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Preface 
 

This report is prepared of the project óCapacity development and strengthening for 

energy policy formulation and implementation of Sustainable energy projects in Indonesia 

(CASINDO). The CASINDO project aims to build a self-sustaining structure at both a 

national and regional level by strengthening human capacity, particularly, the Provinces of 

North Sumatra, Yogyakarta, Central Java, West Nusa Tenggara and Papua to formulate 

energy policies and develop and implement sustainable energy projects. 

The CASINDO project is funded by NL Agency and implemented by a consortium co-

ordinated jointly by the Indonesian Ministry of Energy and Mineral Resources and the 

Energy research Centre of the Netherlands (ECN), comprising the following organizations:  

¶ Indonesian Ministry of Energy and Mineral Recourses, Jakarta. 

¶ Muhammadiyah University of Yogyakarta, Yogyakarta. 

¶ Diponegoro University, Semarang. 

¶ University of Sumatra Utara, Medan. 

¶ University of Mataram, Mataram. 

¶ University of Cenderawasih, Jayapura. 

¶ Institute of Technology of Bandung (ITB), Bandung. 

¶ Technical Education Development Centre (TEDC), Bandung. 

¶ Technical University Eindhoven, Eindhoven. 

¶ ETC-Nederland, Leusden. 

¶ Energy research Centre of the Netherlands ECN, Petten 

 

The responsibility for the content of this report lies with the authors. It does not 

represent the opinion of NL Agency and NL Agency are not responsible for any use that may 

be made of the information here. 
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Executive Summary 

Energy has a very important role and has become a basic necessity in national 

sustainable development. Therefore, energy should be used sparingly and in a rational 

manner so that present and future energy demand can be met. Given the importance of using 

energy efficiently Government needs to devise a framework regulating the utilization of 

energy resources through the efficient application of technology and stimulating energy-

saving behaviours. 

According to BPPT "Indonesia Energy Outlook 2010", no. ISBN 978-979-95202-5-8, 

in 2007, final energy demand was 864.78 million SBM. For base case model R60, that is a 

scenario with low price of 60$/barrel, the projected energy demand growth rate increased by 

3.6% per year, reaching 2.204 million until year 2030 with and assumed population growth of 

1.36% per year. 

If a policy to conserve energy and encourage the use of renewable energy technologies 

is adopted, energy demand would be reduced by 12-16 percent per year. Indonesian total 

energy production next 20 years is estimated to reach 4.6 billion SBM per year. 

With the increasing use of energy, it also realized the importance of saving energy on 

the wearer. This was stated in Presidential Instruction (Instruction) No. 9 of 1982 dated 7 

April 1982, issued by the Government of the Republic of Indonesia, on the Conservation of 

Energy. Instruction this mainly aimed at building lighting, air conditioning, appliances and 

office equipment that uses electricity, and service vehicles. 

The purpose of this technical working group in CASINDO project is to research the 

steps and policy measures needed to improve the efficiency of electrical energy consumption 

in the household, industrial, and commercial buildings sector for Central Java. 

Central Java is a province with 6.2 million electricity consumers consisting of roughly 

97% Household, 3% Industry, 0.07% commercial buildings. PLN, the national electricity 

utility, is struggling to supply the large amount of  electricity to meet these demands, and 

struggle is exacerbated by consumers that ignore about energy efficiency. 

Inefficient energy behaviors such as: 

1) Leaving on the light in daytime 

2) Leaving on electrical equipment with excessive duration of use. For example 

television, air conditioner, and other electrical equipment. 

3) Consumers still using old model and inefficient electrical appliances. 

4) Industries that do not use advanced control equipment to reduce energy consumption, 

especially for production motors. 

5) Industries and commercial buildings that use conventional heaters instead of passive 

technology. 
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If this situation continues, electricity demand will grow and gradually surpass the 

amount of electrical energy that can be provided by PLN. 

The government has launched a 10,000 MW generating program by holding several 

power plant projects, mostly in the form of thermal power plants in some areas to overcome 

the electrical energy crisis that feared will happen. However, the generation of electrical 

energy also needs fuel. The fuel mostly used in a thermal power plants is coal which is a 

nonrenewable energy source. Thus in addition to the 10,000 MW generating program from 

the government, another solution is needed so that the available energy can be used more 

efficiently. 

In an effort to realize an efficient use of electrical energy, the government introduced 

Presidential Instruction No. 3 of 2011. This instruction targeted to the ministry until the 

governor and the regents. Presidential Instruction No. 3 of 2011 confirm the energy savings 

efforts, one of them is electrical energy that targeted to reduce the amount of usage for about 

20% calculated from the average of electricity usage in each region within a year. But the 

government's efforts in promoting energy efficiency in Indonesia are still hampered by public 

awareness factor. 

This study exists to promote public awareness of energy efficiency by describing the 

financial benefits and possibilities of savings energies in order to support the government's 

energy saving program, such as campaigning PLNôs "power-saving 17-22" program, 

replacement of old equipment that uses high power consumption with a new low-power one, 

reduction unnecessary lighting, appreciation to the people who find and develop energy-

efficient power utilization, persuade industries to uses the speed controller driver for 

production and fan motor to streamline the electrical energy usage. 

Before This report being arranged, a field survey conducted first to taking samples of customer 

electricity usage data on the household, business and industrial sector. Then NPV and potential 

savings calculated for each customer type. The calculation result data will be discussed in detail in 

this report. 
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1. INTRODUCTION 

Background 

The usage of electrical energy at Central Java is growing each year. According to PLN 

the number of consumers increase by about 3.5 % every year. This means a steady growth in 

electricity demand while Indonesia is in a state of electrical crisis, with frequent power cuts. 

This calls for increased efforts to save the energy from the household, business, and industrial 

sectors. 

 
Figure 1.1 Comparative table of energy use in each sector in Central Java 2006 ï 2008 

 

By comparing data on energy use in Central Java that includes energy consumption in 

the household sector, industry, commerce, transportation, and the other from 2006 to 2008, 

can be calculated that the total energy demand in Central Java increased by 1 ï 3%. the 

transport sector used the largest amount of energy in each year from 2006 to 2008, followed 

by the household, industrial, and commercial sector. 

Energy consumption in the figure above has the details of the use of energy sources as 

following : 

 

Figure 1.2 Comparison of energy resources using in Central Java in 2005-2008 
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Figure 1.2 shows the electrical energy demand increasing between 2005 until 2008 by 2 

ï 4 % per year. Due to customer growth, the electricity demand increase was about 4% - 8% 

per year. Growth in electricity demand until 2009 also increased significantly. This is 

influenced by the growing number of customers are more and more every year. If this 

continues without any control or energy conservation efforts will  have a big impact on the 

availability of energy resources in Indonesia. 

For the recent data of energy consumption in 2009 for the Central Java Province are 

shown in the table below, in accordance with the original units. 

Table 1.1 Data energy consumption in the Province of Central Java in 2009 

 

Government has chosen to address the problem related to electrical energy supply by 

increasing the amount of electrical energy generation in Indonesia with a 10,000 MW 

program. With the increasing number of power plants, hence the need for fuel will also 

increase. Currently renewable energy that can be utilized in an optimal number is very 

limited. Therefore, Central Java is still dependant on fossil fuels. 

In addition to the  availability and price volatility of fossil fuels another important 

factor to consider also the impact of fossil fuel consumption on the environment. Through the 

burning of fossil fuels to generate electricity CO2 and CO gas are emitted in large quantities 

contributing to global warming. 

Fossil fuel prices in Indonesia tend to be cheaper than in other countries in the world. 

This is because the government provide large subsidies to fossil fuels. The more fossil fuels 

are used, the more state money is spent on fuel subsidies. Therefore, the electrical energy that 

is still dependent on fossil fuels must be conserved in its use. 

No Fossil Fuel 
Energy Consumption in 2009 

Household Business Transportation Industrial 

1 Avtur - - 39.940 KiloLiters - 

2 Pertamax - - 33.188,07 KiloLiters - 

3 Premium - 26.622 KiloLiters 2.449.224 KiloLiters 133.110 KiloLiters 

4 M Tanah 79.774,74 KiloLiters 41.385,04 KiloLiters 328,21 KiloLiters 50.008,17 KiloLiters 

5 M Solar - 44.811,95 KiloLiters 716.706,21 KiloLiters 438.493,27 KiloLiters 

6 M Diesel - - 1.296,94 KiloLiters 32.508,49 KiloLiters 

7 M Bakar - - 9.934,14 KiloLiters 511.700,98 KiloLiters 

8 LPG 264.179,71 Ton 42.448,77 Ton - 39.349,96 Ton 

9 Batubara - - - 2.043.876,31 Ton 

10 Arang Kayu 4.036,44 Ton - - - 

11 Listrik 6.424.000 MWh 1.509.000 MWh - 4.527.000 MWh 

12 Kayu Bakar 15.288,8 Ton - - - 

13 Biogas 2.452,48 Ton - - - 

14 LNG - - - 29.304,42 Ton 
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Therefore, measures are needed to develop and strengthen existing energy policy. One 

important element is energy conservation. Conservation policy aims to preserve existing 

resources through wise use of resources for achieving a balance between development and 

environmental development. Energy conservation efforts should be supported and 

implemented by all stakeholders from all sectors. To support this transition, policy should be 

introduced to allow conservation goals can be achieved optimally. 

National Regulation and Policy of Energy Efficiency Policy 

Here is a chart of national energy conservation policy: 

1982

1991

1995

2005

2006

ENERGY 

CONSERVATION 

POLICY

2007

Presiden Instruction No. 9 Year 1982 in Energy Conservation

Presidential Decree No. 43 Year 1991 in Energy Conservation

Master Plan in National Energy Conservation  Year 1995 

(Ministrial Decree No. 100/48/M.PE/1995)  and revised in 

year 2005

Presiden Instruction No. 10 Year 2005 in Energy 

Eficiency and MESDM regulation No. 0031 Year 2005 in 

Energy Efficiency Procedure.

Law No. 30 Year 2007  Energy

Presiden Instruction No. 2 Year 2008 in 

Energy and Water Efficiency
2008

Presiden Regulation No. 5 Year 2006 in National 

Energy Policy

2009 Government Regulation No.70 Year 2009 Energy Conservation

2002 Law No. 28 Year 2002 in buildings

ENERGY CONSERVATION NATIONAL POLICY

 
Fig 1.3 National Energy Conservation Policy 

 

Related regulation is regulation Num. 5/2006 about national energy policy and 

regulation Num. 61/2011 about national action plans reduction in greenhouse gas emissions. 

This legislative framework should be in accordance with the Indonesian Government 

Regulation Number 70 Year 2009 regarding Conservation of Energy Part Four "The 

Utilization of Energy Conservation" Article 12 contains the following: 

(1) Energy utilization by users of energy sources and the using of energy must be done 

sparingly and efficiently. 

(2) The user of energy sources and the using of energy that use energy sources and / or 

energy greater than or equal to 6,000 (six thousand) tons of oil equivalent per year 

required to conduct energy conservation through energy management. 

(3)  Energy management as referred to in paragraph (2) carried out by: 

a. designing energy managers; 

b. developing energy conservation programs; 

c. conducting energy audits at regular intervals; 

d. implementing the recommendations from energy audits, and 

e. reporting on the implementation of energy conservation every year to the Minister, 

Governors, Mayors or District heads in accordance with their respective. 
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Fig. 1.4 The Responsibility of Central and Local, Enterpreneur, and Society 

 

Regional Regulation and Policy Efficiency  

Below is a list of policies at province level: 

1. Providing information of energy conservation dissemination, such as campaigns, 

training, seminars workshops, and pilot. 

2. Making regulations requiring the implementation of energy conservation to companies 

or industries, such as legislation, regulations regarding licensing in all sectors. 

3. Providing incentives related to energy conservation activities, such as providing 

investment incentives and awards for energy conservation. 

4. Imposing standards for energy conservation, such as SNI Energy Conservation in 

buildings in the law and licensing. 

Below is a list of policies at local Government District/City (Kabupaten) Level 

1. Providing incentives to companies that will invest in renewable energies using energy-

efficient technologies associated with granting licenses to establish their own power 

plants and not connected to the national grid. 

2. Providing a business license non-electric power generation supporting a business 

license in the field of consulting services. 

3. Developing plans based electrical energy demand of efficiency. 
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4. Facilitating the partnership program in the area. 

From the provincial and district levels of energy conservation policy it can be 

concluded that the household sector, which has the most number of customers, actually 

receives the least attention. Policy focuses on large energy users in the business and industrial 

sectors. It is clear that there are no concrete steps, goals and energy conservation policies, 

mainly due to  there is a lack of data or quantitative input for policy. The aim of TWG III  in 

CASINDO is to contribute to these gaps in policy by creating a set of concrete policy 

recommendations. 
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2. METHODOLOGY AND OBJECTIVE 

The purpose of this energy audit activity is to realize energy savings in the household, 

industrial and business sector in Central Java through focused, realistic and systematic 

conservation measures. 

The target set of government is that by  efficiently implementing in each sector of 

energy  consumption can be reduced in 2025 when compared to a business as usual scenario 

based on Energy Conservation National Target: 

1) To achieve Energy Elasticity less than 1 in 2025 

(Presidential Regulation No. 5/2006 on National Energy Policy) 

2) Decreasing energy intensity 1% per year until 2025 

(National Master Plan of Energy Conservation 2005)  

The target of this work is the availability to: 

a) The details and profile of energy use in the household sector, industrial, and 

commercial buildings in Central Java. 

b) Identification of energy waste and potential savings in the household sector, industrial 

and commercial buildings. 

c) Recommendations of energy saving measures. 

d) The priority or order of application of energy conservation based on the technical, 

financial and environmental aspect. 

e) Find specific, realistic and systematic efforts to realize energy efficiency for each 

sector. 

By considering the analysis above, policy recommendations will be provided in each 

sector according to calculations based on case studies have been conducted in the household, 

industrial, and commercial buildings sector in Central Java through the following steps: 

a) Conducting field surveys and data collection (on-the-spot data) to: 

¶ Knowing the profile of  household energy use, industrial and commercial 

buildings in Central Java 

¶ Identify points of energy waste 

¶ Identify energy saving opportunities from data obtained from field 

¶ Make recommendations on energy saving measures with the criteria: no cost / 

low cost, cost medium and high cost. 

b) Analyze and assess potential energy savings 

c) Determine the priority application of feasible energy conservation to implement and  

conduct techno-economic analysis and financial. 

Set and calculate the specific, realistic and systematic efforts to realize energy 

efficiency of Household, Industrial, and Business in Central Java based on presidential 

instruction no.2/2008 and no.13/2011. 
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3. ASSUMPTIONS USED 

External Factors 

This is the implementation of energy efficiency measures: 

Table 3.1 Implementation of energy efficiency 

No Policy Programme 

STEP OF IMPLEMENTATION 

Domestic Commercial Industry Transportation Others 

1 
Awareness and 

Education  

1.  Campaign   

          
 - EE labelling 

-Energi efficiency sign 

2.  Training             

3.  Education            

4.  Pilot project             

5.  Dialog Forum           

6.  Multi sector            

2 Controlling  

7. Energy audit            

8. Energy Management             

9. EE-Technology            

10.  EE Label ling           

11.Standardization            

12.Procurement 

Initiative 
          

3 Insentif  

13. Fiscal Insentive            

14. Subsidy diversion            

15. Appreciation            

4 
Market 

transformation  

16. Partnership            

17. Procurement 

Initiative  
          

 

 

 



13 
 

The target level of efficiency labelling programs such as electrical equipment is in the 

following table: 

Table 3.2 Target labelling of electrical equipment 

Year Electrical Equipment Year Appliances 

2009 CFL, refrigerator and television 2012 Wash machine and ballast 

2010 AC, fan 
2013 The other appliances 

2011 Electric motor and rice cooker 

 

Table 3.3 Labelling CFL 

Power (Watt) 
Eficacy (Lumen/Watt) 

    
5 - 9 45 - 49 > 49 ï 52 > 52 - 55 > 55 

10 - 15 46 - 51 > 51 ï 54 > 54 - 57 > 57 

16 ï 25 47 - 53 > 53 ï 56 >56 - 59 > 59 

Ó 26 48 - 55 > 55 ï 58 >58 - 61 > 61 

 

Table 3.4 Labelling Refrigerator 

Type     
<  300 liter 600 550 500 450 

>= 300 liter 700 650 600 550 

 

2.2 Local Assumptions 

The regulation and energy efficiency policies in Central Java aim to achieve the three 

results: awareness and education, controlling instrument to fasten energy efficiency program, 

and incentives.Some concrete steps in order to save electrical energy recommended by PLN 

in various sectors are as follows: 

a. Turning on only the necessary and turning off the rest. 

b. Replacing old equipment with high power consumptions to new, low-power equipment. 

c. Avoiding to put hot food in the refrigerator. 

d. Adjusting the capacity of the AC by the area. 

e. Using the washing machine according to its capacity. 

f. Using a tank to the water pump. 

g. Selecting irons with automatic thermostat. 

h. Turning on only while watching television. 

i. Using hot water to cook rice with a rice cooker. 

j. Cleaning the vacuum cleaner before using. 

For more details, the government policy program with the ultimate goal in education 

and training, controling electrical equipment related to energy efficiency, and doing incentive 

measures, can be seen in Appendix-1 (EE-Policies). 
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4. RESULT AND ANALYSIS 

To create concrete policy recommendations we will use a bottom-up approach for this 

study. These policies are based on quantitatives analyses of the possible measures in several 

chosen sectors. To obtain these results the following steps were taken: 

1. Sector analysis 

2. Identify possible EE measures per sector 

Sector Analysis 

Here is an overview of electric energy demand and the number of customer each sector 

in Central Java based on PLNôs statistic in 2009: 

Table 4.1 Data consumer number and electrical energy consumption (kWh) Province Central 

Java in 2009 

Service Area 
Household Industrial Business 

kWh Consumer kWh Consumer kWh Consumer 

Semarang 1.218.337.183  947.555 1.172.554.349  1.196 536.965.453  49.515 

Surakarta 939.202.169  901.663 1.399.748.081  945 277.962.991  33.401 

Purwokerto 641.299.877  641.299.877 62.886.455  197 98.663.232  16.782 

Tegal 807.688.876  807.688.876 73.160.261  246 109.635.522  17.040 

Magelang 456.648.031  456.648.031 149.027.033  260 73.779.303  13.670 

Kudus 905.389.406  905.389.406 343.773.541  498 154.705.438  25.984 

Salatiga 246.926.477  246.926.477 523.812.887  224 54.390.012  9.140 

Klaten 353.725.534  353.725.534 253.816.427  582 49.135.658  9.210 

Pekalongan 331.444.681  331.444.681 231.766.004  239 74.802.156  11.616 

Cilacap 523.657.334  523.657.334 316.583.828  95 79.272.721  10.448 

PROP. JATENG 6.424.319.568  4.268.629.434 4.527.128.866  4.482 1.509.312.486  196.806 

 

This study will look at three different sectors of the electricity customers in Central 

Java: the household, business and industrial sector. All three sectors have differences in terms 

in number of customer and the average amount of kWh sold. From the data obtained in 2009 

PLN comparison of the number of customers shown in the following figure: 

 

Figure 4.1 Comparison of customers number between Household, Industrial and Business  

Household

Business

Industrial
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Figure 1.3 shows that the household sector has the biggest largest share of customers. 

The ratio of kWh that sold in 2009 for all three sectors demonstrated by the following chart: 

 

Figure 4.2 Comparison of kWh sold in 2009. 

 

Figure 4.3  Comparison of average energy sold per sector 

Based on the energy demand, the number of customers, and the energy sold (kWh) in 

each sector, it can be concluded that savings can be realized only by applying specific 

policies that match the caracteristics of each sector. To analyze this, different scenarios will 

have to be made for each sector.Recommendation scenario involves determining the energy 

efficiency target, calculate the potential savings (energy and cost), and analyze the barriers in 

implementing energy efficiency in Central Java Province. 

Identify Possible EE Measures 

Generally, there are two ways to save energy in the household, business, and industry 

sector. They are achieved by increasing the awareness of consumers regarding the potential 

for energy savings to: 

1) Change the behaviour of consumerôs electrical usage patterns through awareness 

raising programs. This can be targeted to one or several groups to ultimately inspire 

others in the broader community. 

2) Change technology or fuel type, by replacing the conventional appliances with more 

energy efficient units. To achieve more energy efficient process or situation an initial 

investment must be made. This can be in the form of more modern and efficient 

technology, improved regulation or training in the field of improved energy 

management. For an energy user ï be it in the household, industrial, transport, 

Household

Business

Industrial

Household

Business

Industrial
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commercial, or public sector ï the interest to invest in an energy efficiency measure is 

dependent on: 

1. The size of the initial investment. 

2. The payback period of that investment. 

3. The total energy and cost savings. 

In this project, the policy that applied to conduct electrical energy efficiency divided into three, 

they are low cost, medium cost and high cost. Low cost is done by managing lighting time for 

households, business and industrial buildings. Medium cost is done by replacing conventional bulbs 

into energy saving lamps, 3 lamps for household and 20 lamps for business building. High cost 

carried out with several scenarios such as the replacement of old refrigerators with energy eficient one 

for the household, the replacement of water boiler into heat exchanger for business building, and 

installation of VSD for industrial machinery. 

For this way, every sector will be shown the result of calculation for NPV (Net Point 

Value), number of optimistic and moderate targeted, both saving IDR and energy in kWh. 

HOUSEHOLD SECTOR 

Low Cost 

One way to increase the consumers awareness is time managing, we can prevent energy 

wasting when it was not needed. Example: every house must turn off 2 bulbs in a specific 

time (ex: 5pm ï 10pm). If a bulb has 60 watts every house can save 300 Wh. 

 

With the specific calculation, the saving cost in Central Java for every month reach 

about 58,6 billion rupiahs. It just the awareness from citizen to turn bulb off from this 

household sector, or this can save up to 108GW.  

Table 4.2 The calculation for awareness scenario 

Installed 

Power 

Price 

(Rp./kWh) 

Number of 

Customers 
IDR Saving kWh Saving 

450 VA 495 3.980.991 35.470.629.810 71.657.838 

900 VA 605 1.693.816 18.445.656.240 30.488.688 

1300 VA 790 215.524 3.064.751.280 3.879.432 

2200 VA 795 85.470 1.223.075.700 1.538.460 

3500-5500 VA 890 26.394 422.831.880 475.092 

Total 6.002.195 58.626.944.910 108.039.510 

 

 

Replacing three conventional bulbs into energy-saving bulbs 

For example, every house replaces 3 conventional bulb with the energy-saving bulb, 

then we can analyze for using energy-saving bulb, we can save such amount of kW. And, if 

we multiply it with total consumers, then for every month, we can save such an amount of the 

energy. Below is a graph comparing the NPV for replacing one light bulb. 
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Fig 4.4 NPV for replacing 1 light bulb 

The following table shows  the number of  targeted customers that expected to apply the change 

of the conventional light into energy saving lamps: 

Table 4.3 Targeted Customer for replacing light bulb 

Installed Power 
Total 

Number of 
Customer 

% Optimistic 
Target 

Optimistic 
Target of 
Customer 

% Moderate 
Target 

Moderate 
Target of 
Customer 

450 VA 3.980.991 10% 398.099 8% 318.479 
900 VA 1.693.816 8% 318.479 6% 254.783 
1300 VA 215.524 8% 17.241 6% 12.931 
2200 VA 85.470 6% 5.128 5% 3.418 
3500 - 5500 VA 26.394 5% 1.319 3% 791 
 

The table above shows the comparison of amount for each customer type. It appears that 

customers with installed capacity of more than 2200 VA have smaller percentage of target customers 

than the other. This is because the vast majority of customers with a capacity of more than 2200VA 

have been using energy saving lamps. 

After doing the calculations with the data on the targeted customer, the obtained results of 

calculations of energy efficiency and cost savings presented in the following figure: 
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(b) 

Fig 4.5 IDR and kWh saving for replacing light bulb in Central Java 

 

Because of the huge number of customer for 450 VA, it is very important to set a goal 

for this type in household sector. 

For this NPV, we see that: 

1. The size of the initial investment is low 

2. The payback period of that investment is short-term. 

3. The total energy and cost savings: good for all type, especially for 450 VA. 

Can be concluded that the change of the conventional light into energy-efficient lighting has a 

huge potential savings. Barrier in the implementation of this scenario comes from the type of 450 VA 

customers who would have the greatest potential savings. The majority of 450 VA customers are the 

the poor. So they prefer to buy conventional bulbs or artificial energy efficient lighting because their 

price is much cheaper than the original energy-saving lamps. 

Replacing old refrigerator to the new lower power one 

In this scenario it is assumed that each household replacing old refrigerators with new 

refrigerator without selling the old refrigerator full  so that each home pays for Rp. 1,4 million 

to buy a new refrigerator. Below is a graph comparing the NPV for replacing one refrigerator. 

 
Fig 4.6 NPV for replacing 1 refrigerator 
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The following  table shows the optimistic and moderate amounts of targeted customers for 

the replacement of household refrigerators:  

Table 4.4 Targeted customer for replacing refrigerator 

Installed Power 
Total 

Number of 
Customer 

% Optimistic 
Target 

Optimistic 
Target of 
Customer 

% Moderate 
Target 

Moderate 
Target of 
Customer 

450 VA 3.980.991 3% 119.430 2% 95.544 
900 VA 1.693.816 4% 159.240 3% 127.392 
1300 VA 215.524 8% 318.479 6% 254.783 
2200 VA 85.470 8% 318.479 6% 254.783 
3500 - 5500 VA 26.394 10% 398.099 8% 318.479 

 

On the table above, the smallest target households with type 450 VA, because the 

number of households that have a refrigerator in this low-cincome group is low. For the type 

of 3500-5500 the potential is higher as many households have high-powered refrigerators, 

and some even have more than one. 

 

 

(a) 

 

(b) 

Fig 4.7 IDR and kWh saving for replacing refrigerator in Central Java 
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For replacing refrigerator, running the scenario for type 450 VA and 900 VA is 

suggested too as it will save much money and energy per kWh. 

 

For this NPV, we see that: 

1. The size of the initial investment: the price is still high 

2. The payback period of that investment: for some it is too long 

3. The total energy and cost savings: are good for all type, for type 450 VA, although itôs 

been targeted the fewest, but energy and cost saving still be the highest due to very big 

consumer number. 

Conclusion: the barrier is financial and related to the investment cost and payback 

period, so we need policy measures to overcome these barrier. 

BUSINESS SECTOR 

Low Cost 

One way to increase the consumers awareness is time managing, we can prevent energy 

wasting  when not needed. According to survey in a hotel in Central Java, because of time 

managing with turn off 10 lamps of 60 watt, this hotel can save up to Rp 3.300 a day. If this 

were to be done in all hotels in Central Java (106 star hotels), the sector can save up to Rp 20 

million/month. There are 1090 non-starred hotels in Central Java. Power saving from PLN 

isnôt included in saving money in that hotel business. If we analyze the power cut from PLN 

in certain hours, of course itôs saving much bigger. If we assume saving the power in starred 

hotels is 10 bulbs for 5 hours, and for non starred hotels, 4 bulbs for 5 hours is enough. After 

counting, saving energy in all of hotels in Central Java, we get almost 53,7 million rupiahs. 

 

Fig 4.8 IDR saving due to time managing 
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Replacing conventional bulb with energy-saving bulb 

Similar to the household sector, we can replace conventional bulb with energy-saving 

bulb.Below is a graph showing the NPV for replacing one light bulb. 

 

 
Fig 4.9 NPV for replacing light bulb 

 

The table below shows the number ofoptimistic and moderate targeted customers in Central 

Java in the business sector: 

Table 4.5 Targeted customer for replacing light bulb business sector 

Installed Power 
Total 

Number of 
Customer 

% Optimistic 
Target 

Optimistic 
Target of 
Customer 

% Moderate 
Target 

Moderate 
Target of 
Customer 

450 VA 35.970 8% 2.877 6% 2.158 
900 VA 46.751 10% 4.675 8% 3.740 
1300 VA 34.785 8% 2.782 6% 2.087 
2200 VA 38.307 6% 2.298 4% 1.532 
6600 VA-200 kVA 26.394 10% 2.639 8% 2.111 
>200 kVA 199 15% 29 12% 23 

 

In the bulbs replacement scenario on the business sector is assumed that the majority of 

optimistic target are not more than 10%. This is because of the majority business customers 

are already using energy saving lamps. Conventional lamps are typically used to meet the 

aesthetic aspect. 
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The calculations results of energy saving in Central Java based on previous calculations 

and assumptions shows in the following graph: 

 
(a) 

 
(b) 

Fig 4.10 IDR and kWh saving for replacing light bulb business sector in Central Java 

 

For this NPV, we see that: 

1. The size of the initial investment: the price is very low 

2. The payback period of that investment: for all types are short-term. 

3. The total energy and cost savings: good for all type, especially for 900 VA and B2 type 

for cost saving. 

Conclusion : today the energy eficient lamps are widely useed ny business building. So 

we can say that we have no barrier for this sector. But, the matter that need to be emphasized 

is the time management, not the kind of lamps. 

Replacing diesel boiler with heat exchanger 

A heat exchanger is a piece of equipment built for efficient heat transfer  from one 

medium to another. Here, we can see the difference between the using of boiler and heat 
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of a heat exchanger is found in an internal combustion engine in which a circulating fluid 

known as engine coolant flows through radiator coils and air flows past the coils, which cools 

the coolant and heats the incoming air. Heat exchangers are widely used in air conditioning, 

expecially for the buildings that have central AC. 

 

Fig 4.11 NPV for replacing boiler to heat exchanger by own money and by bank loan 

When using their own expense, a hotel will get a payback on investment after 18 

months, indicated by the red line above. Whereas when using a loan from the bank, then as 

shown in the blue stripe above, a hotel does not have to spend a great investment to buy a 

new heat exchanger, but for the savings in the long term is more saving when used own cost 

(in the period of 4 years) . 

 

Table 4.6 Comparison diesel-fuel boiler with heat exchanger 

   Boiler  Heat Exchanger  

Price (Rp.)  35.000.000 75.000.000 

Diesel Oil cost  / litre Rp4.500,00  -     

Average using of diesel oil (litre)/day 30 -     

Monthly payment  Rp135.000,00  -     
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(a) 

 

(b) 

Fig 4.12 IDR and kWh saving for replacing boiler to HE star hotels in Central Java 

Barrier analysis: 

1. Investment cost: 75-100 million is too much money for some hotels. 

2. The payback period: 18 months. Thatôs not a long time. 

3. Total energy and cost savings: reasonable. 

So there are financial barriers, mainly connected to the investment cost and access to 

finance. Possible policies could be bank loan guarantees, or promote trainings at banks. 
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INDUSTRIAL SECTOR 

Low Cost  

Strategies for saving in industry, among others, can be done with strategy at no or little 

cost with system settings. 

With the optimization of energy is expected to meet the potential savings of 25% of the 

expenditures of the company. Efficiency is obtained by checking the level of system 

efficiency, and increase efficiency through the tune-up, repair, high-efficiency components, 

etc. Energy optimization of the main factors are as follows: 

1. Settings "on time", just as long as needed only. 

2. Modifications at the time, detector occupancy, building automation systems, etc. 

3. Optimal speed settings. 

The savings on motors through the installation of temperature sensors and Variable 

Speed Drives (VSD). VSD will  use energy according to the actual load by regulating the 

speed of the fan motor. Variable speed motors regulate the speed of the motor 3 phase from 0 

rpm up to nominal speed. 

VSD compressor 75 kW at PT. Tossa Sakti Semarang 

The following are the calculations results for the installation of VSD compressor 75 kW 

in the industrial sector: 

 

Fig 4.13 NPV for using VSD for Compressor 75 kW 
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The largest number of consumers in the industrial sector is type I-3. Comparison of NPV 

calculations with its own investment and bank loans are shown in the following graph: 

 

fig 4.14 Comparison of the NPV calculation for the  own investment and with bank loans 

For the installation of VSD has a big investment initially, but in the long term there are 

more cost savings, making it more efficient. The total number of industrial targeted as the 

following table: 

Table 4.7 The number of industrial targeted 

Installed Power 
Total 

Industries 

% 

Optimistic 

Target 

Optimistic 

Target of 

Customer 

% Moderate 

Target 

Moderate 

Target of 

Customer 
I-2 (14-200 kVA) 2.194 80% 1.755 60% 1.316 

I-3 (200-30.000 kVA) 900 60% 540 45% 405 

I-4 (>30.000) 2 100% 2 100% 2 

 

Very large number targeted due to the use of VSD will be very supportive for energy 

savings and also beneficial to the industry itself. For type I-2 which were increased, VSD75 

kW compressors can be fitted only with installed power of at least 75 kVA. As for the type I-

3 and I-4 can be fitted with a VSD compressor 75 kW more than one. The more units that are 

installed, will be more beneficial for long-term. 
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(a) 

 

(b) 

Fig 4.15 IDR and kWh saving for installing VSD to Compressor industrial in Central Java 

Barrier analysis: 

1. Investment cost: 75 million for a unit is too much money for some industries, so it needs 

strategy to take a bank loan. 

2. The payback period: maximum 9 months for a unit compressor. 

3. Total energy and cost savings: very effective and profitable, especially for type I-3. 

So there are financial barriers, mainly connected to the investment cost and access to 

finance. Possible policies could be bank loan guarantees, or promote trainings at banks. 
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VSD on the water pump 30 kW PT. Tossa Sakti Semarang 

The following are the calculations results for the installation of VSD pump 30 kW on the 

industrial sector: 

 

Fig 4.16 NPV for using VSD for pompa air kW 

As for the type of industry with the largest number of consumers is type I-3, then 

installation of VSD comparison will  be given their own expense and bank loan as follows: 

 

 

Fig. 4.17 Comparison of the NPV calculation for the  own investment and with bank loans 

Similar to the VSD compressor the installation of a VSD presents a large investment 

initially, but in the long-term it presents cost savings. 

The installation of VSDs on compressors, due to the use of water pumps being essential 

for many industrial uses. For type I-2, only one unit can be used as the minimum of the VSD 
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compressor can be installed is 30 kW. As for the type I-3 and I-4 can be fitted more than one 

unit. More unit of VSD are installed, more profit they will get. 

 

(a) 

 

(b) 

Fig 4.18 IDR and kWh saving for installing VSD to Water Pump industrial sector in Central 

Java 

Both for compressor and water pumps, type I-3 presents the largest possible potential 

for energy and cost savings. Barrier analysis: 

1. Investment cost: 75 million for a unit is too much money for some industries, so it needs 

strategy to take a bank loan. 

2. The payback period: maximum 9 months for a unit compressor is very attractive. 

3. Total energy and cost savings: very effective and profitable, especially for type I-3. 

So there are financial barriers, mainly connected to the investment cost and access to 

finance. Possible policies could be bank loan guarantees, or promote trainings at banks to 

increase the wareness of banks with regards to the possible savings of the measure. 
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5. Conclusion & Recommendations 

Conclusion 

1) Long term  

Target for the long term scenario is for the households and businesses sector. The 

scenario is turning off some lights for 5 hours. The awareness scenario in the household 

sector is to turn off two 60-watt lamp at 17:00 to 22:00 according to government energy 

eficiency policy. With appliying this scenario to all homes in Central Java, the energy saved 

in one month amounted to 108 GW, and the cost savings for all types of customers is up to 58 

billion rupiahs. 

In applying to the business sector by turning off 10 lamps 60-watt for 5 hours for 

starred hotel and 4 lamps 60-watt light for 5 hours for no-star hotel. By applying this scenario 

the energy savings in Central Java during a month is 9.54 MWh to 39.24 MWh star hotel and 

no-star hotel. Total cost savings in Central Java for this scenario is Rp.53,7 Million  per 

month. 

 

2) Medium cost 

As in the long term strategy, the target sectors are the households and business sectors. 

Scenario applied is the replacement of 3 conventional lighting for households and 20 

conventional lamps for business. The amount of energy and cost savings every month in 

Central Java is shown in the following table : 

Table 4.1 Energy and cost savings every month for medium cost 

      Saving per month 

No. Sektor Type Optimistic Moderate 

      IDR kWh IDR kWh 

    450 VA 8.077.470.155 16.481.302,74 6.058.102.616 12.360.977,06 

    900 VA 3.436.769.434 7.012.398,24 2.577.577.076 5.259.298,68 

1 Household 1300 VA 523.435.243 669.202,02 348.956.829 446.134,68 

    2200 VA 139.261.095 176.922,90 111.408.876 141.538,32 

    3500-5500 VA 33.700.957 38.244,91 24.072.112 27.317,79 

    TOTAL 12.210.636.884 24.378.071 9.120.117.508 18.235.267 

    450 & 900 VA 5.319.622.068 228.310 4.255.697.654 182.648 

2  1300 VA 3.053.009.880 192.013 2.442.407.904 153.611 

   Business 2200- 5500 VA 5.740.993.476 317.182 4.592.794.781 253.746 

    6600- 200 kVA 7.431.035.040 337.774 5.944.828.032 270.219 

    TOTAL 21.544.660.464 1.075.279 17.235.728.371 860.224 

 

The table above shows that the household sector, the energy savings is 24.38 GWh for 

optimistic and 9.12 GWh to target moderate. Cost savings are up to 12 billion rupiahs  for 

target optimistic and up to 9 billion rupiahs for moderate target. Energy savings in the 
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business sector is 1.07 GWh for optimistic and 0.86 GWh target to target moderate. Cost 

savings is up to 21,5 billion rupiahs for target optimistic and 17 billion rupiahs for moderate 

target. 

The policy that can be recommended to government in this scenario is hold counceling 

to provide education of the public on energy saving lamps and a benefit when we use the 

energy efficient lamp. 

3) High cost 

Targeted for high-cost scenario are households, businesses, and industries. For high-

cost, different scenarios applied to each sector. For the household sector a model applied to a 

scenario replacing old refrigerators with new energy efficient refrigerator. For business 

scenario applied the replacement of diesel-fuel boiler with a heat exchanger. Different 

scenarios applied to the industrial sector is the installation of 75 kW VSD on compressor, and 

the installation of VSDs on the water pump 30 kW. The scenario is based on case studies 

conducted in Semarang PT.Tossa Sakti. Energy savings and kWh is shown by the table:  

Table 4.2 Energy and cost savings every month for high cost 

      Saving per month 

No. Sektor Type Optimistic Moderate 

      IDR kWh IDR kWh 

    450 VA 23.881.216.110 48.244.881,03 17.910.912.082 36.183.660,77 

    900 VA 10.160.883.545 20.527.037,47 7.620.662.659 15.395.278,10 

1 Household 1300 VA 2.063.396.901 2.611.894,81 1.031.698.451 1.305.947,41 

    2200 VA 411.728.453 523.076,40 205.864.227 261.538,20 

    3500-5500 VA 71.169.722 80.765,64 42.701.833 48.459,38 

    TOTAL 36.588.394.732 71.987.655 26.811.839.252 53.194.884 

2 Business >200 kVA 227.261.583 720(Litre) 170.446.187 540(Litre) 

    I-2 13.053.145.050 11.866.496 7.342.394.091 6.674.904 

3 Industry I-3  355.954.300.416 273.811.000 200.224.293.984 154.018.688 

    I-4  5.070.574.080 3.380.383 5.070.574.080 3.380.383 

    TOTAL 374.078.019.546 289.057.879 212.637.262.155 164.073.975 

    I-2 11.554.219.303 10.503.836 6.499.248.358 5.908.408 

4 Industry I-3 1.245.840.051.456 958.338.501 700.785.028.944 539.065.407 

    I-4 15.211.722.240 10.141.148 15.211.722.240 10.141.148 

    TOTAL 1.272.605.992.999 978.983.485 722.495.999.542 555.114.963 

 

The table above shows that the total energy savings in Central Java to the household 

sector is 71.99 GWh for optimistic and 53.19 GWh to target moderate. Cost savings is up to 

36,5 billion for target optimistic and 26,8 billion for moderate target. 

In the business sector, savings of diesel fuel every month in Central Java is 720 liters to 

optimistic target and 540 liters to target moderate. Total cost savings per month is up to 227 

million rupiahs for target optimistic and 170 million for moderate target. 
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Scenario calculations in Table 5.2 for the installation of the VSD compressor 75 kW in 

the industry sector is shown in number 3. While the number 4 shows the calculation of VSD 

installation scenarios on the water pump 30 kW. For the application of VSD on compressor 

installation scenarios 75 kW, the energy savings every month in Central Java is 289.06 GWh 

for the optimistic target and 164.07 GWh to moderate target. The total cost savings is up to 

374 billion for optimistic and 212 billion for moderate target. As for the application of VSD 

installation scenarios on the water pump 30 kW, the energy savings every month in Central 

Java is 978.98 GWh for the optimistic and and 555.11 GWh for moderate target. Total cost 

savings is up to 1 trillion to target optimistic and 722,4 billion to target moderate. 

 

Recommendation 

Condition of electrical energy utilization in Central Java still needs attention because 

although there has been government policy that regulates the energy efficiency, there are still 

some potential policy measures that can save a lot of energy and cost. The following steps are 

recommended:  

1. In the household sector : 

a) Increasing public awareness of energy efficiency measures by describing the 

extent of savings, both on the energy and cost sides. An example, is the 

campaign program "power-saving 17-22" from the PLN. 

b) Replacing old inefficient equipment with new, low-power equipment. Grouping 

the equipment types can be done by labeling them. 

c) Reduce unnecessary lighting. 

d) Necessary affirmative action for people who commit fraud in the use of 

electrical energy by classifying consumers into three according to the use of 

electricity, which is efficient, fair, and wasteful. For users who log into the class 

of spendthrift, must pay a fine in accordance with the level of their use.  

e) Providing clear information to the public so that people do not accept that false 

information through the media is irresponsible and disturbing the public. 

f) Appreciation to the people who find and develop energy-efficient power 

utilization. 

2. In the industrial sector: 

a. Reducing unnecessary lighting 

b. Conducting training for the technicians to apply the power efficiency in 

industrial machinery. 

c. Using the speed controller driver for production and fan motor to streamline the 

electrical energy usage. 

3. In the business sector : 

a. Reducing unnecessary lighting. 

b. Making information center to share information about energy efficiency 

measures for business building and holding a seminar for hotel managers about 

energy saving efforts at that information center regularly. 


