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ABSTRACT

The current demand of electrical energy is a necessity in performing human activities. The demand is increasing every year with the increase in
community welfare and electronic equipment finding. The research aims to know factors influencing household electricity demand. The research
uses cross-section data of household electricity consumers. Data collected are processed and analyzed using multiple regression analysis double log
method. The research results indicate that factors influencing the electricity demand for household group with low electric power installed include: the
amount of power of the electronic appliances used and household income, whereas for household group with medium electric power was positively
and significantly influenced by: The amount of power of the electronic appliances used, household income, number of family member and number
of room. For group with high electric power it was positively and significantly influenced by the amount of power of the electronic equipments used,
number of room, number of family member and building area. Hence, to minimize the electrical energy usage, it is required the use of power saving

electronic appliances.
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1. INTRODUCTION

The current electricity demand is very crucial in performing
daily activities. It increases every year with the increase of
community income, economic growth, and population (Sekretaris
Dewan Energi Nasional, 2016). In Indonesia, it is the duty of the
government to guarantee the electrical energy availability for
industrial, commercial as well as household demand (Kementerian
Energi dan Sumbedaya Mineral, 2016).

Electricity is an important energy source in household life. So
important is electrical energy that human could not be separated
from its availability for production, trade or household life
activities (Mulyani and Hartono, 2018). In the households,
electrical energy is not only required as lighting devices but also
for the use of home electronic appliances (Saepudin, 2018).

The increase in electricity demand and fuel oil, in general,
according to (Bachtiar, 2013), (Akhmad and Amir, 2018),

(Kuswara, 1997) is caused by: (1) the growth in gross domestic
product along with an increase in economic activities, (2) the
increase in the use of electronic goods and (3) the change in
generators due to low economic scale as well as the growth of
new generators due to distribution and transmission. In addition,
population growth with the growth of household number requires
attention in terms of future electric power procurement.

The increase in energy demand in Indonesia must offset with
energy availability, including electrical energy (Latif, 2016),
(Akhmad et al., 2019). Therefore, due to the importance of
electrical energy for community’s daily life, the government needs
to take significant action to fulfill electrical energy availability
affordable for all societies.

PT. Perusahaan Listrik Negara (PLN) as a sole right holder for
electrical energy provision for communities (monopoly) divides
electricity consumers into various groups. According to economic
activities, the consumers are divided into four groups, namely:
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(1) business, (2) industry, (3) public or government and (4)
household (Perusahaan Listrik Negara, 2017). The household
group at present is the largest electric consumption in the state. The
business group consists of: Trade, financial service, restaurants,
entertainment service, lodging service and social services.
The industrial group includes textile, metal, food, machinery,
automotive and other industries. The public group comprises all
government offices, central as well as regional governments. The
electricity demand for the four groups is increasing every year.

The increase in community income, population and electrification
program from the government encourages increased electricity
demand in the communities both for business and household
necessities. The need of community for electronic appliances
such as TV, AC, refrigerators, and other increases with community
income (Holtedahl and Joutz, 2004), (Lubis and Nababan, 2011).
The electricity demand also increases along with the rapid
development of housing and increasing population.

Therefore, the PT PLN persero is demanded to continue increasing
its electricity supply. It must be conducted well and planned since
it would bring crisis on national electricity condition in the future
if there is no additional new power plant capacity by the PT PLN.
The reason is related to the growth in electricity demand for the
last 5 years that continues to increase by 7-11% per year despite
the economic condition that has not fully recovered (Sekretaris
Dewan Energi Nasional, 2016). On the other hand, PT PLN Persero
is only capable of fulfilling the growth in demand of 5% per year
(Samudro, 2016). Thus, the demand is greater than the supply,
especially electricity availability outside the Java and Bali Islands.

South Sulawesi Province has 20 regencies and three cities and
population of 8,771,970 people with number of household of
2,014,073 head of families in 2018 (Badan Pusat Statistik, 2019).
As part of national electricity system, South Sulawesi Province
is one of areas in Indonesia where almost all of its regencies and
cities have been equipped with electricity facilities. The growth of
average electricity demand in the area for the last 5 years is 9.1%
per year. In 2019, the amount of installed capacity is 2,841,564,900
VA that comprises 268,727,400 for 450 VA group, 164,762,000 VA
for 900 VA S/D 2200 VA group and 175,326,700 for above 3500
VA group. (PT. PLN Wilayah Sulawesi Selatan, 2019). Therefore,
PT. PLN as a single electricity provider for household is required
to adjust the available power to community demand for electricity.
Hence, the research aims to know factors influencing household
electricity demand in South Sulawesi Province.

2. LITERATURE REVIEW

2.1. Willingness to Pay (WTP) Concept

In general, household demand model, such as electrical energy,
always connects to demand utility of electrical energy (Guertin
et al., 2003). The fact, however, indicates that price variable or
electricity tariffs in Indonesia is set by the government, in this case,
PT PLN (persero) as a company that provides electrical energy
for the community. As consequence, we cannot use market price
as a pricing base. Thus, we could use willingness to pay concept
as electricity price variable (Varian, 1992), (Nicholson, 2005).

The willingness to pay approach aims to obtain the willingness
of consumers to pay for the electricity price set.

According to (Zhao and Kling, 2004) willingness to pay is the
willingness of consumers to pay a number of goods and services
at a certain time or the willingness of consumers to pay a certain
amount for goods purchased at a certain time. Therefore, electricity
rates in Indonesia are unilaterally set by the government or state
electricity company (PLN). The reason is that electricity is a
public good and it is related to the needs of many people’s lives. In
addition, it must be controlled by the state and it requires subsidy
to achieve social justice. Based on the consideration, price or
tariffs in the current research proxies by willingness to pay (WTP)
with contingent valuation (CV) method. It aims to find out the
willingness of households to pay the electricity tariffs charged.
The CV model used to obtain WTP is a closed-ended referendum
format model.

The determination of electricity tariff with WTP approach is
possible with the following considerations: (1) it allows consumers
to reveal the real price of a good and service; (2) the electricity
energy tariffs in Indonesia is an increasing block-rate pricing so
as each group has different tariff charged (Pattanayak et al., 2006).
Thus, marginal price or average price is appropriate for the model.
It is, however, only suitable if we use time series data. The research,
on the other hand, used cross-section data of household electrical
energy consumers (Rozan et al., 2004).

2.2. Electricity Demand

Electricity energy price’/tariff policy in Indonesia is set by PT
PLN (Persero) as the only electricity energy provider company
(monopoly). The determination of electricity tariffs in Indonesia
is in form of increasing block-rate pricing. Thus, price is set
differently for each group of usage level stratum. The tariff
system indicates that electricity tariffs in the same group has
no price variation and consumers only acts as price receiver
(Kementerian Energi dan Sumbedaya Mineral, 2016). Therefore,
this research electricity tariff is not included as an estimation
variable.

The electricity demand is generally influenced by several factors.
The electricity usage for each consumer group is basically
different. The difference depends on: (1) type of object that uses
the electrical energy and (2) the usage period (Philipson and
Willis, 1999), (Surbakti and Kodoatie, 2013), (Musibau et al.,
2019). The electricity demand level based on customer group,
time and power is influenced by: (1) time; (2) weather and (3) the
occurrence of important events (Kadir, 2000), (Guiliany et al.,
2020). Further, (Nagurney and Arneaux, 1991), (Comfort et al.,
2018), state that the electricity demand is influenced by: Usage
time, economic condition, weather condition, AC usage, number
of owned electronic appliances, demographic condition, television
usage and other electronic appliances usage.

The household electricity demand is influenced by: Number of
electronic appliances or electrical appliances used, household
income, applicable electricity tariffs, demographic variables,
location and education level of head of family (Matsukawa,
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Table 1: Estimation results of household electricity demand model in south sulawesi province

R-1/TR 450 VA

Intercept 30.051 <0.0001 0.8727 87.27
X1=Amount of electronic appliance power used 0.2966 3.3210 0.0470
X2=Household income 0.1012 5.1341 0.0082
X3=Number of family member 0.1856 1.1031 0.1030
X4=Number of room in a household 0.2624 0.9075 0.2782
X5=Building area 0.0348 0.1431 —0.5180
X6=Education level of head of family —0.8025 0.0173 0.0497
R1/TR900-R1 2200 VA
Intercept 75.23 <0.0001 - 0.9127 139.02
X1=Amount of electronic appliance power used 0.6966 6.2401 0.0070
X2=Household income 0.0514 3.0532 0.0491
X3=Number of family member 0.1851 3.1031 0.0430
X4=Number of room in a household 0.0610 3.8061 0.0251
X5=Building arca —0.0213 0.0431 —-0.3180
X6=Education level of head of family 0.0256 0.1132 0.8697
R2 and R3 2201 VA and above
Intercept 102.03 <0.0001 - 0.9003 99.71
X1=Amount of electronic appliance power used 0.4532 9.1301 0.0007
X2=Household income 0.0222 0.4241 0.1452
X3=Number of family member 0.5651 6.0104 0.0065
X4=Number of room in a household 0.2410 5.7702 0.0082
X5=Building area 0.4813 0.0431 0.0180
X6=Education level of head of family —0.0452 3.4173 —0.2442

2004); (Humbatova et al, 2020); (Nando, 2018); (Moranco
et al., 2005).

Studies on household electricity demand in Indonesia are still
limited. For example, studies by (Bachtiar, 2013), at guntarano
village tanantovea sub-district donggala regency, (Santosa et al.,
2019), at prisma asri housing complex in tegal regency central
java and (Rahim et al., 2018) in South East Sulawesi that used
time series data in 1985-2016. Those studies used variables of
household income, electricity tariffs, and number of household
member and room. They also estimated electricity demand and
requirement as a whole, whereas in Indonesia, consumers are
divided into several strata according to the installed capacity.
Household in Indonesia is categorized into six groups, namely:
R1/TR 450 VA; R1/TR 900 VA; R1/TR 1300VA; RI/TR 2200VA;
R2/TR 2201-6600VA, and R3/TR > 6600 VA. In the current
research, therefore, we divided household consumers into three
groups, namely: (1) R1/TR450VA, (2) R1/TR900VA to 2200VA,
and (3) R2 and R2 TR >2201VA. The grouping was based on
consideration that Group 1 represented low income consumer
group, group 2 represented middle class consumers and Group 3
represented upper class consumers.

3. RESEARCH METHOD

The research population included all households that subscribed
to electricity to PT. PLN (Persero) South Sulawesi Province
region. The population spread in 23 regencies and cities.
Sampling was conducted based on cluster random sampling
technique. In this technique, households were divided into
three groups, namely: (1) R-1/TR 450VA, low electrical energy
user group (subsidized) (2) R1/TR900-R1 2200VA, medium
electricity user group, and (3) R2/R3 2201 above. 100 samples
were chosen for each group. Next, sampling was conducted

randomly in each household group from the selected regencies
and cities.

The research used cross-section data from household electricity
consumers in South Sulawesi Province. The data collected
consisted of: (1) average household electricity consumption for
6 months from January to June 2019, (2) amount of capacity for
each electronic appliances used, (3) average household income,
(4) number of room, (5) building area, (6) number of family
member and (7) education level of head of family. The secondary
data used included demographic data and electricity obtained from
Bureau of Statistics of South Sulawesi Province and PT PLN
(Persero) of South Sulawesi Province.

3.1. Analysis Method

Multiple linear regression analysis was used to estimate home
electricity demand in South Sulawesi Province by using double
log method or natural logarithm (Ln). The developed natural
logarithm is presented as follows.

LnY = a + bLnX; + b,LnX, + b;LnX; +

b,LnX, + bsLnX; + bsLnX, + e (1)

where:

Y=Household electricity demand

X1=Amount of electronic appliance power used
X2=Household income

X3=Number of family member

X4=Number of room in a household
X5=Building area

X6=Education level of head of family

e=Error term

b,b,b,b

.» b,, b, and b =coefficient/slope
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where:

b,b,,b,b,b>0andb<0

Model estimation was conducted using ordinary least square (OLS)
technique. To ensure that the regression coefficient is the best linear
unbiased estimator (BLUE), autocorrelation, heteroscedasticity
and multicolinearity tests were conducted.

4. RESEARCH RESULTS

The results of identification on home appliances that used electrical
energy indicated that for household group of R-1/TR 450VA, a
subsidized electricity user group, the electricity usage was generally
intended for: Lighting, refrigerators, water machine, television, fan,
and kitchen appliances that had low electrical power. The electricity
bill paid by the group was Rp 50,000-Rp 120,000/month, on average.

In the second group, which was R1/TR900-R1 2200VA of middle
class electricity users, the electricity usage was, generally, intended
for: lighting, refrigerators, water machine, 2—4 televisions, 14
ACs and kitchen appliances and other electronic appliances. The
electricity bill paid by the group was Rp 150,000-Rp 3,000,000/
month, on average. The third group, which was R2 and R3 2201 VA
and above, the electricity usage consisted of lighting, refrigerators,
water machine, 3 or more television units, AC of more than 3 units,
AC central and other equipment in the kitchen or others. Their
electricity bill per month was above Rp 3,000,000, on average.

4.1. Model Estimation Results

The result of household electricity demand model estimation in
South Sulawesi Province was grouped into three, namely: (1) R-1/
TR 450VA, subsidized electricity user group (2) R1/TR900-R1
2200VA, middle power electricity user group and (3) R2/R3 2201
or above, large electric power groups.

The model estimation results indicated that the amount of electronic
appliance power used had a positive and significant influence on
household electricity demand for every stratum in South Sulawesi
Province. This finding was in line with (Nababan, 2015) finding
that studied on the characteristics of simple-household electricity
demand. The model estimation result of R1 450VA group obtained
0.2966 indicating that for every 1% increase in electronic appliances
resulted in an increase in electricity demand of 0.296%. The model
estimation result of R1900 VA -2200VA group obtained 0.6966
indicating that for every 1% increase in electronic appliances
resulted in an increase in electricity demand of 0.6966%. Further,
the model estimation result of R2 and R3 2201 VA and above group
obtained 0.4532 indicating that for every 1% increase in electronic
appliances resulted in an increase in electricity demand of 0.4532%.

The model estimation result on household income found that
household income had a positive and significant influence for
lower group, which was R1 450 VA and middle group of R1 900
VA-2200 VA. The R2 and R3 2201 VA and above group, however,
the influence was positive yet insignificant. If we focused on the
coefficients of estimation result of household income on electricity
demand, the numbers were relatively small, which were 0.1012
for R1 450 VA, 0.0514 for R1 900 VA-220 VA and 0.0222 for R2

and R3 2201 VA and above. Therefore, we could conclude that
the higher the installed capacity stratum, the smaller the portion
of household income used for electricity consumption.

The number of family member variable had a positive and
significant influence for R1 900VA-2200 VA and R2/R3 2201 VA
and above groups. The R1 450 VA group, however, the influence
was only positive. It indicated that for every additional household
member would increase the use of household electricity usage.
The finding was in line with finding from (Filippini and Pachauri,
2004), (Peterson, 2002) that number of children had a significant
influence on electricity consumption.

The model estimation result also obtained that number of room
variable had a positive and significant influence for R1 900 VA
— 2200 VA and R1/R2 2201 VA and above groups, whereas for
R1 450 group the influence on household electricity demand was
positive yet insignificant. It can be explained that for households
with high electricity power above 2201 VA it was found that more
than 70% of the rooms were equipped with AC and TV, whereas for
middle group of R1 900 VA —2200 VA it was found that <50% of
their rooms were equipped with AC and TV. The research results
were also in line with (Assagaf, 2010) who studied middle class
household electricity demand.

The model estimation result on building area variable found that
the variable had a positive and significant influence for household
group with high electricity capacity installed. The influence,
however, was insignificant for low and medium electricity user
household groups. The finding was in line with (Jung, 1993) who
studied household electricity in South Korea.

The estimation results also suggested that variable of education level
of head of household for all household groups, lower, middle and
upper, had no significant influence on household electricity usage.
The finding was in line with (Jung, 1993) finding in South Korea.

5. CONCLUSION AND
RECOMMENDATIONS

The research results indicated that for electricity household
customers with low installed capacity it was found that the amount
of electronic appliance power used and household income had a
positive and significant influence on electricity usage. Whereas, for
customers with medium electrical energy installed capacity it was
found that number of family member and number of room had a
positive and significant influence on household electricity usage.
Moreover, household with high installed capacity it was found that
variables of amount of electronic appliance power, number of family
member, number of room and building area had a positive and
significant influence on household electricity usage. The research
results also indicated that the variable of education level of head
of household had no significant influence on household electricity
usage for lower, medium as well as high installed capacity.

Following recommendations are suggested:
1. Regarding household electricity usage saving, it is necessity to
use electronic appliances with low electric power. Therefore,
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it is expected that in the future, electronic appliances with
lower electric power could be found

2. In order to expand the research scope, it is expected that in
the future, researches conducted are not merely from demand
side but also from supply side and the consumer groups are
not limited to household group but also covers consumers,
social, business, industry and public.
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