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Solar energy is an increasingly popular option in cities and in the countryside, as it is a clean, 

renewable source of energy that can generate significant savings on the electricity bill. 

Installing solar energy in businesses and small industries is a relatively simple process and 

can be carried out by specialized professionals. By opting for solar energy, businesses not 

only save money, but also contribute to a more sustainable world, reducing greenhouse gas 

emissions and preserving natural resources. It is important to remember that it is necessary 

to choose a suitable company to make a correct assessment of the location and energy 

consumption to ensure efficiency. The feasibility of installing solar energy in a small bakery 

was studied in order to deepen the analysis of technical feasibility, feasibility of physical 

space, financial feasibility, payback time, during the development of the work visits were 

made to the structure of the BAKERY As part of the study, a survey was carried out of the 

equipment installed in the bakery and the current energy consumption and the cost of this 

energy were also verified, thus evaluating the location where the photovoltaic panels will be 

installed. 
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I. INTRODUCTION 

Solar energy is the generation of electrical energy from the 

capture of solar radiation through solar panels installed on site for 

the generation of thermal and electrical energy [1]. This energy is 

then sent to the grid and can be used to power electrical appliances. 

The photovoltaic energy scenario in Brazil has shown significant 

growth in recent years [2-4]. According to the Ministry of Mines 

and Energy (2020), the country registered a significant increase in 

installed solar energy capacity, reaching around 10 gigawatts (GW) 

in 2020. This expansion is a result of both the abundant solar 

potential and government policies favorable. 

According to [5], Brazil has enormous potential for solar 

energy due to its privileged geographic location. The country 

receives high average solar irradiation, approximately 2200 

kWh/m² per year, making it one of the best places for solar power 

generation in the world. In addition, the predominantly tropical 

climate favors the maximum use of solar radiation. 

Government policies have played a key role in the 

development of photovoltaics in Brazil. The Distributed Electricity 

Generation Development Program (ProGD), launched in 2015, has 

encouraged the adoption of renewable sources, including solar. 

This initiative has contributed to the diversification of the Brazilian 

energy matrix and to the reduction of dependence on non-

renewable sources [6]. 

The reduction in the costs of photovoltaic technology has 

also driven the sector's growth. The drop in prices of solar panels, 

combined with the increase in the efficiency of photovoltaic 

systems, has made solar energy an increasingly competitive option 

compared to conventional energy sources [5]. This factor has 

aroused the interest of investors and entrepreneurs, resulting in a 

significant increase in the number of solar projects across the 

country. 

Despite promising growth, photovoltaic energy in Brazil 

still faces significant challenges. One of the main obstacles is the 

lack of transmission infrastructure for the flow of energy generated 

in isolated regions [7]. The expansion of the transmission network 
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is essential to enable the efficient integration of solar systems into 

the national electricity matrix. 

To overcome these challenges, it is essential to continue 

investing in research, development and implementation of solar 

projects in the country. Promoting tax incentives and improving 

transmission infrastructure are necessary measures to further boost 

the growth of photovoltaic energy in Brazil [7-10]. 

 

II. THEORETICAL REFERENCE 

The increase in the energy source through photovoltaic 

panels shows a very high and perceptive growth trend over the 

years. In 2018, in an unprecedented way, 100 GW were installed 

globally in the same year, which is something great and which 

shows the potential of solar energy in the world as a whole, not just 

in one region, the growth took place from of 1.2 GW in the year 

2000. According to [11] in 2007 there were 9.2 GW of solar 

photovoltaic plants, in 2018 this capacity had already been 

increased to 505 GW, or that is, a surprising exponential growth, 

which exceeded 42,000%. 

From an environmental point of view, photovoltaic energy 

generation offers several benefits, which, together with savings in 

energy bills, become one of the main renewable sources to be used 

in the coming years. In addition, it is an inexhaustible and free 

source, which is available for the vast majority of habitable places 

on the planet, with Brazil being one of the main optimal countries 

for the installation of solar panels [12]. 

Exploiting the sun's rays does not imply scarcity of 

resources, does not produce liquid or solid waste or significant 

environmental damage over time. During the operation of the 

photovoltaic systems, there are no GHG emissions or any polluting 

substances that may harm the environment or human beings. These 

characteristics mean that the generation of energy through solar 

panels can be installed not only in large plants, but also in small 

businesses or even in homes, since it does not offer harm to health 

or well-being; on the contrary, it can benefit it, since it is replacing 

another source of energy that harms the environment and may even 

pollute. Therefore, the decrease in pollution can reduce the 

incidence or worsening of several chronic diseases, such as those 

of the respiratory system and the heart, etc. [13-14]. 

Figure 1 presents an overview of the energy matrix in Brazil 

in the years 2020 and 2021, in this overview it is possible to verify 

that the source of solar energy was the one that grew the most in 

proportion, having reached more than 55.9% of growth, while wind 

had an increase of more than 26.7%, natural gas a little more than 

46.2% and coal more than 47.2%. This panorama was largely due 

to the rainfall in 2021, which directly affected the production of 

energy through hydroelectric plants in Brazil, thus other renewable 

sources had their growth accelerated in this period [15]. 

 

 
Figure 1: Energy matrix in the years 2020 and 2021. 

Source: [15]. 

 

II.1 ADVANTAGES AND BENEFITS OF SOLAR ENERGY 

According to [10], solar energy for bakery has many 

advantages and benefits, such as: 

 

• Be a clean and renewable source of energy; 

• Generates significant savings on the electricity bill; 

• It is a positive reinforcement of the brand that cares about 

the environment; 

• Allows greater energy independence; 

 

According to [16] solar energy also contributes to the 

reduction of the carbon footprint, having a high potential for 

replacing hydroelectric and thermoelectric plants. 

 

II.2 BAKERY SOLAR ENERGY INSTALLATION 

Installing solar energy in a bakery is a relatively simple 

process that can be carried out by specialized professionals. The 

responsible company must have trained professionals, good quality 

panels and inverters and have its own teams for each stage of the 

project, such as planning, engineering and installation. In addition, 

the solar energy company must carry out an analysis of the 

installation site, to verify inclinations, a [17] orientation in relation 

to the sun, possible shading and if the bakery has enough space to 

install the panels. It is also necessary to make an assessment of the 

current energy consumption and the intended consumption after 

installation, in order to correctly dimension the project. 
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II.3 HOW SOLAR ENERGY CONTRIBUTES TO A MORE 

SUSTAINABLE WORLD 

Solar energy contributes to a more sustainable world in 

many ways, including: 

Reduction in the emission of greenhouse gases: generating 

electricity from solar energy does not emit greenhouse gases, 

which helps reduce carbon emissions and contributes to the fight 

against climate change; According to [18], the generation process, 

which is performed by a semiconductor device, does not produce 

waste, does not release residual heat and does not alter the balance 

of the environment, being considered sustainable. 

Preservation of natural resources: solar energy is a 

renewable energy source, which means that it does not deplete 

natural resources like fossil fuels; Energy independence: the 

generation of electricity from renewable sources, such as solar 

energy, helps businesses to become independent from traditional 

energy sources [16]. 

Photovoltaic energy in Brazil shows the solar potential it has 

due to the country's ability to deploy and invest in clean, renewable 

energy and not in scarce energy, thus being able to reach the level 

of countries that are a reference when it comes to solar energy such 

as Germany, Italy, United States, Japan and China [19]. 

Within this context, on photovoltaic solar energy, the 

objective is to analyze the economic viability of the 

implementation, efficiency in replacing conventional electrical 

energy, in addition to addressing technical issues and an overview 

of this technology installed in a small bakery in the Manaus region. 

 

III. MATERIALS AND METHODS 

Table 1 shows the materials used in the installation of solar 

panels, the main ones being the photovoltaic module (solar plates), 

inverters, male and female connectors, solar cable and protection 

frame, this is a kit that was necessary for the implantation of the 

plates. solar. 

 

 

 

Table 1: Materials used to implement the system with photovoltaic panels. 

Photovoltaic Module  Inverter 9.1 Kw,3MPPTSC/ WIFI 

Manufacturer: Leapton Manufacturer: solplanet 

Power: 665 Wp Power: 9100 w 

Warranty (defects) 10 years Warranty (defects) 10 years 

Guarantee (efficiency): 25 years monitoring wifi 

Amount: 40 Amount: 1 

Inverter 7.3 Kw,3MPPTS, C/ WIFI Additional Equipment 

Manufacturer: solplasnet Protection frame set 

Power: 7300w AO CC (1E/1S + 2X 2E/2S) 

Warranty (defects) 10 years Manufacturer: So Energy 

monitoring wifi Amount: 1 

Amount: 1   

Additional Equipment Additional Equipment 

Pair of MC4 1500V connectors (Male+Female) Black Solar Cable 6mm 

Manufacturer: SOU ENERGY Manufacturer: So Energy 

Amount: 24 Amount: 120 m 

Additional Equipment Additional Equipment 

Red Solar Cable 6mm Slab/soil KIT for 14 modules 

Manufacturer: So Energy Leapton 665 in Portrait-Solar Group 

Amount: 120 m Amount: 2 

Additional Equipment Additional Equipment 

Mini rail 27.5 cm for fiber cement roof AC Component KIT for three-phase 

(for thirds of wood with spacing) 220V (S11-B63-220v) 

between 1.3 m and 1.8 m)  Amount: 1 

Amount: 12   

Manufacturer: So Energy   

Source: Authors, (2023). 
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IV. RESULTS 

IV.1 COST OF INSTALLATION 

In this topic, the estimated financial aspects of the project 

and installation will be described, such as: Savings generated, 

prices, payment methods and analysis of financial viability. 

Table 2 shows the cost with and without the system, without 

the system the monthly expenditure on energy is R$ 2,525.00, 

while with the photovoltaic panel system, the value drops 

dramatically to R$ 201.86 per month, generating savings of R$ 

2323.14 per month, showing that the value of savings is very high 

and that the investment in a solar system is worth it. 

Continuing the comparison in Table 2, another data that 

proves to be relevant is the estimated savings for the year, which is 

close to R$ 27,877.69, this value in the long, medium and long term 

is quite satisfactory for small businesses such as the bakery studied. 

 

 

Table 2: Application costs. 

Item description Amounts in reais (R$) 

Account cost without system 2.525 R$/month 

System account cost 201.86 R$/month 

Estimated cost of first year without system 30,300.00 R$/Year 

Estimated cost of the first year with the system 2,422.31 R$/year 

Estimated average monthly savings in the first year 2,323.14 R$/month 

Estimated total savings in the first year 27,877.69 R$/month 

Source: Authors, (2023). 

 

 

IV.1.1 Feasibility Indicators 

Table 3 shows the advantages of applying solar panels in 

homes and small businesses, it also shows percentages and values 

of the project carried out. It is worth noting that the study was based 

on a small bakery, but the feasibility of installing solar panels is 

also valid for other bakeries and local businesses that, with the high 

amount of energy consumed, become a point to be explored by 

small entrepreneurs in the city of Manaus, which have medium and 

long-term returns. 

 

 

Table 3: Advantages of the application. 

Application advantages Values and deadlines 

System value without financing BRL 89,954.12 

Annual energy readjustment 10% average 

Payback (turnaround time) 2 years and 10 months 

Roi (return on investment) 28.72 times 

Tir (Internal Rate of Return Investment) 40.93% 

Value kwh System 0.14R$/kwh (0.84 savings per hour) 

Economy in 25 years BRL 2,583,452.78 

Source: Authors, (2023). 

 

 

Table 3 shows that the value of the cost for the 

implementation of photovoltaic panels in the bakery has a 

relatively high cost, but it has a skillful and satisfactory payback 

time, considering that photovoltaic panels last on average about 25 

years if well cared for , having a payback of 2 and a half years, 

means that the bakery owner would have about 22 years of low 

energy costs, the biggest expense being with maintenance and 

cleaning of the plates, which is a considerably low cost, thus being 

feasible have solar panels. 

And the most striking data is the savings that would be 

achieved in 25 years, which would be approximately R$ 

2,583,452.78, which is a high amount, this economy is due to the 

fact that Brazil is an excellent country to have a of photovoltaic 

panels, since the climatic conditions are propitious for this purpose. 

This article seeks to show in a simple way that the use of 

photovoltaic panels for the consumption of renewable energy is 

valid in Brazil and that the financial return in savings with the 

energy bill is quite satisfactory, despite some difficulties such as 

the capital for the implementation of the system and the lack of 

some laws that encourage the implementation of this system, the 

use of photovoltaic panels is still quite valid. 

 

V. CONCLUSIONS 

Solar energy in Brazil has experienced significant growth, 

driven by factors such as abundant solar potential, favorable 

government policies and lower technology costs. Although there 

are challenges to be overcome, such as energy transmission and 

storage infrastructure, the future of solar energy in Brazil looks 

promising. With continuous investments in research, development 

and implementation of solar projects, the country can take full 

advantage of its solar potential, contributing to the diversification 

of the energy matrix and environmental sustainability. 
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