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ABSTRACT: This study aims to analyze the financial viability of implementing a photovoltaic plant in 
a medium-sized company from the perspective of current legislation and compare the results with 
previous legislation. The new law introduced new fee schedules and credit compensation 
mechanisms. The study uses a field analysis methodology, which required on-site data collection and 
budgeting at companies in the region in order to obtain accurate results. This empirical approach 
differs from purely theoretical analyses, as it incorporates real implementation conditions and 
specific market costs. The analysis methodology considered initial costs, deprecia Tion and 
compensation benefits, and employed mathematical indicators such as payback, NPV and IRR. The 
analysis of the financial viability of a photovoltaic system in a medium-sized company goes beyond 
the simple assessment of immediate costs and benefits. It involves an in-depth understanding of the 
current regulatory framework, especially with regard to energy tariffs and compensation 
mechanisms for credits generated by the plant itself. The results obtained made it possible to assess 
the attractiveness of the investment, were quite satisfactory and helped in decision-making 
regarding the feasibility of implementation. Comparison with previous legislation is crucial to 
identify changes that impact the profitability of these investments, allowing for more informed and 
strategic decision-making. Thus, it is expected that this analysis will contribute to future comparative 
research with other sustainable energy technologies or in different business contexts, contributing 
to the advancement of sustainability in the corporate environment. 
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RESUMO: O presente estudo visa analisar a viabilidade financeira da implantação de uma usina 
fotovoltaica em uma empresa de médio porte sob a perspectiva da legislação atual e comparar os 
resultados com a legislação anterior. A nova lei introduziu novas tabelas de taxas e mecanismos de 
compensação de créditos. O estudo dispõe de uma metodologia de análise de campo, onde foi 
necessário a coleta de dados in loco e a realização de orçamentos em empresas da região para que 
os resultados fossem precisos. Essa abordagem empírica se diferencia de análises puramente 
teóricas, pois incorpora as condições reais de implementação e os custos específicos do mercado. 
Na metodologia de análise foram considerados custos iniciais, depreciação e benefícios da 
compensação, e foram empregados indicadores matemáticos como: payback, VPL e TIR. A análise 
da viabilidade financeira de um sistema fotovoltaico em uma empresa de médio porte transcende  
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a simples avaliação de custos e benefícios imediatos. Ela envolve uma compreensão aprofundada do 
arcabouço regulatório vigente, especialmente no que concerne às tarifas de energia e aos mecanismos de 
compensação de créditos gerados pela própria usina. Os resultados obtidos possibilitaram avaliar a 
atratividade do investimento, mostraram-se bastante satisfatórios e auxiliaram na tomada de decisão em 
relação a viabilidade de implantação. A comparação com a legislação anterior se torna crucial para identificar 
as mudanças que impactam a rentabilidade desses investimentos, permitindo uma tomada de decisão mais 
informada e estratégica. Desta forma, espera-se que esta análise contribua para futuras pesquisas 
comparativas com outras tecnologias de energia sustentável ou em diferentes contextos empresariais, 
contribuindo para o avanço da sustentabilidade no âmbito corporativo. 
 
Palavras-chaves: energia renovável; análise financeira; sistema de compensação; matriz energética; lei 
14.300.  

 

Introduction 

Thousands of people around the world depend on electricity to carry out daily activities. Therefore, 
to meet this demand, large-scale production is necessary (Dassi, 2015). However, in most countries, energy 
is produced through non-renewable resources, which causes permanent environmental damage. In this 
way, as highlighted by Goldemberg (2007), the way energy is produced and consumed today prevents the 
sustainable development of the planet. 

In this sense, many countries are seeking clean energy sources generated from natural resources in 
order to solve problems related to sustainability (Goldemberg, 2007). This is the result of a United Nations 
(UN) policy goal to accelerate efforts to achieve clean and affordable energy (Alves, 2022). 

On the other hand, in Brazil, going against the global trend, the energy matrix is based almost entirely 
on renewable sources. Brazil is located in a tropical region with high solar incidence, and currently solar 
power is one of the fastest growing. In 2012, the first year on the market, 7 megawatts (MW) of installations 
were recorded. The installed capacity today is approximately 6,000 times greater than in 2012. Even with all 
this expansion, it is still a market that can be further explored, as it is relatively new in Brazil (livre, 2024). 

In 2022, Law 14.300 was created, known as the legal framework for distributed micro- and mini-
generation. It was created to regulate the consumption of solar power. This law introduced new fees, 
installation and self-consumption regulations, increasing payback time and bringing uncertainty to 
consumers. However, it brought improvements in legal security and regulatory stability, in addition to having 
little impact on users who consume energy instantly (Solarfy, 2023). 

Thus, based on the new legislation, a financial feasibility study was conducted to understand 
different investment scenarios and mainly analyze whether this type of system is advantageous. Financial 
feasibility analysis is a report produced using tools such as Payback, Net Present Value (NPV), Internal Rate 
of Return (IRR), Cash Flow (CF), etc., and can determine whether an investment project should be 
recommended or not (Lemes Júnior; Cherobim; Rigo, 2002). Therefore, this paper proposes a feasibility 
study evaluating the changes brought by legislation, offering new perspectives. 

This study was conducted in the city of Tangará da Serra, MT, where a financial investment analysis 
was carried out for the implementation of a photovoltaic plant in a medium-sized company. The study aimed 
to understand the costs and benefits that Law 14.300 can offer to users, providing a clear view to verify the 
feasibility of allocating financial resources to implement solar power in organizations. The research was 
carried out from 09/01/2024 to 07/01/2025. 

According to Oliveira and Rocha (2023), it is essential to highlight the importance of Law No. 14.300, 
of January 6, 2022, which establishes a legal framework for photovoltaic solar power generators, both micro 
and mini. This law represents a significant advancement, providing a robust legal framework for regulations 
and the functioning of the alternative energy market in Brazil. Previously, the sector was regulated only by 
a normative resolution, which generated uncertainties, especially of a legal nature, for all involved. 

Medium-sized companies, in particular, can benefit significantly from the installation of photovoltaic 
plants, not only due to reduced electricity costs but also for improved sustainability and market 
competitiveness. However, detailed financial analysis is necessary to determine the economic feasibility of 
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implementing a photovoltaic plant, as well as to identify substantial management challenges for these 
companies.s. 

 

THEORETICAL FRAMEWORK 

Brazilian Energy Matrix  

The Brazilian electric matrix differs significantly from the global matrix. In 2020, the country stood 
out for having one of the most sustainable energy matrices on the planet, with more than 80% of electricity 
produced from renewable sources, mainly hydroelectric plants. In contrast, only 27% of the global average 
came from renewable sources (EPE, 2021). Graph 1 presents this comparative analysis between renewable 
and non-renewable sources in Brazil and worldwide in 2020. 

 

Graph 1 - Participation of Renewables in the Brazilian Electric Matrix in 2020. 

 

Source: EPE (2021). 

 

As shown in Graph 1, the Brazilian electric matrix is mostly composed of renewable energy sources. 
The largest contribution, 63.8%, comes from hydro sources, favored by an extensive river basin network. 
Biomass sources account for 9.1% of the total, while wind and solar power represent 8.8% and 1.7%, 
respectively. Non-renewable energy sources represent 15.3% of the total, consisting of natural gas (8.3%), 
coal and derivatives (2.7%), nuclear (2.2%), and oil derivatives (2.1%) (EPE, 2021). 

According to the National Electric Energy Agency (ANEEL, 2021), Brazil’s electric matrix is constantly 
changing, with a reduced weight of hydroelectric plants. Historically, the energy matrix has been strongly 
linked to hydraulic energy. However, its percentage participation began to decline, mainly due to 
environmental limitations and resource exhaustion for large hydroelectric projects. Even with this reduction, 
Brazil continues to prioritize expanding renewable sources, especially the expressive advances in wind and 
solar power, which together already account for more than 10% of both installed capacity and generated 
energy (EPE, 2021). 

In contrast, the global energy matrix is mostly composed of non-renewable sources. The use of coal 
and natural gas in thermoelectric plants corresponds to approximately 58.9% of electricity production. This 
reality highlights the world’s great dependence on thermal sources for power generation. On the other 
hand, increased social interest has driven research and strategies to use alternative energy sources, which 
are less polluting and cause less environmental impact. This trend is evidenced by the exponential growth 
of solar power in the global matrix since 2012..  

 

Solar power in Brazil 

Brazil has a considerable advantage in the use of solar power compared to other countries, due to 
its broad energy potential, which is significantly higher than that of developed nations. Additionally, the 
country stands out in the study and improvement of photovoltaic energy efficiency in compact modules, 
contributing to sustainability and reducing pollution. The adoption of photovoltaic systems has grown 
continuously since 2016, driven by technological progress and cost reductions. This advancement is the 
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result of conditions established by ANEEL Normative Resolutions 482/2012 and 687/2015, which also 
implemented an energy compensation system, promoting distributed micro and minigeneration. 

According to Carvalho, Braga and Lima (2022), Brazil implemented a program to encourage the 
installation of Distributed Generation (DG) systems through Ordinance No. 538 of 2015, which established 
the Distributed Electricity Generation Development Program (ProGD). This initiative had the following main 
goals: 

I - promote the expansion of distributed electricity generation based on renewable sources and 
cogeneration; 
II - encourage the implementation of distributed generation in: 
a) public buildings such as schools, universities, and hospitals; 
b) commercial, industrial, and residential buildings.. 

With the introduction of ProGD, specific financing modalities were created for renewable energy 
projects, benefiting various types of consumers, including farmers, companies of different sizes, and 
individuals interested in microgeneration in their homes. This stimulus led to expressive growth in 
investment demand in the sector. International studies reinforce this trend, highlighting global growth in 
distributed solar generation, driven by public policies and tax incentives (REN21, 2023). 

According to information from the Brazilian Photovoltaic Solar power Association (ABSOLAR), 
released in 2023 by Agência Brasil, Brazil reached the milestone of 2 million photovoltaic systems installed, 
totaling 22 GW of capacity (Absolar, 2023). 

 

Credit Compensation System 

In 2012, ANEEL Normative Resolution No. 482/2012 was implemented in Brazil, defining the 
requirements for micro and mini distributed generation to access the distribution systems. This enables the 
exchange of electricity with local utilities through a compensation system (ANEEL, 2012). This rule initiated 
a progressive process of diversification and decentralization of the Brazilian electricity matrix through the 
compensation system, in which the energy supplied by consumer units (UC) through minigeneration is 
transferred free of charge to the distributor, resulting in credits that may be used to offset consumption 
within 60 months (ANEEL, 2012). 

Distributed microgeneration refers to systems of up to 75 kW using qualified cogeneration or 
alternative energy sources, while distributed minigeneration encompasses systems above 75 kW and up to 
5 MW, also using qualified cogeneration or alternative sources (ANEEL, 2012). 

  

Law 14.300 of 2022 

As mentioned earlier, ANEEL Resolution 482/2012 established an electric energy compensation 
system, converting surplus energy produced into credits usable over five years (Ruiz, 2021). 

According to ANEEL (2023), these credits are used during periods when generation is insufficient to 
meet consumption. However, in that system, solar power credits were free to the consumer. 

The enactment of Law 14.300 on January 6, 2022 changed this dynamic (ANEEL, 2023). The new 
legislation established the legal framework for distributed mini and microgeneration, determining that costs 
related to the transportation and distribution of surplus energy injected into the grid will be charged. 
Chapter IV, Article 18 of the law guarantees microgeneration or minigeneration units free access to the 
distribution system, with reimbursement of transportation costs incurred by the consuming units (Brazil, 
2022). 

Only for projects implemented after February 6, 2023 the date ANEEL regulated the law (ANEEL, 
2023) will charges for injected energy apply. The law establishes a fee on granted credits, popularly known 
as the “sun tax”. It states that: “Generation at load site, Shared Generation or Self-consumption under 500 
kW” will incur charges according to Table 1 only on FIO B tariff. For self-consumption over 500 kW or Shared 
Generation in which one consumer holds 25% or more of energy credits, charges will be 100% of FIO B, 40% 
of FIO A, 100% of TFSEE and 100% of R&D. 
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According to E-investidor (2023), these tariffs correspond on average to 28% of the energy bill value, 
with actual costs varying by consumption profile. Systems using solar power from photovoltaic panels during 
the day can significantly reduce costs related to tariffs.. 

 

Table 1 – Progressive charging percentage. 

Year 2023 2024 2025 2026 2027 2028 2029 
% 15% 30% 45% 60% 75% 90% 100% 

Fonte: Brasil (2022). 

 

A thorough study of all associated costs, along with investment evaluation tools, enables investors 
to make more informed decisions (Ruiz, 2021). Therefore, the following section presents investment analysis 
tools that may help achieve the proposed objectives. 

 

Financial Analysis 

Financial analysis of investment projects, such as solar power projects, requires a robust theoretical 
foundation. In addition, authors like Mekhilef et al. (2022) highlight the importance of detailed economic 
modeling, including scenarios with different discount rates, Levelized Cost of Energy (LCOE), and 
performance projections for photovoltaic systems used in the industrial sector. According to Gil (2002), 
conceptual grounding is essential for guiding the researcher in selecting techniques and interpretations 
suitable to the study’s nature. 

Investment is seen as a flow of money that modifies accumulated capital, represented as assets in 
financial statements (Dias, 2014). Choosing an investment requires a full process of analyzing and selecting 
resource use alternatives in order to achieve future economic gains (Damorand, 2005). 

Investment decisions should focus on selecting the best financing methods, ensuring the company’s 
payment capacity and maintaining costs lower relative to expected returns (Assaf Neto, 2016). 

According to Ruiz (2021), investment assessment involves both qualitative and quantitative analysis 
of financial resource allocation in productive projects, considering the risk-return relationship. 

Maroni Neto (2023) characterizes investment evaluation as a set of instruments derived from 
Financial Mathematics and Economic Engineering that contribute to decision-making regarding the 
allocation of resources. 

Among the available tools are Cash Flow analysis, Payback period, Net Present Value (NPV), and 
Internal Rate of Return (IRR). These tools will be discussed below.. 

 

Cash Flow  

Cash flow summarizes financial movements over a specific period, grouped into three main 
categories: operating activities, investment activities, and financing activities (Dias, 2014; Assaf Neto, 2016). 

Cash flow allows future projections, making it possible to anticipate certain project decisions, thus 
preventing or minimizing financial difficulties, which simplifies the evaluation of its feasibility (Maroni Neto, 
2023). 

Investment analysis often employs the Discounted Cash Flow methodology, which, according to Dias 
(2014), is a traditional method for project analysis. In this approach, the future amount of expected cash 
flows is estimated, and a discount rate adjusted to the project’s level of risk is applied to reduce them to 
present value.. 
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Payback 

ayback is used to determine how long it will take for an investment to pay for itself and begin 
generating profit. Abreu Filho (2007, p. 78) states that: 

“The criterion consists of adding the values of the benefits obtained from the operation of the 
project. The payback period is the time required for these benefits to total the invested amount.” 

The following equation shows how payback is calculated: 

𝑃𝐵 =
 𝐼𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 (1)

𝐴𝑛𝑛𝑢𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
 (1) 

  

 

Net Present Value (NPV)  

 

NPV is a tool whose main objective is to measure profit. Abreu Filho (2007, p. 83) states that: 

“NPV is simply the difference between the value on the current date and the invested value. If the NPV is 
positive, the project is worth more than it costs, meaning it is profitable. If the NPV is negative, it means the 
project costs more than it is worth, and if implemented, it will result in losses.” 

Thus, NPV is used for decision-making if it is positive, it indicates that the investment will pay off 
within the determined period and generate profit. 

The following equation shows how NPV is calculated: 

𝑉𝑃𝐿 = −𝐶𝐹0 + ∑
𝐶𝐹𝑗

(1 + 𝑖)𝑗

𝑛

𝑗=1

 (2) 

Being: 
 
CF₀: Initial cash flow (initial investment) 
CFⱼ: Annual cash flow 
n: Investment analysis period 
i: Discount rate (MARR: Minimum Attractive Rate of Return) 

 

Internal Rate of Return (IRR)  

The IRR is basically used to evaluate the profitability of an investment. According to Gitman & Zutter 
(2017): 

“The IRR is the discount rate that makes the Net Present Value (NPV) of the cash flows equal to zero, 
symbolizing the rate of return that the organization can expect when investing in the project and receiving 
the projected cash flows.” 

The following equation shows how IRR is calculated: 

∑
𝐶𝐹𝑗

(1 + 𝑇𝐼𝑅)𝑗
− 𝐶𝐹0 = 0

𝑛

𝑗=1

 (3) 

Sendo: 
𝐶𝐹0: Fluxo de caixa inicial (investimento inicial) 
𝐶𝐹𝑗: Fluxo de caixa anual 

n: Período da análise do investimento 
Assim, utilizando a TIR é possível comparar o nível de rentabilidade do investimento com outros 
investimentos do mercado, e decidir qual é mais atrativo.  
Por fim, destaca-se que ao utilizar os três parâmetros juntos, a tomada de decisão é mais condizente com a 
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realidade e com o mercado. 
 

MATERIALS AND METHODS 

Research Methods  

Investment is viewed as a flow of money that changes accumulated capital, represented as assets in 
financial statements (Dias, 2014). Choosing an investment requires a complete process of analysis and 
selection of options for the use of resources, aiming to achieve future economic advantages (Damorand, 
2005). 

In this study, three types of research methods were used as the foundation: field research or data 
collection, bibliographic research, and a case study. Bibliographic research was used to analyze information 
available in the literature, allowing for understanding and establishing theoretical foundations on the topic. 
In the field research stage, the necessary data for the development of the case study were collected. 
According to Gerhardt and Silveira (2009), field research makes it possible to obtain real and contextualized 
data, making it ideal for applied investigations such as this. Bibliographic research, in turn, is essential for 
building the theoretical framework, providing support for interpreting empirical data. 

Finally, the case study applied analytical concepts to develop spreadsheets using Excel software, 
making it possible to analyze the financial feasibility of the solar power plant. The case study approach allows 
for an in-depth examination of a specific situation, considering its particular characteristics and application 
context. This approach is supported by Yin (2015), who highlights it as an effective strategy to answer “how” 
and “why” questions, especially when the researcher has no direct control over the events being analyzed. 
The study object was a medium-sized company located in Tangará da Serra, MT. 

To conduct the study, data collection involved obtaining the company’s electricity consumption 
profile (kWh) and cost (R$) from the previous 12 months. With this information, the company profile was 
defined and quotations for the installation cost of a photovoltaic generation system were obtained. Then, a 
financial analysis was performed considering one scenario under Law 14.300 and another scenario prior to 
the law, making it possible to evaluate whether the project would be viable or not. These steps are described 
in more detail in the following sections.. 

 

Consumption Profile and Company Characterization  

The company subject to this study has three offices located in the city of Tangará da Serra. It has 
three consumer units: 6959377-3, 6970016-2, and 6997456-9. The average electricity consumption of the 
three units combined is R$ 6,550.87, corresponding to 5,797.23 kW, considering the average from January 
2023 to January 2024. The company is classified as a consumer unit with self-consumption above 500 kW. 
The company’s electricity bill data are presented in Table 2. 

The organization and systematic analysis of the collected data follow the principles of applied 
qualitative research, as described by Kripka, Scheler, and Bonotto (2015), who highlight the importance of 
logical structuring in research stages to ensure reliability and clarity of results. 

 

Table 2 – Summary of the Company’s Electricity Bills 

Mês/Ano Consumo (kW) 
Valor (R$)  6959377-3 6970016-2 6997456-9 

jan/23 1080,00 1749,00 2173,00 5652,26 

fev/23 1073,00 1865,00 2173,00 5775,43 

mar/23 1290,00 2083,00 2565,00 6709,94 

abr/23 1089,00 1772,00 2511,00 6070,36 

mai/23 989,00 1973,00 2609,00 6295,23 

jun/23 1115,00 2235,00 2980,00 7152,90 

jul/23 1021,00 1618,00 2085,00 5338,12 

ago/23 1104,00 1850,00 2412,00 6063,58 
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set/23 1325,00 2239,00 2749,00 7133,69 

out/23 1171,00 2127,00 3084,00 7211,66 

nov/23 1262,00 2030,00 3525,00 7703,21 

dez/23 1387,00 2150,00 3155,00 7561,96 

jan/24 1155,00 1836,00 2755,00 6492,98 

Média 1158,54 1963,62 2675,08 6550,87 

Source: The Author (2025). 

 

The total amount spent in one year is approximately R$ 85,000. Therefore, it is possible to predict 
that implementing a photovoltaic plant will have a positive impact on reducing energy costs. 

 

Technical Aspects  

Tangará da Serra is located in the Southeast region of Mato Grosso, 214 km from Cuiabá, with an 
area of 11,636.825 km². Its latitude is 14°37’10” south and longitude 57°29’25” west. The average 
temperature ranges between 24.4°C and 26.1°C, and daily solar radiation varies from 4.95 to 5.08 kWh/m², 
according to IBGE (2018) and the SunData program (CRESESB). August and September show higher solar 
irradiation due to dry climate and low humidity, while December through March have higher rainfall 
volumes (above 250 mm/month), reducing the available solar radiation. 

Solar power production through photovoltaic panels depends directly on solar radiation, and the 
rates recorded in Tangará da Serra are considered suitable for system installation. However, it is also 
necessary to evaluate factors related to the company itself, such as roof type and potential shading, which 
may interfere with panel efficiency. Therefore, technical assessment by a professional is important. In the 
company analyzed in this study, structural conditions are favorable for installation. 

 

Budget for the Photovoltaic Plant 

For a realistic analysis, data were collected from an actual company. A quotation was obtained from 
Futuro Energia Solar, located in Tangará da Serra, MT, with the aim of assessing the cost of implementing a 
plant of this size. According to the company’s guidance, the solar plant was sized to meet 15% more than 
the company’s average consumption. Thus, considering an average consumption of 5,797 kW, and adding 
15%, the result is 6,700 kW. Therefore, the proposed system meets this demand. The amounts presented 
correspond to the complete system, including all equipment and installation labor, project development, 
and documentation. The full quotation is provided in Appendix A at the end of this work. However, Table 3 
presents a summary of the budget.  

 

Table 3 – Summary of the photovoltaic system budget. 

Photovoltaic system – 6700 kWh/month 
98 modules of 585W, 1 three-phase inverter of 37.5 kW and materials 

R$ 59,985.00 

Service and installation materials for roof mounting R$ 45,140.61 

Service and installation materials for ground mounting R$ 51,340.61 

Total Amount R$ 156,466.22 

Source: The Author (2025). 

 

As shown in Table 3, the solar system including all materials and installation services totals R$ 
156,466.22 and is capable of generating 6700 kWh/month. 

It is noteworthy that, in addition to this quotation, others were requested, but the companies 
declined to provide them after learning that the data would be used for research. Therefore, only the 
quotation obtained from Futuro Energia Solar was considered. 
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Procedures and Value Definitions for the Case Study  

Before beginning the financial analysis, the values to be used were organized. For this purpose, it 
was considered that, for the company’s commercial profile, 80% of the energy generated by the solar system 
is consumed instantly, while 20% is injected into the utility grid for later use. This information was provided 
by the company that issued the quotation, since under the new legislation, charges apply only to the portion 
of energy injected into the grid—thus a key variable for accurate assessment. In summary, the company will 
pay fees only on energy injected into the distribution network for future consumption. 

In Tangará da Serra, the electrical distribution company is Energisa. By analyzing the most recent 
company bill, the kWh cost is R$ 1.13. This amount is formed by various tariffs and fees; however, based on 
the new legislation, the relevant applicable charges are as follows: 

 

Table 4 – Composition of fees in the kWh value 
Fio B Fio A TFSEE P&D 

30,80% 6% 0,4% 7,50% 

Source: The Author (2025). 

 

These values show the percentage that each fee represents in the kWh price. 

Another factor considered was the efficiency of the solar panels. Although the generation estimate 
assumes 100% efficiency, in practice this is not the case. Over the years, efficiency decreases — in the first 
year it is around 95%, and by the end of 25 years it can drop to 70%. Futuro Energia Solar, the company that 
provided the quotation, supplied a panel efficiency projection for a 25-year scenario. This information is 
illustrated in Graph 2. 

 

Graph 2 – Solar Panel Efficiency. 

 

Fonte: O Autor (2025). 

 

Therefore, the system’s actual generation will be lower than the estimated 6700 kWh. As time 
passes, it will be necessary to purchase energy from Energisa to supplement consumption, which will 
generate additional cost. This scenario was also considered in the study to maintain realistic results. 

In addition, the annual adjustment in electricity prices — which typically follows national inflation — 
was taken into account. To evaluate a scenario closer to reality, the model includes yearly updates to energy 
costs. 

Finally, a fixed annual amount of R$ 500.00 was estimated for cleaning services, considered minimal 
routine maintenance required each year.. 
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Construction of the Cash Flow Spreadsheet  

To implement the financial analysis, a discounted cash flow spreadsheet was developed. Figure 1 
shows the spreadsheet created in Microsoft Excel. Initially, the spreadsheet must be filled in with the initial 
investment value and the profitability or discount rate. In Figure 1, these values can be seen in cells D41 and 
D42. 

The first column (B) shows the analysis period. The second column (C) contains the investment 
amount, entered in year zero. The third column (D) contains the cash inflows (annual energy savings). The 
fourth column (E) contains the discounted cash flow — the projected value adjusted using the discount rate. 
The fifth column (F) shows the net balance, representing the amount after expenses, indicating debt or profit 
depending on the investment outcome. 

In the investment value field, the total amount required for the complete solar plant installation is 
entered. This value appears as negative, representing the outflow of resources at installation. 

At the end of the spreadsheet are the IRR, NPV, and Payback parameters. These cells calculate the 
internal rate of return, the net present value for each year based on discounted flow values, and identify 
the payback period — the moment when the balance reaches zero. From this point on, the investment is 
recovered and only profit is generated.  

 

Figure 1 – Cash Flow Spreadsheet. 

 

Source: The Author (2025). 

 

The projected cash flow over the period, considering a discounted flow based on inflation and using 
the parameters of annual profitability rates, as well as the accumulated balance year by year, allows 
evaluating the financial feasibility of the project, offering a clear view of its profitability over time. 

The use of computational tools and spreadsheets in financial analysis is common in applied research, 
as they allow customized and dynamic modeling. Prodanov and Freitas (2013) highlight this applicability 
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when discussing the practical use of scientific methods in technical and business studies. 

 

Analysis Scenarios 

The financial feasibility analysis for the implementation of the photovoltaic plant was carried out 

considering two distinct scenarios: REN 482/2012 and Law No. 14,300/2022. In addition, basic conditions 

such as solar panel efficiency and inflation over time were taken into account. Thus, two spreadsheets were 

created to simulate the investment based on the two regulations considered. These spreadsheets were used 

to obtain the input values for the cash flow for each year. 

These scenarios represent what the savings (profit) would be over 25 years. These values are used 

as inputs in the cash flow, making them extremely important. Therefore, in order to conduct an analysis 

closer to reality, the definitions presented in section 3.5 were considered, including aspects such as 

minimum annual maintenance costs, panel efficiency in generating electricity, the commercial profile (with 

20% of the generated energy injected into the utility grid), and values adjusted based on inflation. 

Table 5 presents the values used as cash flow inputs for each of the scenarios. 

Figures 2 and 3 illustrate the spreadsheets used to obtain the values shown in Table 5. As observed 

in column A, the year is listed, and column B shows the estimated annual generation of 80,400 kWh, which 

corresponds to 6,700 kWh per month. Column C contains the solar panel efficiency values. Column D shows 

the real generation value, meaning the estimated generation multiplied by efficiency. Column E shows the 

amount saved annually in electricity costs, which is the real generation multiplied by the price per kWh (R$ 

1.13). 

Column F, for the previous legislation, shows the tariff paid to the utility company, which in this case 
is considered to be R$ 0.00, since more than 50 kW per month is purchased to compensate for panel 
efficiency losses, eliminating the need to pay the minimum grid usage fee. However, under the new 
legislation, the fees charged refer to FIO A, FIO B, TFSEE, P&D, which together correspond to 41.10% of the 
value of 1 kW recorded on the grid. Therefore, in the new legislation scenario, the real generation value is 
multiplied by 0.2 (20%), and the resulting value is then multiplied by 0.4110 (41.10%) to obtain the tariff 
amount for the year. 

 
Table 5 – Input Scenarios for the Cash Flow. 

Ano Lei anterior (REN482) Lei nova (14300) 

2025  R$   77.750,87   R$   71.792,36  
2026  R$   70.457,69   R$   64.764,44  
2027  R$   63.250,10   R$   57.819,01  
2028  R$   56.128,12   R$   50.956,07  
2029  R$   49.091,74   R$   44.175,61  
2030  R$   42.140,96   R$   37.477,64  
2031  R$   42.414,88   R$   37.741,60  
2032  R$   42.586,08   R$   37.906,57  
2033  R$   42.671,68   R$   37.989,06  
2034  R$   42.911,36   R$   38.220,03  
2035  R$   43.168,16   R$   38.467,49  
2036  R$   43.424,97   R$   38.714,95  
2037  R$   43.681,77   R$   38.962,41  
2038  R$   43.921,45   R$   39.193,38  
2039  R$   44.161,13   R$   39.424,34  
2040  R$   44.417,94   R$   39.671,80  
2041  R$   44.657,62   R$   39.902,77  
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2042  R$   44.897,30   R$   40.133,73  
2043  R$   45.136,98   R$   40.364,70  
2044  R$   45.376,66   R$   40.595,66  
2045  R$   45.616,35   R$   40.826,62  
2046  R$   35.515,46   R$   31.093,12  
2047  R$   35.823,62   R$   31.390,08  
2048  R$   36.285,86   R$   31.835,51  
2049  R$   36.525,55   R$   32.066,47  

Source: The Author (2025) 

 

Figure 2 – Cash Flow Scenario for Previous Legislation. 

 

Source: The Author (2025). 

 

Figure 3 – Cash Flow Scenario for New Legislation

 

Source: The Author (2025). 
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In column G, the amount spent on purchasing kW to compensate for the solar panel efficiency is 
shown. That is, the difference between the real generation and the estimated generation is purchased, with 
the cost of 1 kW = R$ 1.13. 

Column H contains the values related to system maintenance, which is set at R$ 500.00. 

Column I shows the total profit generated by the system, obtained by taking the amount saved per 
year and subtracting the tariffs, energy purchases, and maintenance costs. The remaining value corresponds 
to the profit. 

Additionally, a discount is applied based on the average inflation rate over the 25-year period. The 
values are adjusted using a rate of 5.78%, which corresponds to the average inflation over the past 10 years.. 

 

RESULTS 

Financial Analysis Results – Previous Law (REN 482) 

To determine whether the investment would be viable, the minimum acceptable rate of return 
(MARR) used was 5.78% per year (BATISTA et al., 2022), which represents the average inflation rate over 
the last 10 years (2015 to 2024). This value was used because an investment that exceeds inflation is always 
considered positive. 

Tables 6 and 7 present the results of the financial analysis under the previous law (REN 482). 

The initial investment considered was R$ 156,466.22, and the annual profitability rate was 5.78%. 

Table 6 presents the net present values for each year, representing the investment balance. 

Table 7 presents the values for the mathematical parameters IRR, NPV, and Payback. 

The NPV was R$ 491,257.39. Since this value is greater than zero, it demonstrates that the 
investment generates a positive return—i.e., profit. 

The IRR was 32.81%, higher than the minimum acceptable rate of return (inflation). This indicates 
that the investment is more profitable than other financial products that typically yield returns close to 
inflation. 

The Payback period was 2.45 years, meaning the invested value is recovered in this timeframe, and 
the investment starts generating profit after this point. 

Graph 3 illustrates the growth curve of the investment under the previous law (REN 482). 

As observed, the investment initially begins negative, reaches zero at the point where the invested 
amount is recovered, and subsequently shows profitability—reaching close to R$ 500,000 in profit. Over the 
years, the savings generated on the electricity bill gradually reduce the accumulated balance until reaching 
the breakeven point, meaning the moment when the amount saved equals the initial investment (payback).. 
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Table 6 – Results for Previous Law (REN 482) 

 

Source: The Author (2025). 

 

Table 7 – Results for Previous Law (REN 482) 

TIR 32,81% 

VPL  R$ 491.257,39  

Payback 2,45 

Source: The Author (2025). 
 

 

 

 

 

Graph 3 – Balance (Payback) for Previous Law (REN 482)  

 

Source: The Author (2025). 

 

From the breakeven point onward, the graph begins to show a positive balance, representing the 
net profit obtained from the investment. A continuous upward trend is observed in the graph line, 
demonstrating that the photovoltaic system continues to generate financial benefits even after the invested 
capital has been recovered. 

 

Financial Analysis Results – New Legislation (Law 14,300) 

Table 8 presents the results of the financial analysis based on the new legislation. The table shows 
the investment balance over the years, considering the same initial investment of R$ 156,466.22 and the 
minimum attractiveness rate (5.78%). These data allow for an evaluation of the financial return and the 
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project’s viability in the medium and long term. 

Table 9 presents the consolidated results of the analysis, showing an NPV of R$ 426,828.87, 
confirming that the investment is viable, since the value is positive. The IRR is 28.92%, which is higher than 
the minimum attractiveness rate, reinforcing the project’s financial appeal. The Payback period is 2.75 years, 
indicating that the invested capital is recovered in less than three years. 

Graph 4 illustrates the investment growth curve under the current legislation. 

 

Table 8 – Results for Legislation 14,300. 

 

Source: The Author (2025). 

 
 
 
 

Table 8 – Results for Legislation 14,300. 

TIR 28,92% 

VPL R$ 426.828,87 

Payback 2,75 

Source: The Author (2025). 

 

As observed in the graph, the investment begins negative, representing the amount injected. Later, 
it becomes possible to see that the investment has been profitable, since over time this balance becomes 
positive, and in the end it approaches R$ 427,000. Over the years, the savings obtained on the electricity bill 
contribute to the gradual reduction of the accumulated balance until it reaches the breakeven point, that is, 
when the amount saved equals the amount invested. 

 

 

 

 

 

 

 

 



     16  Emilly Izabelle Fernandes Ferreira e Simone Silva Frutuoso de Souza 

REVISTA CIPPUS – UNILASALLE Canoas/RS ISSN: 2238-9032 v. 13 n. 2 dez./2025 

 

 

 

Graph 4 – Balance (payback) under current legislation. 

 

Source: The Author (2025). 

 

After reaching the breakeven point, the positive value symbolizes the net gain generated by the 
investment. A constant progression can be observed in the trajectory of the graph, indicating that the 
photovoltaic plant continues to offer economic advantages even after the recovery of the amount invested. 

 

Comparison between the new legislation (14,300) and the previous legislation (REN482/2012) 
The comparison between the Previous Law (REN482/2012) and the New Law (Law No. 14,300/2022), 

as illustrated in the graph below, shows some differences in the financial return of the investment in solar 
power. 

Under the Previous Law, the payback (time to recover the investment) would be 2.45 years, while 
under the New Law the payback increases to 2.75 years. This means that, with the New Law, the return 
takes a little longer, mainly due to changes in the energy compensation rules and fees. 

The Internal Rate of Return (IRR) is also slightly lower under the New Law. Under the Previous Law, 
the IRR would be 32.81%, while under the New Law, the IRR is 28.92%. This indicates that the financial return 
would be slightly lower with the new legislation. 

 

Graph 5 – Comparison of results. 

 

Source: The Author (2025). 

 

In the case of the Net Present Value (NPV), the value is higher under the Previous Law (R$ 
491,257.39) than under the New Law (R$ 426,828.87), as shown in the graph. This means that, overall, the 
Previous Law yields a greater financial return, but the New Law still offers a good return. 
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Discussions and Comparison with the Literature 

The results obtained in the analysis show that, even with the changes introduced by Law 
14,300/2022, the investment in a photovoltaic plant remains financially viable. In the scenario of the 
previous legislation (REN 482/2012), the financial indicators were more favorable, with a higher NPV (R$ 
491,257.39), higher IRR (32.81%), and shorter payback period (2.45 years). Under the new legislation, there 
was a slight reduction in these indicators, with NPV of R$ 426,828.87, IRR of 28.92%, and payback of 2.75 
years. 

These results are consistent with authors such as Ruiz (2021), who highlights the importance of 
financial analysis in the face of regulatory changes, and Oliveira and Rocha (2023), who emphasize the 
impacts of Law 14,300 on the attractiveness of distributed microgeneration. Additionally, Solarfy (2023) 
confirms that the new law increases the payback time but promotes greater legal stability in the sector. 

The literature also supports the argument that the choice of renewable energy sources goes beyond 
economic return, encompassing relevant socio-environmental benefits. Goldemberg (2007) and Alves 
(2022) highlight the importance of the energy transition for sustainable development, which makes the 
adoption of solar power even more strategic. Furthermore, Branker, Pathak, and Pearce (2021) analyze how 
the levelized cost of electricity (LCOE) for solar systems has dropped significantly in recent years, making 
them highly competitive compared to other energy sources, even under less favorable legislation. 

In the analyzed case, despite the progressive taxation introduced by the new legislation, as reflected 
in the increasing percentages in Table 1, distributed generation continues to offer an attractive return when 
compared to traditional investments that merely keep up with inflation. Moreover, the adoption of the 
photovoltaic system contributes to reducing operational costs and strengthening the company’s social and 
environmental responsibility—factors that positively impact its image and competitiveness.. 

 

CONCLUSION 

The present study had as its central objective the evaluation of the financial viability of implementing 
a photovoltaic plant in a medium-sized company located in the city of Tangará da Serra – MT, considering 
the conditions established by Law No. 14,300/2022. The research was developed through a comparative 
analysis between the new legislation and the previous regulation (REN 482/2012), based on real data on 
energy consumption and the costs of implementing a photovoltaic system. 

The study was conducted based on the collection and analysis of electricity consumption data from 
the company’s three consumer units, obtaining the monthly and annual averages of energy consumption 
and expenses. This assessment allowed for the correct sizing of the photovoltaic system needed to meet the 
company’s demand. A real budget was requested from the company Futuro Energia Solar, detailing all 
components and services required for the installation of the plant, both for rooftop and ground-mounted 
systems. Minimum annual maintenance costs, such as solar panel cleaning, were also considered. 

Based on the comparative analysis between REN 482/2012 and Law 14.300/2022, it is concluded 
that the implementation of a photovoltaic plant in a medium-sized company in Tangará da Serra, MT, is 
financially viable in both scenarios. The results demonstrate that, even with the introduction of fees and 
charges in the new legislation, the investment remains attractive, presenting robust return indicators such 
as a positive NPV and a payback period of less than three years. 

The study also shows that the recent legislation brought advancements in terms of legal security and 
predictability for investors and consumers—fundamental aspects for consolidating distributed generation 
in Brazil. Although financial returns are slightly lower than in the previous scenario, regulatory stability and 
standardization contribute to a more favorable business environment. 

Additionally, the environmental benefits associated with the generation of clean energy reinforce 
the strategic relevance of this type of investment, contributing to the Sustainable Development Goals (SDGs) 
and to the national energy transition.. 
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