Considering the objective of this research, research questions (RQ) were developed to synthesize the application of the techniques, so that they remain in the same proposed objective. Thus, the specific objective of the three applied steps remained to answer: What are the determining factors to be considered by the consumer when deciding to migrate from the regulated electricity market to the unregulated one?



Step 1: The systematic literature review aims to identify one comprehensive selection of scientific journals that comprise the studied theme [41], using organized, transparent, and replicable producers at each step in the process [42]. The scope of this research is to detail the steps that influence the migration of the consumer currently owned by the ACR to the ACL. The value of driving an SLR comes from using it as a method that assists in the analysis of the existing completed and registered material produced by researchers, academics, and professionals [43]. In addition, the reviews are capable of balancing with rigor, relevance, and transparency the studies that are considered significant [44], enabling their use by professionals to make better-informed decisions, while contributing to the academic field [45]. An SLR is conventionally developed with the following characteristics: explicit study protocol, addressing pre-specified and highly focused research questions; study search methods; evaluation of studies to determine scientific quality; and explicit methods for combining the findings [44].



It was determined that the search protocol was part of the planning stage and consisted of outlining the fundamental steps for the realization of the SLR, explained in this section. For the selection phase, two scientific databases were chosen to search for academic publications: Scopus and Web of Science. Therefore, the combinations of the keywords (“renewable energy” OR “sustainable energy” OR “clean energy”) AND (“free market” OR “free energy market” OR “free electricity market” OR “free consumer” OR “wholesale electricity market” OR “retail electricity market”) were searched without period limitations. The databases search resulted in a total of 235 articles. This phase was carried out until January 2020. Next, we used the Mendeley reference manager to assist in the review process, remaining after the removal of duplicate 161 studies. Then, the articles were systematically reviewed, first analyzing the title, abstract, and keywords. This process resulted in 60 articles because the rest were not congruent with the study’s theme. Afterward, the resulting articles were analyzed in their entirety, extracting only 14 studies that brought the authors some determining factor in the migration process from one market to another, from which 7 factors were extracted, which are shown in Table 3. The sequence of this study was carried out through a systematic methodology followed by a gray review and expert panel, to capture materials and information from different perspectives.



Step 2: Gray literature, or literature published by non-traditional publishers, such as the government or non-profit organizations, can be particularly valuable for current awareness due to its nature [60]. This literature differs from the SLR in that they are materials produced by professionals who are not included in academic forums [61]. Common types of gray literature publications include reports (annual, research, technical, project, etc.), working papers, and government documents [62]. These publications do not go through peer review; emerging research can often be identified and communicated more quickly than if they had gone through the traditional publication process. In addition, the publication bias is usually reduced, since research in which an intervention shows to have a positive effect is usually valued above the negative results, distorting the results of the traditionally reported literature. The gray literature process is used to obtain research to support policies or practices [60]. On the other hand, such research can become risky, as often in gray literature, there is little factual scientific representation of data or analysis [63], researchers should be aware of, and investigate the veracity, and reliability of the information collected.



Because of the Brazilian energy market context, which has its characteristics, laws, and regulations, it is valid to identify factors fundamental to the consumer’s migration from the regulated to the free market present in documents of government agencies, associations, and entities involved in the market power. A total of 6 factors were found that complement those found in the literature, assisting companies more objectively in deciding to migrate. In Table 3, it is possible to see the factors found as well as the related studies.



Following our screening, the entire evidence agency from the academic and gray literature was reviewed to identify findings of the factors that affect consumer decision making to migrate from one energy contracting environment to another. Then, to obtain a more complete and practical study, turned to reality, a panel with experts was structured. At this stage, the technical opinions of experts on the subject are extremely important.



Step 3: Expert panels are used when contributions and expert opinions are needed for an assessment [64]. Generally, a variety of experts are employed based on various fields of expertise to debate and discuss various courses of action and make recommendations. A variety of research questions can be addressed using expert panels to synthesize existing knowledge and issue recommendations [65]. The expert panel review process involves the following steps: (a) identifying the panel’s experts, (b) setting the date of the panel’s meeting and preparing supporting materials, (c) conducting the panel of experts, and (d) disseminate the results [66].



The development of this panel sought to involve experts in the Brazilian electricity sector, therefore considered by acting together companies with great influence in this market. These companies have been selected during the readings performed in steps 1 and 2 of this study. As a criterion for selection of experts, the choice of names with consolidated experience in the regulated electricity market and in a deregulated market was valued, occupying positions with influence, and expertise on the subject. The selected companies were public and private agencies related to the Brazilian government, and private companies, such as the local energy distributor.



The presentation of this panel sought to combine implementation strategies with evidence-based practices, and in real-world service environments. One panel member included a specialist representing the Ministry of Mines and Energy (MME), the agency responsible for formulating and ensuring the implementation of public policies for the sustainable management of energy and mineral resources, contributing to the country’s socio-economic development. In addition, two specialists represented the Paulista Power and Light Company (CPFL) distributors, which aim to guarantee the supply of electricity to different classes of consumers: residential, industrial, commercial, rural, public sector, and others. Distribution companies have customers as consumers and, at the same time, are customers of the companies that generate and transmit energy.



The panel started with the factors derived from the systematic literature review and gray. The specialists were interviewed following a protocol, maintaining the objectivity of the research question. Each specialist analyzed the 13 factors, extracted in Steps 1 and 2, as well as their descriptions, and reported their opinion regarding their permanence for the study. Additionally, experts were invited to cite indispensable factors to be present in this decision to migrate consumers from the regulated to the unregulated environment, when they felt the need. As a result of this stage, the 13 factors presented were maintained and 5 new determining factors were added, shown in Table 4, with the final list being validated by the experts’ panel.



Given the constant changes from which the electricity market has been suffering all over the world, such as new opportunities, products, sources of generation, deregulation, and environmental challenges, at the end of the interviews, with the factors already validated, the specialists were questioned about scenarios that they considered to have an influence on the factors presented, which can generate uncertainties that impact consumer decision making. The question was as follows: Give your opinion on possible scenarios that may influence consumer’s decision making regarding the migration from ACR to ACL. This risk analysis was considered by the present study due to the dynamism attributed to the energy market, whether in a regulated or free environment. There was a total return of 3 scenarios pointed out.




4. Results and Discussions


The determining factors in the migration of consumers from one energy contracting environment to another must be able to point out the consumer’s performance concerning the migration process, therefore ensuring that the decision to leave the regulated market is made after analyzing this performance. In total, 18 determining factors were identified and classified into four points of fundamental views (PFV), they are (1) internal environment: consists of internal elements in an organization; (2) financial: deals with the financial movement of an organization; (3) external environment: it is the context where the organization exists, but with elements that operate outside its limits; and finally; (4) regulation: encompass the legal procedures to be adopted by consumers.



In Section 4.1, the factors obtained from RSL and gray literature are presented. Section 4.2 contains the factors collected through the expert panel of the Brazilian energy market, aiming at extracting information from people inserted in the work routine of commercialization and regulation of electricity. Finally, Section 4.3 presents the scenarios considered by the specialists for being able to influence the contracting of energy in a regulated and free environment.



4.1. Factors Determining the Migration of Consumers from the Regulated to the Deregulated Electricity Market


The 13 factors identified, extracted from the systematic literature review and gray literature, aim to objectively assist consumers in the regulated energy market in deciding to migrate to the free environment. In Table 3, it is possible to visualize these factors allocated in their respective PFV, the research technique used for collection, and the study from which it was extracted.



In Brazil, the regulated energy market has peak, intermediate, and off-peak hours. According to [53], peak hours are a daily period of 3 consecutive hours, except Saturdays, Sundays, and national holidays. The intermediate is from 1 h to 1 h 30 min before and after peak hours. In contrast, off-peak hours are the daily period with hours complementary to the others. Considering this factor, many companies in this contracting environment that have a high energy demand during peak hours, carry out the so-called energy exchange, managing their production so that the load used is the lowest possible during these times. With this, it is possible to obtain savings in energy bills, since at peak times the prices paid for consumption are higher [35,46,47,48]. Many consumers, however, although they perform this management, are unable to obtain significant gains, being viable and advantageous the migration to free contract environments, where the purchase of energy is made through contracts and the price paid for the amount does not vary, being possible the constant use of energy at peak times [8,46,49].



Another factor to be taken into account is the consumer’s adaptation to the Billing Measurement System (SMF); they must be regular with the system to start the purchase of energy in the free environment [39]. To be able to measure the energy flow used by consumers, it is necessary to install meters and potential and current transformers, which are the equipment that makes up the SMF [50]. After collecting the energy data, CCEE makes a comparison of the amounts recorded in the purchase and sale contracts with the generation and consumption values registered in the SMF, the difference between the verified energy and the contracted energy is accounted for and traded on the short term market (MCP).



With the increasing insertion of renewable sources for the generation of electric energy in the unregulated contracting environment, consumers choose to purchase energy from these sources not only by reducing costs in tariffs but also by the associated environmental appeal. The customer vision factor addresses the company’s expectation concerning the opinion of its customers concerning the purchase of energy from renewable sources in the free market, enabling the disclosure of the business or an increase in sales [51]. In Brazil, 91% of customers value the company’s reputation behind the brand when purchasing a product or service, globally, this number drops to 87% [67].



To migrate from ACR to ACL, an initial investment must be made. Large and small agents mention the high costs of having an adequate infrastructure for the deregulated energy market [52] such as the cost of installing efficient equipment to adapt to SMF [48]. In the study [16], the authors report on these initial investments, discussing the expenses with the energy to be contracted, the adequacy of the infrastructure, adherence to CCEE, and expenses with traders.



Since they are bilateral contracts freely negotiated between supplier and consumer, in the free environment, there is contractual and financial customization, with options for negotiating the payment methods for the amount of energy contracted. This payment flexibility brings benefits to consumers since payments can be made based on scheduled terms and available resources, which often vary according to the month, or the year [51]. Additionally, greater negotiation can result in lower prices to be paid for energy.



Both in the free and regulated environment, the contracts are for the amount of energy, if the producer does not comply with what is established, he will have to buy the energy difference in the MCP [54]. On the other hand, if the producer has a surplus of energy, he can sell it in the same market [68]. The settlement price for differences (PLD) is determined weekly and has a maximum and minimum price established to protect consumers, avoiding that in periods of peak load or power shortage prices are extremely high [9,49]. The variation in electricity prices over a year in long-term contracts and PLD was 0.3% and 8%, respectively [69].



Energy tariffs are the way of ensuring that those responsible for the generation, transmission, distribution, and commercialization of energy in the country are adequately remunerated, covering operating costs and passing on quality service to the consumer in a regulated environment [53]. In Brazil, the tariff variation occurs according to the region and the service provider. Among concessionaires and permit holders, which are responsible for supplying energy to a given local, the average residential tariff is 0.557 R$/kWh. The use of energy sources with low marginal production costs makes the prices paid for energy lower in the market [9,13]. On the other hand, the lack of security of supply due to risks of scarcity, by dependence on climatic conditions, causes volatility in the final prices of energy [70].



The risk factor with contracts is associated with the commitments that consumers must assume when signing an energy purchase contract, which can be long or short term [19]. In them, in addition to the duration, the volume to be delivered, the prices to be paid, and deadlines for the supply of all energy are freely negotiated [46,54,55,57]. Consumers must be able to predict how much energy they will consume, avoiding their exposure to the MCP, only well-planned contracts protect the customer from possible risks [39]. The authors [56] point out that the duration of contracts can reach 20 years.



In the so-called MCP, there is a wide variation in the prices to be paid for electricity. While the use of energy sources with low marginal production costs decreases the prices paid for energy in the market [9,13], its lack of security of supply due to dependence on climatic conditions causes high volatility in final prices [70]. That is, when the system lacks operational reserve, the consumer tends to pay high prices for energy in the MCP [46,49,56,57,58]. The authors [54] point out that, while in the regulated environment the price paid for energy remains, in the free environment it varies according to the market.



The credibility factor in the supplier and trader deals with how much consumers know or trust companies to deliver the contracted services [19,46]. Often these consumers have limited information, blindly opting for a retail company, these poorly qualified may not comply with contracts, supply low-quality energy [15], perform fraudulent charges, and provide terrible support to their client [24]. In the Brazilian market, traders are companies that buy energy from suppliers to resell consumers [39]. The suppliers are those who produce energy and compete in the market to meet the expected demands [18], the sale is made to traders or large consumers [70].



The migration procedures factor addresses the complexity that consumers encounter in the process of complying with the rules and deadlines for trading energy in a deregulated market [52]. In many cases, consumers do not have sufficient knowledge about the rules to migrate from a regulated to a free market, or, even poorly informed, do not meet the necessary deadlines properly. This bad administration can lead the consumer to run out of electricity, having to buy from local distributors or at MCP at a high price. The authors [15] stress the need for a perfect information disclosure system to improve market efficiency, making it more competitive and fair, making it easier for participants to understand the information released.



To start the migration from a regulated to a free environment, the consumer must analyze his current contract with the energy distribution concessionaire or permit holder, initiating the termination of his contract. In Brazil, these contracts usually have a term of 12 months and must be terminated at least 6 months in advance. For this termination, consumers must send a letter of denunciation to the distributor, accusing the termination of the contract, if there is a need to anticipate this process, there may be fines to be paid for this issue [39,51]. Normative resolution N° 247/2006 points out that, if the consumer is not successful or gives up the free contracting of energy, resulting in financial expenses for the concessionaire or permit holder, these will be the consumer’s total responsibility [59]. It is important to highlight that the consumer, even in the free environment, remains linked to the distributor, as it is she who manages the local distribution network and enables the physical delivery of energy at the charge point.



In Brazil, Decree N° 5.163, 30 July 2004, addresses that as of 2005, distribution agents, vendors, self-producers, and free consumers must inform the MME by 1 August of each load forecast for the following five years [30]. Thus, if a consumer who is in the free market wants to return to the regulated market, he has a period of 5 years to notify the concessionaire responsible for the supply of energy in his region. It is up to the distributor to accept a shorter-term, depending on the amount of energy to be contracted. This factor implies to the consumer good planning and management of their contracts in the free environment so that there is no lack of energy avoiding exposure to MCP [39,51]. If the consumer gives upon returning to the regulated market, any financial repercussions for the concessionaire are the responsibility of the same [59]. Likewise, in the retail market, the retailer needs to analyze the needs and forecast the demand for cargo from customers to purchase electricity [23].



Both contracts executed in the regulated and the free market, involve many studies for the purchase of energy, delivery times, volumes, and prices to be paid, and the consumer must be aware of his option, knowing that his choice regarding the contracting environment must be the one that will bring you the greatest benefits and profitability. Eventual failures in both energy contracting environments can result in serious inconvenience for commercialization, distribution companies, and especially consumers.




4.2. Factors Determining the Migration of Consumers from the Regulated to the Deregulated Environment from the Perspective of Specialists


Due to the dynamism attributed to the energy contracting markets in Brazil, the panel with experts aimed at identifying determining factors in the migration of consumers from a regulated to a free market, based on the experience of people who live this process in practice. Thus, a total of 5 factors were identified, complementing those obtained in Steps 1 and 2 of the present study. Table 4 presents these factors together with the PFV to which they are associated and also presents the company in which the specialist works and the position he holds.



In the step of the panel with experts, a factor pointed out was the evaluation of the load profile, which proposes that consumers should know their consumption profile and the evolution of their demand, this can occur through the systematic monitoring of their load and by the certification of the efficient use of electric energy, with the use of certified equipment and with high performance. Besides, this factor is fundamental in countries with restrictions on migration to the free environment. In Brazil, the consumer must be within the minimum and maximum installed load range, stipulated by normative resolution N° 247/2006 [59]. In a retail market, the estimated load demand directly influences retailers’ businesses, as it provides the basis for the decision making process of these companies [14].



From the financial point of view, two new factors were mentioned as fundamental by the specialists, they are expected return and risk aversion. The first, expected return, points to the need for the consumer to have defined the financial return he expects to obtain in the short, medium, or long term when he migrates from regulated to free contract. Such planning can avoid the impact of uncertainty on future prices to be paid for energy, providing better management of the organization’s accounts and profits. The second, risk aversion, deals with consumer sentiment regarding the risk of an investment. The unregulated energy contracting environment can bring uncertainty to consumers, who should be well advised and confident of their decision to participate in this market, as poorly managed contracts can lead to grave losses for consumers.



The ballast proof factor refers to the fact that the consumer participating in the free market carries out proof of a financial ballast, which will guarantee that he will be able to pay for the contracted energy. This factor requires regulatory analysis, as it involves flexibilities or restrictions in its proof.



Pointed as a solution to the world dependence on fossil fuels for electricity generation, the implementation of renewable sources for this purpose occurs at an increasing rate in several countries [46,48,71,72]. Because they are sources that show variability and uncertainty, as they have intermittent energy generation and are subject to prolonged periods of resource scarcity, the Supply Risk factor addresses the risks in the supply of electricity from renewable energy sources. In periods of scarcity, the prices paid for electricity tend to increase [57,58].




4.3. Scenarios of Influence on Electricity Contracting


To support consumer decision making, three scenarios were pointed out by experts during Step 3 of the present study. Thus, possible risks and uncertainties are analyzed in this section, so that consumers can know and position themselves in different energy contracting environments.



	
Climate Risks






Climatic risks are directly associated with renewable energy generation systems. A transition to these sources is seen as a strategy to face climate crises [73,74]. These sources, such as wind and solar, are variable and have unique characteristics. When climatic conditions are favorable, the prices paid for energy in the electricity markets are low, however, these sources have an uncertain and intermittent nature, and it is often necessary to activate more expensive energy sources to compensate for the generation [70]. Therefore, while the use of these sources can decrease the prices paid for energy, they can increase the price volatility of the wholesale market [75], exposing the participants in these markets to high price risks.



Considerable increases in energy from renewable sources were highlighted in China’s economic plans, which is the country with the highest energy production from these sources [76]. In Germany, water and wind sources are the main technologies that affect electricity prices [77]. In Brazil, for example, the electrical matrix is mainly composed of hydroelectric plants, with 69.7% representing them [78]. This source is subject to unpredictable water flows since the calculation is attributed to stored water, that is, in periods of scarcity the prices paid for energy tend to increase [57,58]. In systems with a lack of operational reserve, the values attributed to scarcity are offset in the cost of energy [46].



Therefore, it is assumed that the weather changes are unpredictable and can change the energy contracting scenario positively or negatively, having a strong influence on the electricity markets. This is a scenario to be considered by consumers who intend to migrate from one contracting environment to another, taking into account that in times of resource scarcity, the amount to be charged for energy in the free market can increase considerably, affecting those who do not have a solid long-term contract, having to acquire energy in the MCP exposing themselves to high acquisition prices. Or even, in cases where there are high levels of resources for energy generation, the supply tends to be greater than the demand, causing the prices paid to be lower. These variations in the price of energy due to supply and demand are more sensitive in the free market, and the market regulated by being more conservative remains on average without greater price fluctuations in the energy tariff paid by the consumer.



	
Growth of the Renewable Sources Sector






A study by the International Energy Agency (EIA) estimates that between the years 2018 and 2050, global energy consumption by renewable sources tends to increase by 3.1% per year [5]. Worldwide growth is seen of proposals related to the reduction of environmental damages that involve the substitution of fossil energy sources and the increase of renewables [79]. These clean sources are expanding rapidly, reaching record levels of investments [80]. In China, the government is investing heavily in initiatives such as technical solutions, new laws, and comprehensive policies that involve environmental protection, and it has already been proven that these initiatives make a difference in environmental quality and human health [76]. The recent global pandemic (COVID-19), in turn, generated a crisis that affected all sectors, revealing a vulnerability in the current energy markets, and it is now a challenge to develop new economic and energy recovery plans, selecting and prioritizing efforts and investments for a renewable and sustainable future [74].



The wind energy presents studies and significant opportunities for growth in the coming years. Wind turbines are undergoing rapid technological developments to increase their competitiveness [81]. In Brazil, in August 2020, the National Electricity System Operator (ONS) recorded a record for instant wind generation, with a peak generation of 10,169 MW, enough to supply 97% of the electrical demand of the states that make up that northeast region of the country [82]. Together with wind power, the photovoltaic solar source will have significant growth in energy supply, with a projection from 4.9% in 2015 to 87% in 2050 [83]. Innovations, standards improvement, and rapid reduction in the cost of components, provide a democratization of solar energy [84]. Policies have allowed the emergence of business models, design and installation companies, increasing the production of inputs for this market [85]. Brazil, as a country with a vast territorial area and high solar irradiance, has the potential for the growth of this technology, increasing its representativeness in the national energy system [79,86]. These renewable sources positively affect the energy markets, replacing expensive and polluting technologies [28].



In Brazil, one perspective is the pricing of positive externalities, rewarding those who offer more energy with less environmental impact, such as what happens at RenovaBio. This is a National Biofuel Policy, instituted with the objectives of providing contributions to the commitments signed in the Paris Agreement; promoting the expansion of biofuels in the energy matrix, with an emphasis on regular fuel supply; and ensuring predictability for the market, inducing gains in energy efficiency and reduction of greenhouse gas emissions [87]. This model is based on market mechanisms, and without the use of taxes and subsidies, can be adapted to the electric energy sector, enabling competition between different technologies and sources, generating efficiency and promoting meritocracy.



Consumers should be aware of the growth in the generation of energy from renewable sources, following the studies and discussions that are being carried out around the world, mainly in more developed countries. When the consumers make the migration decision, it is necessary to know the possible changes in technologies that will affect the generation, distribution, and commercialization of energy. The increase in the sustainable appeal of agencies responsible for regulating the electricity sector encourages the usage of these sources and brings benefits to energy generation. This is a scenario that can favor the free energy market, as it is a contracting environment open to new strategies and seeks to foster competitiveness between generations to reduce commercialization prices. The introduction of these sources for energy generation influences the energy markets in the short, medium, and long term, an issue that is increasingly discussed by experts in the field.



	
Political Risks and Regulatory Changes






The energy market scenario is always changing, facing a series of challenges, from political incentives that vary according to the region and sectors, new structures of rules and regulations, political and governance changes. The knowledge and analysis of these components are essential to understand the functioning of the energy markets.



The authors [79] argue in their study that Brazil is going through a challenging political moment, an instability that leads to concerns about the resumption of economic growth, causing a worsening of this scenario. They also state that investors as multinational manufacturers decide not to invest in the country due to the high risk attributed mainly to political and regulatory instability, consequently generating market uncertainties. As it is a country in which electricity is controlled by the State, the development and incentives for technologies are extremely dependent on government initiatives.



Ordinance N° 514, 27 December 2018, which classifies the free consumer in Brazil as an agent of the commercialization category that purchases electricity in the free market for consumer units with a load equal to or greater than 2000 kW served at any voltage, it also stipulates that from January 1st of the years 2021, 2022, and 2023, the load will be equal to or greater than 1500, 1000, and 500 kW, respectively [34]. What constitutes a planned change in Brazilian regulations and consumers should be aware of and prepared for this possibility of buying energy.



The authors [21] point out in their study that if policymakers support regulatory and institutional changes, with limited interference from political forces, energy market reforms tend to generate benefits such as low and fair prices of electricity. The authors also argue that a dynamic, qualified, extensive, and persistent regulatory framework is necessary, capable of generating an adequately competitive energy market, increasing efficiency, and providing advantages to consumers. Local governments are important actors in monitoring and inspecting environmental policies, but they are dealing with the lack of incentives to prioritize these issues [88].



This scenario was pointed out by experts in the Brazilian energy market as being the most influential in consumers’ decision making to migrate from a regulated to free energy contracting environment. Sudden changes in regulation can hamper both the development of the free market and foster competition and competitiveness in that market. The tendency is for more efforts to be invested so that there is a greater opening of the market, resulting in reformulations in the relevant legislation. Political support is also of paramount importance for this decision making, promoting greater incentives for contracting energy in the free market, given that a political crisis can affect the investment of companies in a given country and the breaking of agreements with important equipment suppliers that can develop the electrical system.





5. Conclusions


Electricity contract markets are topics of debate and studies around the world. In Brazil, there are two contracting environments, regulated and free, the first being controlled by the government and the second with bilateral contracts freely negotiated between generating agents, traders, and consumers. Both markets have advantages, but also risks and uncertainties, which almost always end up positively or negatively affecting the prices paid for electricity by consumers. Therefore, consumers must know how to identify the advantageous moment to carry out the migration from one energy contraction environment to another. That said, this study presented a combination of methods to identify, from the perspective of the internal environment, external environment, financial and regulation, the determining factors to be considered because of the possibility of carrying out-migration. In addition to this result, through the panel with experts, it was possible to identify scenarios that may influence consumer decision making, as well as to trace trends for the electricity sector and the assertive positioning of medium and high voltage consumers.



The combination of the three research techniques proposed in the methodology brought reliability and realistic character to the study. With the review, it was possible to identify that the migration of consumers from the regulated market to the deregulated electricity market is a topic of interest to the academic scientific community. It was also observed that, due to very specific rules and regulations, each country is in an energy commercialization stage, with some markets being fully liberalized and others in the process. In the gray review, where documents from Brazilian government agencies, associations, and entities involved in the energy market were analyzed, it was found that although Brazil has two energy contracting environments, with rules and limitations for migrating to the free market, there are proposals for this market to be fully liberalized, giving consumers more options and promoting competitiveness among agents operating in this segment. In the factor validation phase, the panel with experts was essential for the research to have a practical basis, addressing the opinion of people who experience the energy commercialization routine. The invited experts were receptive to the questions, contributing to the improvement of this study. Besides, it was possible to observe an engagement so that this issue generates more results, research, and knowledge for consumers because, according to them, consumers are the ones who stimulate competitiveness by making this system work.



This research contributes to researchers, consumers, and all agents involved in the electricity sector, providing an in-depth analysis of the migration of consumers from a regulated to the liberalized environment. It can be seen that the decision to migrate to a deregulated market is tempting since the economic benefits that this market can provide are high. However, the free environment is characterized by being a more unstable market than the regulated one, thus becoming a decision that entails possible risks that need to be carefully analyzed by the consumer before making a decision. This study provides the consumer with a broad discussion on the eighteen determining factors to be taken into account when deciding to migrate to the free market, describing the importance that each factor has in this decision making process. In addition to the factors, three risk scenarios with a greater possibility of interference in these markets are discussed, addressing each one of them, and consumers may have the foundation and support to work under different uncertainties.
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Figure 1. Research steps. 
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Table 1. Consumption and participation of electric energy contracting environments in Brazil.
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June/2019

	
June/2020






	

	
ACR

	
ACL

	
Total

	
ACR

	
ACL

	
Total




	
Consumption (MW)

	
41.789

	
19.230

	
61.019

	
40.326

	
18.391

	
58.717




	
Participation

	
71%

	
29%

	
100%

	
69%

	
31%

	
100%








Source: [32].
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Table 2. Comparison between electric energy contracting environments in Brazil.
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	ACL
	ACR





	Consumer
	Free and Special
	Regulated



	Supplier
	Supplier and trader
	Local energy distributor



	Contract
	Bilateral, flexible, and freely negotiated between agents
	Long term between supplier, and traders to supply regulated consumers



	Source
	There is a possibility to choose the source to be contracted
	There is no possibility to choose the contracted source



	Prices
	Agreements between buyer and seller
	Prices established in auctions



	Recruitment
	Freely traded
	Through government-regulated auctions



	Predictability
	Contracts fix prices and make it possible to forecast energy costs
	There is no predictability, prices vary from month to month



	Risks
	Mistaken forecast of contracted demand, exposing itself to PLD
	Consumer is protected by the local energy distributor







Source: Authors.
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Table 3. Determinant factors for migration from Regulated Contracting Environment (ACR) to Free Contracting Environment (ACL) extracted from the systematic literature review and gray literature.
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PFV

	
Factor

	
Research Technique

	
Study Authors






	
Internal Environment

	
High energy demand during peak hours

	
Systematic literature review

	
[35,46,47,48]




	
Peak energy hours

	
Systematic literature review

	
[8,46,49]




	
Adequacy to the billing measurement system (SMF)

	
Gray literature

	
[39,50]




	
Customer Insight

	
Gray literature

	
[51]




	
Financial

	
Initial Investment

	
Systematic literature review

	
[48,52]




	
Contractual and financial customization

	
Gray literature

	
[51]




	
Rate change in ACR

	
Gray literature

	
[51,53]




	
External Environment

	
Risks with Contracts

	
Systematic literature review

	
[19,46,54,55,56,57]




	
Variation of prices in the short term market (MCP)

	
Systematic literature review

	
[46,49,54,56,57,58]




	
Credibility in the supplier and trader

	
Systematic literature review

	
[19,46]




	
Regulations

	
Migration procedures

	
Systematic literature review

	
[52]




	
Termination of the ACR energy contract

	
Gray literature

	
[39,51,59]




	
Return from ACL to ACR

	
Gray literature

	
[30,39,51,59]
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Table 4. Factors pointed out by experts in the Brazilian electricity market.
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	PFV
	Factor
	Specialist Company and Position





	Internal Environment
	Load profile evaluation
	CCEE-specialist in energy models and studies



	Financial
	Expected return
	CCEE-specialist in energy models and studies; CCEE-price analyst



	Financial
	Risk aversion
	CCEE-price analyst



	Regulations
	ballast proof
	CPFL-engineer



	External Environment
	Supply risk
	CPFL and engineer; CCEE-analyst
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