
Code: E-028  

4th International Conference on Sustainable Energy and Environment (SEE 2011): 
A Paradigm Shift to Low Carbon Society 

27-29 February 2012, Bangkok, Thailand 
 

 565

Electricity Saving Potential in Indonesian Households: A Techno-Socio-Economic Analysis  
 

Muhammad Ery Wijaya* and Tetsuo Tezuka 
 

Energy Economics Laboratory, Department of Socio-Environmental Energy Science,  
Graduate School of Energy Science, Kyoto University, Japan  

*Corresponding Author. Tel/Fax: (81) 75-753-3300, E-mail: m.wijaya@at2.ecs.kyoto-u.ac.jp 
 
Abstract: Current situation in Indonesian electricity sector, although the industrial sector takes the biggest electricity 
consumer, the household electricity consumption tends to increase. Households are thus an important group when 
addressing energy conservation in the future. However, the main barrier to study the household electricity consumption 
is inadequate the available essential data. Therefore, data of household electricity consumption characteristics plays 
important roles in understanding the variety of its driving factors. This paper explores the study results of questionnaire 
survey on household electricity consumption in two different areas, which are Bandung and Yogyakarta. The 
information can be classified in technological use, social and economic characteristics. The availability of essential 
data is important to analyze the potential of electricity saving in the household sector. Furthermore, it is also important 
as input for designing energy conservation policy.  
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1. INTRODUCTION 
 
Although energy conservation is an important solution for reducing electricity demand, trend of household electricity 
demand in Indonesia tends to increase. The large population and recent economic growth has resulted in improvement 
of the overall living standard in Indonesia. There are number of household energy conservation regulations have been 
issued by government, still the approaches actually influence household electricity consumption has not been systematically 
analyzed. The low electricity prices and subsequent lack of incentive for energy efficiency improvement has resulted in 
Indonesia’s high energy intensity. Therefore, the result is far from the expected consumption by policy makers. 
Understanding the characteristics of household electricity consumption and its driving factors play a very important role 
in designing proper regulations related to energy saving in household. Thus, it will give success in wider policy adaptation 
by society. However, the main barrier to study the household electricity consumption is inadequate the available 
essential data. 
 
Therefore, data of household electricity consumption characteristics plays important roles in understanding the variety 
of its driving factors. This paper explores the study results of questionnaire survey on household electricity consumption 
in two different areas, which are Bandung and Yogyakarta. The information can be classified in technological use, social 
and economic characteristics. The availability of essential data is important to analyze the potential of electricity saving 
in the household sector. Furthermore, it is also important as input for designing energy conservation policy.   
 

2. ELECTRICITY CONSUMPTION IN INDONESIA 
 
Indonesian economic development boosts the increasing of industrial and commercial sector as well as the people’s 
welfare. During the years 2001 to 2009 the GDP per capita continues to increase sharply, which the average was as much 
as 15% annually. In 2001 the GDP per capita amounted to US$ 748, and in 2009 became US$ 2,698 [1-2]. These situations 
are predicted to keep continued over coming years due to revival of the world economy. Despite of encouraging economic 
growth, but the largest economic activity in Indonesia is still centralized in Jawa-Madura and Bali area, or known as 
JaMaLi area. In 2010, total population in this area was recorded 141 million people, or almost 60% of total population 
in the country [3]. In 2000, total electricity consumption was 79 TWh, and increased to 135 TWh in 2009 [2], almost 
78% of it was consumed by JaMali area. National electrification ratio in 2009 reached to 63.75%, and it will continue to 
grow rapidly following the national economic growth [4]. Current situation in JaMaLi area, the industrial sector takes 
the largest proportion of electricity consumption as much as 47%, and followed by the household sector with 39% [5]. 
 

3. HOUSEHOLD ELECTRICITY-USE 
 

This research obtained the primary information by using questionnaire survey conducted in two cities, namely Bandung 
and Yogyakarta. The reason to select these cities was that both cities steeped in their culture. Bandung was selected as 
representation of Sundanese culture, while Yogyakarta because as center of Javanese culture. In addition, Sundanese 
and Javanese people counted as the largest electricity consumers in Indonesia. There were 100 households randomly 
selected to be investigated in-depth from each city. In Bandung, the only Sundanese people were recruited as respondents, 
while in Yogyakarta only Javanese people were selected. The respondent were recruited through a door-to-door 
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solicitation procedure in which then they were asked for permission to survey their home appliances, checking their 
monthly electricity bill, and a depth interview regarding family member in the house, and typical of their behavior in 
electricity use. The research was conducted from January to February 2011. 
 
3.2 Characteristics of respondents 
From the survey, the average households’ income level in Bandung was US$ 488.8, higher than in Yogyakarta which 
was only US$ 243.8. The average number of residents per household was 3 persons both in Bandung and Yogyakarta. 
The average daily activity of residents at home from both cities was similar, about 7.2 hours per day excluding sleeping 
time. The duration of daily activity at home was mostly dominated by children and housewife. The respondents’ 
education levels ranged from preschool to doctoral degrees, and the average education level of all respondents was 
senior high school. The respondents in Bandung usually have a house that is relatively more extensive than those in 
Yogyakarta. The survey result showed that the majority people in Bandung likely to stay in house with floor area about 
100 to 179 m2. Almost all houses in Bandung were made from brick wall, only a few houses using mix wall between 
wood and brick. In Yogyakarta, since the land price is expensive although the city is not located in the center of 
business, their people tended to build house with floor area ranged from less than 100 m2 and from 100 to 179 m2. 
Almost similar to Bandung, the structure of houses was mostly from brick wall, while the rest were from wood and mix 
wall. 
 
3.3 Characteristics of appliances 
The identification and analysis of home appliances could benefit for understanding electricity consumption characteristics 
in households. It can also benefit from developing strategies for energy conservation. In general, the ownership of 
electrical devices in Bandung was much higher than in Yogyakarta (see details on Table 1). The most preferred devices 
in the kitchen, in both Bandung and Yogyakarta, were rice cookers (including the rice warmer) and refrigerators. However, 
in Bandung the ownership of rice cookers was slightly higher than in Yogyakarta, while the ownership of refrigerators 
in Yogyakarta was higher than in Bandung. The possession of cooling devices in Yogyakarta was much higher than in 
Bandung, both for electric fan air and conditioner. Television was the major entertainment and information devices 
owned by almost all respondents in both cities. The total number of televisions in Bandung was about 223, while in 
Yogyakarta was only about 156.  
 
The appliances categorized as “others” in both cities were dominated by irons, water pumps and washing machines. However, 
washing machines in Bandung were owned by 78 households while in Yogyakarta only by 58 households, water pumps 
in Bandung was owned by 61 households while in Yogyakarta about 87 households, iron in Bandung was owned by 60 
households while in Yogyakarta by 53 households. The most lamps widely used for lighting in Bandung and Yogyakarta 
households were CFLs, fluorescent lamps, and incandescent bulbs. However, incandescent bulbs were normally used 
for specific purposes such as in bathrooms and bed lamps. Bandung households, on average, comprised used almost 
78% of CFLs, 15% of florescent lamps, and 7% of incandescent bulbs. Meanwhile, in Yogyakarta, household lighting 
comprised 82% of CFLs, 12% of lamps, and 6% of incandescent bulbs. The average power of CFLs and florescent 
lamps ranged from 8 to 40 watts, while incandescent bulbs ranged from 5 to 10 watts 
 
3.4 Monthly electricity consumption 
The survey found that electricity consumptions by cooking, lighting, entertainment and information and other devices in 
Bandung were higher than in Yogyakarta, those lead to the higher in average monthly electricity bill. Although the 
possession of cooking devices in Bandung was lower than in Yogyakarta, but the frequency of use was higher. In 
addition, in Yogyakarta, electricity consumption in cooling devices was higher than in Bandung, this is due to the 
intensity of cooling devices and uses. Table 2 presents profile of electricity consumption per household in both cities. 
The average monthly electricity bill paid by households in Bandung and Yogyakarta are US$ 21.6 and US$ 16, 
respectively. 
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Table 1 The possession of electrical devices in Yogyakarta and Bandung 

City Appliance 
Number of household based on the appliance 

possession  
1 Item 2 Items 3 Items ≥4 Items 

Bandung Cooking     
Rice cooker 90 5 0 0 
Refrigerator 77 6 0 0 
Water dispenser 19 1 0 0 
Microwave oven 19 0 0 0 
Juice blender 7 0 0 0 
Toaster 2 0 0 0 
Handy Mixer 1 0 0 0 
Coffee maker 1 0 0 0 
Electric stove 1 0 0 0 
Cooling     
Electric fan 38 6 3 0 
Air conditioner 7 3 1 1 
Entertainment/Infotainments     
Television 33 29 20 18 
Computer 42 7 1 0 
Radio with CD/DVD player 41 5 0 0 
CD/DVD player 34 4 1 1 
Laptop 28 6 0 0 
Game machine 6 0 0 0 
Others     
Washing machine 78 0 0 0 
Water pumps 58 1 2 0 
Iron 60 0 0 0 
Hair dryer 2 0 0 0 

Yogyakarta Cooking     
Rice cooker 81 4 1 0 
Refrigerator 77 8 3 0 
Water dispenser 9 0 1 0 
Microwave oven 6 0 0 0 
Juice blender 21 2 0 0 
Toaster  0 0 0 
Handy Mixer 12 0 0 0 
Coffee maker  0 0 0 
Electric stove 1 0 0 0 
Cooling     
Electric fan 47 18 11 4 
Air conditioner 9 4 2 2 
Entertainment/Infotainments     
Television 57 28 13 1 
Computer 47 7 0 0 
Radio with CD/DVD player 26 1 2 0 
CD/DVD player 23 3 0 0 
Laptop 15 7 6 1 
Game machine 4 0 0 0 
Others     
Washing machine 52 0 0 0 
Water pumps 81 6 0 0 
Iron 51 1 1  
Hair dryer 2 0 0 0 

 
Table 2 The average appliances electricity use per household in Yogyakarta and Bandung 

City 
Home Appliances (KWh/month) 

Cooling Cooking Lighting Entertainment Others 
Bandung 67.3 178.6 41.2 101.6 25.7 
Yogyakarta 79.74 122.4 33.2 65.3 17.4 
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3.5 Behavior related to electricity consumption 
A. Factors considered in the purchase of electrical devices 
The respondents were asked the factors considered in the purchase of electrical devices. An interesting result obtained 
from the survey in both cities, where the price was not a major consideration when buying an electrical appliance, but 
the usefulness of an appliance. Fig. 1 shows the factors considered by respondents in the purchase of electrical 
appliance. About 50% of respondents in Bandung choose the usefulness factor and about 31% selected the price factor 
when buying an electrical appliance. Meanwhile, in Yogyakarta, the rate of respondents to select the usefulness factor of 
an appliance was very high, about 80%, while there was only 8% selecting the price factor as major consideration. The 
power consumed by an appliance did not seem as the priority in purchasing an appliance, since only selected by about 
11% and 8% of respondents in Bandung and Yogyakarta respectively. The eco-friendly electrical appliances have not 
been considered as a necessary factor for respondents.  
 

 
Fig. 1 Factors considered by respondents in the purchase of electrical appliance 

 
B. Reasons for limiting using an entertainment device 
The entertainment and information devices play an important role in electricity consumption since their usage is based 
on the satisfaction of the owner. In this study, the use of television was taken as an example. Respondents were asked 
how they would stop to watch a television. The results showed that respondents in Bandung considered the fulfillment 
of happiness as the first reason and the fulfillment of need on news as the second reason for limiting watching a 
television. Meanwhile, different results were obtained in Yogyakarta, the respondents considered the fulfillment of need 
on news as the first reason and the fulfillment of free time as the second reason for limiting watching a television. Fig. 2 
presents details of respondents’ reasons for limiting watching a television.  
 

 
Fig. 2 Respondents’ reasons for limiting watching a television 

 
C. People`s style in using lighting 
Lighting is the most widely used electrical device in the household sector. From the survey, it found that the behavior in 
using lighting in both cities were similar. Majority of respondents was turning on lighting only on room being used. 
However, in Yogyakarta, the rate of respondents turning lighting on all places in the home was higher than in Bandung, 
it was about 15%. This was due to the reason that traditional mindset in Yogyakarta that the luminous house is a symbol 
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of prosperity. Details of respondents’ behavior in using lighting are presented in Fig. 3. 
 

 
Fig. 3 Respondents’ behavior in using lighting 

 
D. Energy saving motivation 
The questionnaire also asked to the respondents about their motivation to do energy saving. The results showed that 
respondents in Bandung tended to do energy saving more for economic reason rather than the environmental saving 
reason. Meanwhile, in Yogyakarta, about 46% of respondents tended to do energy saving due to save environment, and 
about 41% of respondents had motivation to do energy saving for saving money. Fig. 4 presents the respondents’ 
motivation to do energy saving. 
 

 
Fig. 4 Respondents’ motivation to do energy saving 

 
4. ELECTRICITY SAVING APPROACHES 

 
4.1 Efficiency improvement of electrical appliances 
From the results of survey presented in Table 1 and 2, the households’ possession on electrical devices shown equality 
to electricity consumption. The higher number of electrical appliances owned by a household, thus the higher monthly 
electricity bill must be paid. Therefore, improving the efficiency of electrical appliances is a good way to reduce 
electricity consumption. The impact of home appliances and lighting in Yogyakarta and Bandung indicate the 
differences in patterns of consumption. Introduction of LED lamps might produce significant electricity saving since the 
most lamps widely used for lighting in Bandung and Yogyakarta households were CFLs, fluorescent lamps, and 
incandescent bulbs, respectively. Bandung households, on average, comprised used almost 78% of CFLs, 15% of 
florescent lamps, and 7% of incandescent bulbs. Meanwhile, in Yogyakarta, household lighting comprised 82% of CFLs, 
12% of lamps, and 6% of incandescent bulbs. The average power of CFLs and florescent lamps ranged from 8 to 40 
watts, while incandescent bulbs ranged from 5 to 10 watts. In Bandung, washing machines, water pumps, and irons 
were identified as the largest contributors for other devices. The introduction and promotion of high efficiency washing 
machines, and water pumps might produce significant electricity savings in Bandung. In Yogyakarta, other devices and 
cooling devices produced the most significant impact on monthly electricity bills due to the high penetration rate and 
use of electric fans and water pumps in households. The high rate of use of water pumps was a way to improve water 
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infrastructure in the city that would reduce water pump usage in households and also finally reduce electricity 
consumption in Yogyakarta. No less importantly, the improvement of energy efficiency levels for all home appliances 
and lighting would contribute significantly to electricity savings.  
 
4.2 Promoting electricity saving Behavior 
The behavioral use in electrical devices has clearly shown the effect to the monthly electricity consumption. In Bandung, 
the satisfaction on using entertainment devices mostly based on happiness (about 38%); therefore it became the second 
highest contributor to monthly electricity consumption after cooking devices, which was 101.6 kWh/household. 
Meanwhile, in Yogyakarta, the biggest reason in limiting using an entertainment device was based on need on news 
(about 50%), since the news has certain limitation time to be broadcasted, thus the electricity consumption from 
entertainment devices had significantly lower than in Yogyakarta. Another example of electricity consumption caused 
by behavior of users was in other devices; the intensive use of irons in Bandung (in average 30 minutes/daily use) was 
the main cause of high electricity consumption among the other devices. The regular use of irons for a few pieces of 
clothing should therefore be avoided. Those findings suggest that promoting electricity saving behavior for resident 
could be an important way to control electricity consumption.  
 
4.3 Policy options 
Offering incentives for pushing and accelerating the penetration of higher efficiency appliances and lighting would also 
give a beneficial for government and society. People would save money by reducing their electricity bill, and 
government would save capital resources due to the saving of electricity expansion planning. The most appropriate 
incentives for Indonesian households could be: price subsidy to higher efficiency devices and lighting for households; 
reducing tax for higher efficiency devices and lighting to enter the domestic market; or the combination of both 
approaches. Other ways to accelerate the penetration of higher efficiency appliances and lighting are by issuing 
mandatory standards for manufacturer to produce and release products with certain minimum levels of energy 
efficiency in Indonesia, and by applying energy efficiency labeling widely to most home appliances in order to help 
people selecting the most efficient home appliances with affordable prices. Furthermore, in order to achieve better 
success in policy adaptation by society, thus understanding the characteristics of household electricity consumption in 
terms of technological use, and social and economic characteristics become necessary before designing policy measures. 
 

5. CONCLUSION 
 
The essential data is required to understand the characteristics of household electricity consumption and its driving 
factor in Indonesia. Therefore, survey on household electricity consumption classified in technological use, social and 
economic characteristics was conducted in Bandung and Yogyakarta. The results show that electricity consumptions by 
cooking, lighting, entertainment and information and other devices in Bandung were higher than in Yogyakarta. In the 
behavior of electricity use, particularly in entertainment devices, the results show that respondents in Bandung 
considered the fulfillment of happiness as the first reason and the fulfillment of need on news as the second reason for 
limiting watching a television. Meanwhile, different results were obtained in Yogyakarta, the respondents considered 
the fulfillment of need on news as the first reason and the fulfillment of free time as the second reason for limiting 
watching a television. From the results, the electricity saving approaches could be by increasing efficiency of appliances, 
promoting electricity saving behavior and also pushing several energy policies by government such as subsidy, reducing 
tax, giving mandatory to manufacturer to release high energy efficiency appliances, and applying energy efficiency 
labeling to the home appliances products.  
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