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Abstract
The household sector is the largest consumers of electricity and the largest
contributor of CO2 emissions in Indonesia. The research question of this study is
what is the level of low carbon literacy of elementary school children from middle
class families?; and what is the level of family knowledge about the amount of
CO2 emissions from electricity consumption at their home?. The questionnaire
and semi-structured interviews are used to collect data from children in
elementary school level and parents of middle-class families. Overall, the low
carbon literacy of children (3rd and 6th grader) of the middle-class families on
average are at a good level. But some of the low carbon behavior of the children
should continue to receive attention and guidance from parents and teachers that
is watching television, wasteful of water, throwing the food when eating, let the
socket is connected, and the use of toys and plastic bags. It was also found that
the students and parents do not understand how to calculate energy consumption
and CO2 emissions from various household appliances in their home. The results
of this study can be the basis for teachers in compiling learning and also become
guidelines for parents in providing guidance and habituation to build energy and
emissions-friendly behaviors in the children.
Keywords: Carbon footprint, Electric, Household, Low carbon practice.
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1. Introduction
Globally, fossil fuels are the main energy reaching 80% of total energy
consumption [1]. The numbers continue to rise even projected to continue until
2040 [2]. In Indonesia, 76 % of the total national coal production is used as fuel to
generate electricity in power plants [3, 4]. Indonesia is the largest energy consumer
in Southeast Asia, and the fifth in the Asia-Pacific region in primary energy
consumption after China, India, Japan, and South Korea [5]. Electricity is the main
source of energy that used by Indonesian society especially households, where the
number reaches 93.583,52 MW [6]. Its means the households are the largest
contributor of CO2 emissions in Indonesia. The level of CO2 emissions continue to
rise day to day. Data in September 2019 showed that the average concentration of
CO2 in the atmosphere globally at 410.60 ppm [7]. Data in 2018 shows that the
global CO2 emissions number reaches 33.890,8 million tons and 543 million tons
in Indonesia [8]. To sustain the nature, building public awareness especially the
younger generation including students on the environment is much more important
than on addressing the environmental damage itself [9].
Carbon footprint is a measure of the total amount of carbon dioxide emissions
resulting directly (ex. coal for power plants) and indirect resulting from the use of
electricity for household electronic equipment [10]. Thus, establishing a low carbon
literacy of societies especially children become indispensable to maintain the
sustainability of our life in the future. Embed pro-environmental character should
be made as early as possible, starting from the lowest level of education [11].
Integrating issues or environmental substances into education becomes very
important, especially materials directly related to the reduction of carbon
emissions. The concept of environmental education in Indonesia that had been
stuck on 5 topics that are social environment, spatial environment, natural
environment, artificial environment, as well as climate change and environmental
disasters, must be transformed into a low carbon education (LCE). The
comprehensive analysis of low carbon education has also been carried out in
previous studies [12]. The main essences are the efficient use of energy, the
development of clean energy, and supporting the green development [13].
The purpose is to build the capacity of individuals related to the substance of
low carbon to manage the environment in the context of everyday life such as the
use of energy (fuel, electricity) and the consumption of natural materials [14]. Wise
in using materials that detrimental to the environment is a form of application of
environmental literacy [15]. LCE concept can be applied through the continuous
process of education at school and home (family).
So far, there is no research about low carbon literacy of children at elementary
school. Although there are some researches, they did not report in detail [16, 17].
This study focuses on elementary school children behavior related to low carbon
literacy. This study did not explore the detail factors that influence the children low
carbon behavior, nor does it delve into the achievement of low carbon literacy in
each component such as knowledge, responsibilities, etc. The research question of
this study is what is the level of low carbon literacy of elementary school children
from middle class families?; and what is the level of family knowledge about the
amount of CO2 emissions from electricity consumption at their home?. This study
aimed to explore how is the low carbon literacy of children in elementary school
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level, and to know how the family from middle level know about how to measure
the energy consumption and CO2

2. Methods
This is the exploratory qualitative research using a questionnaire and semistructured interviews. The process of this research shown in Fig. 1. The samples of
this study is totaled 41 students from 3rd grader group, and 6th grader group, and 18
students parents, which are detailed in the Table 1.

Fig. 1. Research procedures.
Table 1. Description of participant.
Age group
3rd grader
6th grader

Boys
6
10

Girl
15
10

Family level
mid class
mid class

Most of the students’ parents work as farmers, a small number have various
professions such as traders, government employees, and teachers. The
questionnaire used consists of 18 items in 9 years-old students and 14 items in 12year-old students, covering 4 substances namely electricity use, water use, plastic
and waste management, and the use of motor vehicles. And the interview for
parents includes 3 substances electric power, relation between electricity and CO2
emissions, and calculating ability of electricity and CO2 emissions. The calculation
of the electricity consumption and the CO2 emissions of middle-class household is
calculated using a standard equation [18] that is:
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = 𝑃𝑃. 𝑡𝑡

(1)

CO2 emission = EC.CEF

(2)

where consumption of electricity is the electricity used (kWh), P is the power of
electric device (W), and t is the usage time (h).

where CO2 emission is the amount of carbon dioxide that wasted (kg/month), EC is the
total electric consumption (kWh), and CEF is the carbon emission factor of electricity
(kg CO2/kWh). Electricity carbon emission factors is 0.725 kg CO2/kWh [19].

3. Results and Discussion
The data collection was conducted gradually and separately, starting from the 3rd
grade, then the 6th grade, and the last one was data from the randomly selected
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parents of students. The data underwent several analysis processes, first analysis of
students low carbon levels globally, analyzed in more detail in every aspect (the
use of electricity, water, waste and plastic management), and the use of motor
vehicles. The last one is analyzing parents’ ability to measure electricity use and
calculate CO2 emissions produced in their homes.

3.1. The behavior of low carbon practice of 3rd grader children
The data on this study contained the children habits associated with the utilization of
energy and materials in their daily lives, including 3 substances consisting of
electricity use, water use, waste and plastic management. Overall, most of children
have been able to implement low carbon in their daily activities. The total response
of children on each category of 21 children was then analyzed. From 18 items asked,
74.60% of students responses showed that they were able to apply low carbon
behavior in their activities, 13.20% of students responses stated that they did not apply
low carbon behavior in their activities, and 12.20% of student responses showed that
they were unsure of the behavior of low carbon in their activities.
Low carbon literacy that has not been practiced by many students in daily
activities, first 24% of the students watching television in a long time. This
behaviour cannot be separated from the easy access of children to television. In the
literature, 1 of 6 children aged 6-7 years has a television in his own room [20]. It
certainly correlates directly to the use of electricity and the amount of CO2
emissions. This condition should be the concern of parents because watching
television for too long will have an impact on the level of knowledge [21], social
and behavioural development of children [22]. The role of parents in guiding,
directing and familiarizing the child to apply the principle of low carbon in their
daily activities is very important to build children low carbon literacy. Second, the
behaviour of the bath, there are approximately 38% who use excessive water when
bathing. This will increased the electricity consumption to pump water, and reduce
water reserves in the earth. Third, many students throw away food when eating that
ultimately pollute the environment. Fourth, 47.60% of students dispose the toys
that have been used, this will increase the volume of plastic waste, even though
plastic waste has become a serious problem in Indonesia [23].

3.2. The behavior of low carbon practice 6th grader children
The data of 6th grade children are obtained from 14 item of questionnaire which
includes 4 substances that is the use of electricity, water use, waste and plastic
management, and the use of motor vehicles. Table 2 shows the total response of
children on each category of 20 children. From 14 items asked, 85.30% of children
shows that they were able to practice the LCP behavior in the various activities
even in activities such as turning off the television and lights when not in use,
saving water when bathing and brushing teeth, and sorting the waste. On the other
side, 4.30% of children shows that they rarely applying the low carbon behavior in
their activities, 9% of children shows that they do not implement the low carbon
behavior in their activities, and also of 1.40% of children it seems that they do not
know about the low carbon behavior. The role of environmental education by
parents at home and teachers at school is very important to establish the
environmental awareness character in students since an early age [24].
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Collaboration between school and family makes it very easy for the child to build
and develop low carbon literacy in him and apply it in everyday behavior.
There are some behaviors of 6th grade that is not in harmony with the low
carbon principles. First, 35% of students leave electrical appliances such as
televisions stays attached to the socket. Habituation is one of the best ways to
educate and build children’s characters [25]. Second, there are 20% of students still
let the air conditioner stays on for 24 h. Furthermore, there are still 30% of students’
waste water when bathing using a bathtub. Fourth, there are 25% of students still
often use plastic bags to wrap food or groceries.
Table 2. Low carbon practices of 6th grader.
Response
Yes
Sometimes
Don’t know
No

Total
239
12

Percentage
85,3%
4,3%

4

1,4%

25

9%

3.3. Measures the household electricity consumption and CO2 emissions
Besides the children low carbon behavior, the study explored parents’ ability to
calculate the electricity consumption of their home appliances and CO2 emissions of
their home. Figure 2 shows most of the parents apparently did not understand that the
electricity consumption causes the CO2 emissions. The most interesting things is the
ability to measure the power consumption of parents who answered “know” it is
measuring the electricity of kWh meters instead of calculating the power of the whole
household appliances [26]. So, to facilitate them in doing that, here we present an
example of calculation of electricity consumption and CO2 emissions of the middleclass household. A household appliances that owned by a middle-class family
according to their needs for cooking (rice cooker and refrigerator), cooling (fan),
lighting (lamps), entertainment (TV), and others (iron) [27].

Fig. 2. The parents ability to calculate electricity and CO2 emissions.
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The electricity consumption of these tools can be calculated as follows:
i. Lighting, average time per day of a lamp is 8 hours, then:
Consumption of electricity = Power×Time = 73×8 = 0,584 kWh/day. Total
consumption of electricity for the lights is 0,584×30 = 17,52 kWh / month.
ii. Electric Iron, with power @ 350 W and use time 10 hours per month, then:
Consumption of electricity = Power x Time = 350×10 = 3,5 kWh / month
iii. Refrigerator, which has 165 W, and uses time 500 hours in one month, then:
Consumption of electricity = Power×Time = 165×500 = 82,5 kWh
iv. TV 21"; with the power of 100 W, and uses time 240 hours/month, then:
Consumption of electricity = Power×Time = 240×100 = 24 kWh / month
v. Rice Cooker; the power that used to cook rice is 300 W and a lifetime 2 hours a day
(60 hours/month), then:
Consumption of electricity = Power×Time = 300 x 60 = 18 kWh/month
And for heating, the power needed only 35 W, and the effective time 20 hours/day
(600 hours/month), then: Power×Time = 35×600 = 21 kWh/month. So, the total
electricity used for rice cookers is 39 kWh/month
vi. Fan; have power 45 W with a lifetime of 4 hours/day (120 hours/month), then:
Consumption of electricity = Power×Time = 45×120 hours = 5,4 kWh/month
Total electricity that used by a middle-class household in 1 month is 171.92 kWh.
As we known the emissions factor of electricity is 0,725 kg CO2/kWh, then the total
CO2 emissions of middle-class household in 1 month is:
CO2 emissions = EC. CEF = 124.642 kg/month/house
Details of CO2 emissions of each electronic device at home for 1 month are
presented in Table 3.
Table 3. CO2 emissions of electronic devices.
Electronic
devices
Lamp
Iron
Refrigerator
Television
Rice Cooker
Fan

Electricity consumption
(kWh)
17.52
3.50
82.50
24.00
39.00
5.40

CO2 emissions
(kg)
12.70
2.54
59.81
17.40
28.28
3.92

From previous findings and descriptions, it appears that both the school
(teacher) and the family (parents) have the same contribution in the process of
forming low carbon literacy in the child [27]. So, in the future, we need a study on
the effectiveness of collaboration between parents and teachers towards the process
of developing low carbon literacy of students. In addition, it can also be learned
about the direct relationship between the parents low carbon literacy level and the
children low carbon literacy level.

4. Conclusion
From the behavioral survey related to low carbon that carried out on the 3rd and
6th grader, it was found that the low carbon literacy of children from middle-class
families were on average at a good level. But the child needs further attention and
guidance on some behaviors such as watching television, wasteful of water,
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throwing the food when eating, let the socket is connected, and the use of toys and
plastic bags. Actually, the students and parents do not understand how to calculate
energy consumption and CO2 emissions from various household appliances in their
home. This finding could be an illustration that in order to develop low carbon
literacy of students, it can not only be through class learning alone, but must be
accompanied by guidance, and habituation process. And also, it cannot be done
alone, but it has to collaborate with parents. In the future, it is necessary to conduct
a research on the direct relationship between the parents low carbon literacy level
and the children low carbon literacy level.
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