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Abstract

Electrical energy is essential for the quality of life of people, who use it in di�erent socioeco-

nomic activities and for technological development. In view of the gradual increase in the demand

for electricity and the future possibility of not serving all the consumer sectors, it is necessary

to optimize it. The objective of this study was the application of strategies based on the pillars

of energy e�ciency and environmental education in order to minimize the expenditure of electric

energy in public buildings, which were selected for this project due to the fact that, its users show

a lack of concern about the correct consumption of electric energy since the expenses are tied to

the public co�ers and are not always perceived by the people as resources coming from the taxes

paid by the citizens. Among the public buildings that consume the most electric energy, the most

important are those in the Education Sector. In fact, a larger project called the Energy E�ciency

Project in Public Buildings in Goi�ania (PEEEPG), to which this work is linked, found that among

the municipal public buildings, the education sector is responsible for approximately 30% of the

electricity consumption and, therefore, this speci�c sector was selected for the application of the

selected strategies. The methodology used was based on research-participant, environmental edu-

cation together with replacement of lamps by LED system (Light Emitting Diode) at strategic

locations in the building and monitoring of results. The actions carried out included the lamp re-

placement, and educational lectures o�ered to students of di�erent age groups in three school shifts

with a partnership of employees and teachers of the municipal school selected on energy e�ciency

and strategies to reduce the consumption of electricity. The project mobilized directly about 200

people belonging to the target audience and indirectly 800 students who were part of the teaching

unit. It was collected a data base among 2012 to 2016. The methods of data collection and analysis

were based on documentary research, analyzing the electric energy bills of the building, as well as

documents and legislation of the municipality itself on the consumption of electric power and the

architecture model applied to school environments in Goi�ania. The results obtained, after a monito-

ring period of six months (November to April) during the years 2016 and 2017, indicated an analyze

to reduction of 16% of the consumption of electric energy in the building, compared to the same

period in the previous year. Therefore, this result regard to the possibility of investments in energy

e�ciency projects for public buildings, subsidizing actions in the design, retro�t and maintenance

of public buildings.

Keywords: Electricity Consumption, Energy E�ciency, Environmental Education, Light Emitting

Diode, Public Buildings.
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1. Introduction

Energy is fundamental for both the productive means and the improvement of the qua-
lity of people's lives, regardless of their use: motor power, heating, cooling, lighting, mobility.
Moreover, this dependence is veri�ed, not only for survival, but also for the socioeconomic
and technological improvement of civilization. The post-oil crisis scenario, beginning in 1973,
re�ected changes in public policy and increased concerns about the current economic, social,
and ecological development model1,2.

The increase in the use of electric energy, for example, in recent years was directly related
to factors such as economic and population growth, urbanization process, industrialization
and intensi�cation of new consumption patterns. The graphic in Figure 1 shows the per
capita energy consumption in some countries between 1970 and 2009, illustrating the gradual
increase in consumption in developed countries such as the United States and Australia, the
world average, in addition to consumption in Brazil in Oil Equivalent Tonnes (OEP) 3.

Figure 1. Energy use per capita in Equivalent Tonnes of Oil (TEP). Source: World Bank.
World Development Indicators, 2010.

To reduce the increase in consumption, countries have invested in various programs
aimed at avoiding a possible energy crisis. In view of the growth in energy consumption,
countries have set up speci�c institutions to address energy e�ciency, such as stimulating the
use of renewable energy sources and incentives to deploy more e�cient systems. In developed
countries such as the USA, Canada and Australia, they encourage energy management in
companies by providing various tools that help implement energy management in a company,
including the technological, organizational and behavioral dimensions1,4.

In this context, Brazil is identi�ed as one of the precursors to the development of e�cient
energy alternatives, as well as the implementation of instruments that allow the use of energy
in a correct way, not only for public buildings, but throughout the entire production and
energy consumption level5.

Energy e�ciency has become increasingly present in the discussions on energy demand
at the global level, involving the various factors that contextualize energy production to the
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�nal availability to users, in which there is a preponderant focus on world energy and energy
policies. especially in those related to climate change6.

It is worth mentioning that this work was part of a project of Energy E�ciency in Public
Buildings of Goi�ania (PEEEPG), executed in partnership by the Universidade Federal de
Goi�as (UFG), Prefeitura de Goi�ania and International University of Florida, with funding
from the US State Department. The project had an execution period of 2015 and lasted
until March 2017.

1.1. Energy Context in Brazil

In the Brazil the electric energy crisis that occurred in 2001, called the Blackout Crisis,
led the federal government to implement a rigorous rationing policy and pointed to the need
for better policies and investments in the energy sector. Considering this context, Lamberts
(2014) highlights the opportunity of investments in studies and proposals that allow the
awareness of users and reduction of electric energy consumption based on energy e�ciency
and environmental education projects6.

According to the Energy Balance of 20177, in the country, existing buildings accounted
for 51.1% of electricity consumption, with the public accounting for 8.3%. With the growing
demand for electric energy in Brazil and the need to implement environmental sustainability
practices, it is necessary to make e�cient the use of the electric energy produced, as well as to
encourage the rational consumption of it. Since energy generation depends on environmental
conditions (renewable sources) and scarce resources (non-renewable sources) that can lead
to a series of social and environmental impacts7.

In this context, di�erent initiatives have been developed and improved to classify and
measure energy costs in equipment and buildings, as well as to propose alternatives for a
more sustainable energy consumption, such as the labeling programs for public equipment
and buildings. For at least three decades Brazil has had Energy E�ciency programs. Sin-
ce then, some have been recognized internationally. Indeed, the National Program for the
Conservation of Electric Energy (Procel), the National Rationalization Program for the Use
of Petroleum and Natural Gas Derivatives (Conpet) and the Brazilian Labeling Program
(PBE), among others, in addition to speci�c policies and plans. In this way, the National
Energy Conservation Label (ENCE) is the Seal of Compliance that evidences the ful�llment
of performance requirements established in standards and technical regulations and in some
cases additionally also of safety8.

The development of these programs provided a fundamental gain to the Brazilian sce-
nario. From 2006 to 2013, the labeling of lamps was responsible for an economy of about
R$ 23 billion. According to the Procel 2016 Results Report (base year 2015), electricity con-
sumption in Brazil corresponded to 464.7 billion kWh in 2015 and, according to estimates,
the program achieved an energy saving of 11.680 billion kWh compared the previous year9.

Brazilian Power Plants (Eletrobr�as) invested in the period from 1986 to 2015 around
R$ 2.69 billion in projects and actions of energy e�ciency, reaching a saving of 92.2 billion
kWh. In view of these results, the importance of investments in programs in the energy
context is highlighted10.

Among the strategies for the improvement of e�ciency and thermal performance and
consequent reduction of energy consumption in public buildings, are pointed out those that
concern the energy demand derived from air conditioning and arti�cial lighting, responsible
for the greater portion of consumption. In addition to the possibility of installing on-site
power generation systems, such as the production of energy through photovoltaic solar panels
that contributes to the energy supply of the building, other adaptations are important for
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improving comfort in buildings, such as use of vegetation near the building, cross ventilation
and others, depending on local climatic conditions6.

The studies of Didon�e et al. (2014) showed a contribution of around 38% of the gene-
ration of energy from solar panels. Considering the great availability of solar radiation in
Brazil, this strategy becomes positive for the use of solar energy and application of pho-
tovoltaic technology in the country, and solar photovoltaic systems can be applied and/or
integrated in the building and connected to the grid11.

However, to enable actions such as these, changes in habits and behavior in the daily
attitudes and practices of both consumers and occupants of the buildings as well as poli-
tical verdicts and investors becomes necessary. Understanding energy from its production
and distribution limits can contribute to the e�cient and moderate use of its sources and
applications.

1.2. Consumption of Energy at Municipal Public Buildings of Goi�ania

The municipality of Goi�ania, the capital of the state of Goi�as, in Brazil, is responsible
for the highest consumption of electricity among the municipalities of the state, and in 2010,
it had consumption of 2,525,294 MWh, according to data from the former company state,
which underwent privatization in 201712.

According to the Instituto Brasileiro de Geogra�a e Estat��stica (IBGE), the population
growth of Goi�ania represented 19.11% of the total growth of the State of Goi�as between the
years 2000 to 2010. According to Figure 2, the population evolution is presented13.

Figure 2. Population evolution of Goi�as between 1991 and 201013.

In the scope of this study, it was veri�ed the di�erentiation of consumption in the
di�erent sectors of the Municipality of Goi�ania and it was veri�ed, through the survey
of consumption of the municipal public buildings, in kilowatt hours, that the Education
Sector corresponds to approximately 30% of the consumption of existing public buildings
in di�erent sectors. These data are easily explained since these are administrative units that
have the largest built area and the largest number of buildings in the municipality14.

Acording with Hora et al.: �The need to optimize consumption and energy e�ciency,
concerns and actions to monitor energy consumption and guidelines to reduce its impact, the
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City of Goi�ania has designated a Special Commission to identify the consumption situation
and formulate proposals to contain and rationalize the use of electric power in the scope of
the Administration of the Municipality of Goi�ania, published in Decree Number 2132 of May
2001, whose participation was composed of representatives of seven municipal secretariats,
as a consequence of a scenario of energy crisis that occurred in Brazil�14.

The energy consumption of the public buildings of the Municipality of Goi�ania (PMG) in
the years 2012 to 2015 increased by 5.8%, as presented in Table 1. Given the 731 consuming
units (PA) in the PMG, in 2014, expenditures on electric energy of public buildings in the
order of 12 billion reais14.

Table 1. Energy consumption of public buildings in Goi�ania from 2012 to 201514.
Year 2012 2013 2014 2015

Consumption (kWh) 20.990.144 21.797.057 21.992.532 22.279.659
Monthly Average (kWh) 1.749.179 1.816.421 1.832.711 1.856.638

Thus, this study was based on the adoption of educational practices to reduce the
consumption of electric energy by stimulating users by correctly using the resources available
in a public education unit. In addition, it is known that the strategies in energy e�ciency
allow the reduction in costs, modernization and readjustment with the use of new equipment
with greater performance and durability. In addition, e�ciency actions can expand to 324
buildings existing in public education units in Goi�ania.

2. Purpose/Hypothesis

The purpose of this study was to develop strategies to reduce the consumption of elec-
tric energy in a Municipal School of Goi�ania by replacing lamps, environmental education
actions and monitoring of results. In view of this, the following speci�c objectives were
listed: analyze the consumption of electric energy in a public school building in Goi�ania;
develop strategies to reduce the consumption of electric energy through environmental edu-
cation actions; monitor the reduction results in a given predetermined time interval; and as
a hypothesis for the study, replacing lamps with more e�cient ones associated with environ-
mental education actions would result in a 10% to 15% reduction in the energy consumption
of a public building in the education sector in Goi�ania.

3. Design/Method

The study deals with a participant research, which proceeds from an alternative search
to the standard of conventional research. Represented by Demo (1995) as a qualitative eva-
luation of social manifestations, committed to interventions that contemplate self-diagnosis
(knowledge, accumulation and systematization of data) and consequent construction strate-
gies to face practical problems detected. The characteristic of this process is shared know-
ledge between the parties, involving directly the researcher with the participants, in which
the communicative action is the essence in the application of the method15.

In addition, the methodology used was based on environmental education programs
based on replacement of lamps by LED systems (Light Emitting Diode) considering strategic
locations in the building and monitoring of results. For the �eld research, the activities
carried out were: visit to the selected building; collection of information necessary for the
characterization of the building, contacts with the Municipal Department of Education;
veri�cation of prices and information to budget the interventions in the municipal education
unit; and studies on intervention strategies to reduce energy consumption.
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The selected municipal education unit is in the Northwest Region of Goi�ania, veri�ed
in Figure 3, being this one of the most deprived in socioeconomic terms of the city. The
architectural design and construction model follow a �standard� typology adopted in several
school units in the municipality. The school runs from Monday to Friday during the three
periods of the day and counts on Basic Education (BE) and Educa�c�ao de Jovens e Adultos
(EJA)14.

Figure 3. Location of the Northwest Region in Goi�ania and indication of the
Municipal Teaching Unit.

In view of this, actions were carried out together with the selected building, to evaluate
the implemented strategies, in order to guarantee the reduction of energy consumption.
For its development, the following steps were established: (I) bibliographic research; (II)
documentary research; (III) characterization of the building under study; (IV) �eld research;
(V) study for lamp replacement and in environmental education.

For the bibliographical research, articles of periodicals, dissertations, books speci�c to
the subject under study, technical notes, research reports, theses and graduation studies were
consulted. The methodology of the work was based on investigations of academic studies,
which �rstly pointed out strategies to reduce energy consumption. The research �lter applied
in the research focused on the use of keywords that addressed energy e�ciency, environmental
education, research-participant, as well as new trends in building performance that allowed
harmonization of occupant comfort.

For documentary research, normative material, national legislation and the city of
Goi�ania, technical reports of public institutions and municipalities, database and the re-
ports prepared in the �eld of the Energy E�ciency Project in Public Buildings of Goi�ania
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(PEEEPG) were consulted. The records of consumption and energy bills between 2010 and
2016, in addition to architectural projects, were obtained from the municipal agencies of
Goi�ania (Municipal Department of Education and others) and State Electric Power Com-
pany to determine the consumption of the studied building.

In the characterization of the building selected for the study, the selection criteria
considered were referring to the educational building with one of the largest electricity
consumption in the municipality in the category, in order to increase the signi�cance of
the consumption reduction, in addition to the availability of the construction projects in
digital format (dwg version), consumption data and energy bills for evaluation, besides
being accessible for the application of the interventions proposed in the study.

The selection took place in April 2016, after contact with the responsible governmental
body that indicated in which buildings the highest energy consumption was registered among
the units of the municipality. In view of the parameters raised, the building was selected,
and direct interventions were carried out regarding the replacement of existing bulbs in
the building by other more e�cient ones available in the market and accompanied by the
monitoring of energy bills, to verify the reduction of 10 to 15% in the consumption of electric
energy.

For the �eld research, the activities carried out were: visit to the selected building;
collection of information necessary for the characterization of the building; contacts with
the governmental body responsible for the education sector for the choice of municipal
school; price and information veri�cation to budget the interventions in the teaching unit;
and studies related to reduce energy consumption.

In this way, in the studies carried out, it was veri�ed that among the main possibilities
to be used in e�cient lighting systems are: electronic lamps (LED); presence sensors; energy
management system for digital control; reactors; and luminaires. For this, the lamps must
have Procel Class A Seal and the luminaires manufactured with technology that allows the
maximum re�ection of the light.

Thus, to investigate some possible strategies, it was initially considered the implanta-
tion of presence sensors in the bathrooms, together with the replacement of lamps in some
classrooms in order to guarantee the reduction proposed in the study. However, the probing
of the presence sensor installation was discarded after noticing on the visit carried out the
existence of sensors already installed in the school bathrooms.

In the study to replace lamps, it was necessary to evaluate their equivalence, according
to the veri�cation of the norms pertinent to light comfort. The types of lamps were indicated
considering the type of activity to be developed in the environment. Thus, in addition to
the technical speci�cations of equipment and technologies used in lighting systems, light
�ux, illuminance, color temperature, color reproduction index, luminous e�ciency, service
life and median life were considered in this study.

To promote the actions of environmental education, lectures were given to the agents
involved to boost the consumption of conscious energy in the public building of education
and to present strategies of reduction in waste and energy saving that can be applied in the
day to day. To involve everyone in the need to optimize responsible consumption. It is worth
mentioning that the actions of environmental education resulted in three lectures of two
hours each that had as target group students with age group between six and sixty years,
besides employees and teachers.

In general, the content was provided information on the maintenance of renewable
and non-renewable energy sources, as well as other topics that stimulate knowledge about
energy e�ciency. In addition to the correct use of air conditioners, lighting, and electronic
equipment (computers, televisions, printers and others). In the actions were adopted playful
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methodologies to involve the children, and the adults a more informal language besides
presenting the partial results of the PEEEPG project (monitored between the period from
November 2016 to February 2017).

4. Results

The strategies used to reduce energy consumption were based on: (1) replacement of
lighting elements; and (2) environmental education actions. The lighting of the building
was based on the use of �uorescent lamps (compact and tubular) and incandescent lamps
installed according to the need of the place.

From the actions taken and changes in the lamps: 52 �uorescent tubes 40 W, 8 incan-
descent bulbs 60 W and 2 �uorescent bulbs 40 W and reactors 15 W by the system of LED
lamps with 18 W and 10 W. There was a reduction of 16% of the consumption of electricity,
monitored for six months and evaluated in comparison to the consumption of the previous
year. Approximately US$ 850.00 was invested to replace bulbs and developed activities.

4.1. Lamp Replacement

The school's energy consumption is considered high compared to other schools of the
same category. It was found that in part of the lighting system, 60 W incandescent bulbs,
already banned from the market, were still used.

For practical intervention in the building, the study was limited to three classrooms of
the 1st �oor and external area (corridor) of which the classrooms, named according to the
school of �room 8�, �room 9� and �room 10�. To obtain the equivalence of the lamps to be
replaced, studies by Sousa (2016) were necessary. In this way, the replacement of the lamps
was based on norms pertinent to light comfort. The Photograph 1 illustrates the classroom
block where the interventions took place.

Photograph 1. Block of classrooms where the study was carried out in the
public building of teaching.
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From the visits realized the bulbs were limited by the study and contacted to the hall
and the classrooms. There were 8 incandescent bulbs (60 W) and 2 tubular �uorescent
bulbs (40 W) in the block corridor. Which have been replaced by bulbs LEDs of bulb of
10 W and protected with grids against losses. The Photographs 2 and 3 illustrates the
lighting system before and after the interventions, respectively. And in each classroom after
conducting equivalence studies along with the regulations and notes of the manufacturers,
the 18 existing 40 W �uorescent tube lamps were replaced by 14 tubular 18 W LED lamps.
The Photographs 4 and 5 shows the changes made.

4.2. Actions in Environmental Education

The environmental education actions were built together with the coordination team in
partnership with o�cials and teachers of the public education unit. Altogether, the project
directly mobilized 200 people (students and employees) and indirectly 800 people among
di�erent age groups. To promote this stage, the activities were divided into two days (29
March 2017 and 17 April 2017), and the �rst day was the talk and activities with the students
of the Youth and Adult Education (EJA), teachers and night sta�. The presentation was
technical-informative with the objective of boosting the consumption of conscious energy in
the public building and publicizing the results achieved with the lamp replacements.

Possible strategies of collective responsibility for the reduction of electric energy, energy
e�ciency and wastes that can be applied in the school day-to-day and other places such as:
using the maximum of natural light, giving preference to more e�cient equipment available
in the market and with lower energy consumption, among others. The Photograph 6 and 7
demonstrate the practices developed with the EJA audience in the school gymnasium.

To provoke the public regarding the responsibility of conscious use of electric energy, an
activity was applied that points the pro�le of the consumers. In this exercise it was necessary
to point out the behaviors before the scenarios presented in the day to day. And as a result,
of the 51 �ches delivered, 32 students were diagnosed as responsible consumers. Followed by
11 students in the attentive user pro�le, 7 students as distracted users and 1 student with
high wastage. Through this activity, it is concluded that it is possible to diagnose and apply
individual/collective strategies, to foster the education of participants who have failed to
reach the pro�le of responsible consumers.

On the second day (3 April 2017), in the morning the activities were aimed at children
from 9 to 11 years old with the presence of 96 children, and in the afternoon counted on 30
children from 5 to 6 years old. The Photograph 8 presents the moment in the morning.

To have better attention of the children, the content of the lecture (in theater) counted
on the use of animations in the form of videos, drawings and children's games with characters
that children like and identify, addressing the conscious consumption and the minimization
of waste of electricity. So, it met the expectations due to the participation and involvement of
the children during the topics presented. In addition, other activities took place, such as: the
application of �crossbones�, coloring activities, adhesive bonding by students in classrooms
with instructions for saving electric energy, and a satisfaction questionnaire relating the
evaluation of the activities developed together to the formation of knowledge and adoption
of new behaviors to help take care of the school.

The results of this activity were highlighted by the children's satisfaction in participating
in the activities, as well as the contribution of new information. In general, the children who
participated in the activities demonstrated their involvement in the dynamics presented and
the responsibility to adopt practices for saving electricity in their school and other places.

22 ISSN: 2596-1152. Int. J. of Alive Eng. Educ. (IJAEEdu). (Online). Goi�ania, v. 6, p. 13-32, 2019.



DOI: https://doi.org/10.5216/ijaeedu.v6i0.54740

Photograph 2. Lighting system located in the corridor of the classroom block, prior to the
intervention.

Photograph 3. Lighting system located in the corridor of the classroom block, after the
intervention.
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Photograph 4. Previous situation in the classroom.

Photograph 5. Situation of the classroom after the changes.
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Photograph 6. Environmental education action with the public of the EJA.

Photograph 7. Overview of space used in school.
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Photograph 8. Environmental education action with the public from 9 to 11 years old.

The materials used were donated to the school after the accomplishment of the activities,
among: banners, stickers and personalized t-shirt. In addition, the strategy of distributing
gifts for children and adults in all events was used as part of group activities.

The results evidenced the satisfaction of the young adults and children in participating
in the activities, as evidenced by the completion of a satisfaction form, in addition to the
contribution of new information. In general, both adults and children participating in the
activities have demonstrated notions about the need to adopt responsible practices for saving
electricity at their school and elsewhere. Despite this, only half of the young-adult students
portrayed the application of energy conservation knowledge in their daily lives.

Next, the results obtained during the monitoring period realized with the lamp changes
between November 2016 and April 2017 are presented, knowing that the results of the actions
in environmental education had in�uence only for the months of March and April of 2017.

4.3. Monitoring and Evaluation of Applied Strategies for Reducing
Energy Consumption

The energy consumption in the evaluated building is generally characterized by the ligh-
ting system and the use of basic equipment (computers, fans, televisions and others) and air
conditioning (restricted to administrative areas). The bathrooms have compact �uorescents
with activation through presence sensors which minimized the proposed reduction of energy
consumption of the building.

The monitoring period after the interventions carried out lasted six months, covering
November 2016 to April 2017. This monitoring was carried out based on the analysis of
the energy consumption invoices issued by the energy concessionaire and made available by
the Secretaria Municipal de Educa�c�ao (SME). In this period, it was possible to observe an
average reduction of 16% in the consumption of electric energy 16, meeting the expectations
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initially proposed in the study, which were to reduce the electric energy consumption of the
building from 10 to 15%.

It should be noted that due to budgetary constraints, the interventions covered the
building partially. The results indicated the existence of two behaviors: in the �rst moment
a gain in the reduction of consumption and in the last two months a decrease that contradicts
the trend obtained initially. Graphic 1 shows the data that served as a basis for comparison
with the values obtained with the actions performed in the building.

The percentage veri�ed in consumption in kWh beteween in the months of March and
April, July and August can be justi�ed by the number of hours of use of the equipment
and the installation of new equipment during the period of monitoring or factors such as
absence of operation of the building. This allows us to identify that due to �uctuations in
the reduction percentage, it would be advisable to extend the follow-up period to obtain
more conclusive results.

At the same time, the analyzed data allowed to de�ne also the monthly and annual
consumption of the building in kWh. Being veri�ed between the years of 2012 to 2014 a
32.6% increase in the consumption of electric energy. Thus, a di�erent scenario is observed,
when the years between 2014 and 2016 are veri�ed, a reduction of 33.86% is observed, as
reported in Graphic 2.

Considering the data collection of the last years it was possible to identify the decrease
in consumption. It is important to point out that the consumption of electricity is directly
related to the number and hours of use of the equipment installed in a given period.

The Graphic 3 shows the consumption and electricity in the building monthly in the
period from 2012 to 2016, and the values are shown in the Table 2.

It should also be noted that the consumption bill in kWh is related to the previous
month, and consumption in January, February and August refers to the holiday periods. In
addition, the results obtained allow us to identify that the periods with the highest energy
expenditure can be justi�ed to periods of critical climate in extreme temperatures, directly
related to the consumption of electric energy in the building. An example of this can be seen
in the consumption of the months of September and October, where the climatic conditions
of the municipality reach high temperature levels and low values of air humidity, directly
re�ecting, for example, the increase in the consumption of electric energy with the use of
refrigerators, fans, humidi�ers to ensure the thermal comfort of building users.
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Graphic 1. Reduction in consumption compared to previous year's reading12.

Graphic 2. Annual electricity consumption of the building in kWh12.

28 ISSN: 2596-1152. Int. J. of Alive Eng. Educ. (IJAEEdu). (Online). Goi�ania, v. 6, p. 13-32, 2019.



DOI: https://doi.org/10.5216/ijaeedu.v6i0.54740

Graphic 3. Monthly electricity consumption of the building in kWh12.

Table 2. Monthly data the electricity consumption of the building in kWh12.
Year/Month 2012 2013 2014 2015 2016
January 3,477 3,479 4,059 3,421 2,449
February 2,510 3,458 3,509 4,234 3,034
March 4,479 4,567 5,892 5,553 3,746
April 4,407 5,264 5,808 5,758 3,735
May 5,217 5,127 6,828 3,388 4,184
June 3,690 5,742 5,173 3,636 3,747
July 2,976 3,859 4,720 3,322 3,132

August 1,303 2,352 1,954 980 510
September 4,373 5,163 6,146 4,301 4,278
October 4,521 5,599 6,283 5,100 4,431
November 4,896 5,382 5,114 4,218 3,737
December 4,614 6,438 6,131 4,884 3,771

Annual Consumption 46,463 56,430 61,617 48,795 40,753
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5. Conclusions

After performing the environmental education actions and lamp changes by LED lu-
minaires in three classrooms and block corridor, the monitoring carried out between six
months of the year 2017 indicated a reduction of 16% in the total energy consumption of
the building compared to last year 17.

The environmental education actions carried out with the students of the school emp-
hasized the importance of linking the social side with environmental issues, regarding the
saving of electricity in public buildings, improving the daily bond between students, em-
ployees and teachers. Also, the relevance of performing such activities in the educational
context was veri�ed in these activities, given the enthusiasm shown by the participating
students.

In view of the above, it should be noted that the activities developed had the good
involvement and satisfaction of the students and school sta�. It is hoped that such results can
be used by municipal public administration, subsidizing project actions in energy e�ciency
and/or environmental education in the public sphere, retro�t and maintenance of public
buildings, stimulating the public power to adopt normative instructions for this purpose.

Finally, from the closing of the activities, all those involved expressed interest in beha-
vioral improvements and preservation of natural resources in the expectation of minimizing
the e�ects that man's actions have on nature and ensuring a balanced and quality environ-
ment for the current and future generations.
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