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• Clean energy policy: Induction stove program increases
household access to clean energy resources, improve public
health, adverse effect of climate change caused by household
LPG emission, increasing energy efficiency and energy security
(Quinn et. al, 2018)

• Fiscal burden of energy subsidy: Indonesia’s government deals
with the increasing of energy subsidy each year in the form of
LPG 3 kg subsidy (RAPBN, 2019)

• National dependence on the import commodity: Indonesia
import the refinery product of crude oil for LPG. Therefore,
reducing LPG utilization for household will lead to reducing
national dependence on the LPG import

• Risk mitigation in the fiscal policy: LPG price dominantly
influenced by the global crude oil price. A sudden shock in the
crude oil price will resulted in fiscal burden for Indonesia’s
government.

• Government plan of 35,000 MW: The new installed power
plant capacity from 35,000 MW creates additional reserve
margin that need to be absorbed by the consumer (RUPTL,
2019)

• Energy diversification: Shifting from LPG to induction stove has
a meaning of energy diversification and dependence reduction
from fossil energy

• Price variation for LPG retail price: Implementation of one
price program for LPG 3 kg is intricate to solved due to the price
dependence on the point of delivery, the conformity of HET
(Harga Eceran Tertinggi) from the retail seller, and the scarcity
of the LPG 3 kg in the region

• Incorrect utilization of energy subsidy: Finding in the field
shows that LPG 3 kg also consumed and utilized by the wealthy
citizen

Research Background

Ref: Kementerian Keuangan. 2019; Quinn et.al, 2018, RUPTL PLN 2019,



• The literature review regarding the economics
and policy of the development of induction
stove in Indonesia’s electricity market is still
limited.

• This study is the first research that
comprehensively analyze the policy and
economics of cooking technology conversion
from LPG to induction stove in Indonesia
electricity market.

• This study determines the economics of
induction stove compared to LPG stove for
each electricity and LPG tariff, i.e., subsidy and
non-subsidy tariff.

• This research could serve as an academic
reference for energy sector stakeholders in
Indonesia in objective to implementing the
clean energy policy to shift cooking technology
from LPG stove to induction stove.

• Therefore, this research contributes to the
academic literature review of clean energy
policy in Indonesia.

Research Contribution and Novelty

Reference: RAPBN 2019, ESDM Statistic Handbook 2019
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Clean Energy Policy in Developing Countries

Ref: Quinn et al, 2018; Beaton and Lontoh; 2010



Method Delivery Point of 
Subsidized LPG (3 kg)

Electricity Tariff LPG Prices Daily LPG 
Consumption 

Descriptive analysis LPG Agent 
Rp 4,250/kg

Rp 12,750/tube

Subsidy 450 VA and 900 VA
Rp 605/kWh

Subsidized LPG 
Rp 6,666/kg

3 kg /7 days

Economic Simulation Highest Retail Price 
(HET)

Rp 17,900/kg

Non-Subsidy 900 VA
Rp 1,352/kWh

Non-Subsidized 
LPG

Rp 12,083/kg

3 kg /10 days

Household
Rp 22,000/kg

Non-Subsidy 1,300 VA and 
2,200 VA

Rp 1,467/kWhM
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Economic Modelling Assumptions 

Research Methodology

The economic simulation in this
study applies three types of
subsidized LPG (3 kg) prices based on
the delivery point, namely:
• 1. The delivery point at LPG

agent with LPG price Rp 4,250 /
kg or Rp 12,750/tube

• 2. The retail delivery point is
based on the Highest Retail Price
(HET) of Rp. 17,900/tube

• 3. The retail delivery point for
households is IDR 22,000 / kg

There are three types of electricity tariff applied in (PLN Research
Institute 2017):
• 1. Electricity tariff with subsidy of 605 Rp/kWh for 450 VA and 900

VA household
• 2. Electricity tariff non-subsidy of 1,352 Rp/kWh for 900 VA

household
• 3. Electricity tariff non-subsidy of 1,467 Rp/kWh for 1,300 VA and

2,200 VA

Type of Stove Nominal Cost

300 Watt 210.3 0.14333 kwh 10.696 kwh

500 Watt 180.51 0.12302 kwh 9.181 kwh

1000 Watt 165.75 0.11296 kwh 8.430 kwh

1400 Watt 159.11 0.10844 kwh 8.093 kwh

1800 Watt 152.3 0.1038 kwh 7.746 kwh

LPG 3 kg 89.33 0.0134 kg 1 kg

LPG 12 kg 161.92 0.0134 kg 1 kg

Volume Equivalency

Induction stove

LPG Stove

Ref: PLN Research Institute, PLN. 2017, ESDM 2019, PLN Statistics 2019, PLN Research Institute, PLN. 2017, ESDM 2007 
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Induction stove 1,800 Watt - energy efficiency 81.78% 

Research Methodology

1,300/2,200 VA 900 VA-non subsidy 900 VA-subsidy Subsidy Non subsidy

1,467 Rp/kwh 1,352 Rp/kwh 605 Rp/kwh 6,666 Rp/kg 12,083 Rp/kg

Induction stove 300 W 59.23 23.57 210.3 193.78 159.74

Induction stove 500 W 69 14.92 180.51 166.33 74.43

Induction stove 1,000 W 75.15 7.16 165.75

Induction stove 1,400 W 78.28 4.71 159.11

Induction stove 1,800 W 81.78 3.66 152.3

Electricity stove 300 W 32.15 55.9 387.42 356.98 159.74

Electricity stove 600 W 41.87 21.71 297.47 274.1 122.66

LPG stove 45.06 3.85 89.33 161.92

Efficiency energy (%) Cooking time (minute)Type of stove

Cost (Rp) per type of stove per gas tariffCost (Rp) per type of stove per Electricity Tariff division



Energy cost saving potential per household per month
Tariff 450-watt Subsidy

Economic Simulation scenario 1 (Induction stove 300 Watt and electricity tariff 605 Rp/kWh)

Induction 
Stove-

Subsidy

LPG Stove-
Subsidy

Energy Cost 
Saving / month

Energy Cost saving / 
month (Scarcity)

Rp 605/kwh 12 kg LPG/ 
month

Rp 10,344 Rp 82,344 

450 VA Household retail 
price

• Low Income Household 

(Cooking Expenditure) 

Sensitive to the Scarcity 

of LPG 3 KG

• Availability of Low 

Efficiency Induction Stove



Energy cost saving potential per household per month
Tariff 900-Watt subsidy

Economic Simulation scenario 2 (Induction stove 500 Watt and electricity tariff 605 Rp/kWh)

Consumption (per Household) 1 gas tube/ 7 days 1 gas tube/ 10 days 1 gas tube/ 7 days 1 gas tube/ 10 days 1 gas tube/ 7 days 1 gas tube/ 10 days 27.54 kwh / 7 days 27.54 kwh / 10 days

Consumption (per household per month) 4 gas tube = 12 kg 3 gas tube = 9 kg 4 gas tube = 12 kg 3 gas tube = 9 kg 4 gas tube = 12 kg 3 gas tube = 9 kg 110.17 kwh / month 82.63 kwh / month

Delivery point

Price 12,750                   Rp/tube 17,900 Rp/tube 22,000 Rp/tube 605 Rp/kwh 605 Rp/kwh

Cost per household per month 51,000                   38,250                      71,600                   53,700                      88,000                   66,000                      66,655.55   Rp 49,991.66   Rp

21,344.45   Rp 16,008.34   Rp

93,344.45   Rp 70,008.34   Rp

LPG Induction stove

Agen Retail (HET) Household retail Lov voltage network

Energy saving per household per month

Energy saving per household per month on scarcity

Induction 
Stove-

Subsidy

LPG Stove-
Subsidy

Energy Cost 
Saving / month

Energy Cost saving / 
month (Scarcity)

Rp 605/kwh 12 kg LPG/ 
month

Rp 21,344 Rp 93,344 

900 VA Household retail 
price

• Low Income Household 

(Cooking Expenditure) 

Sensitive to the Scarcity 

of LPG 3 KG

• Availability of Low 

Efficiency Induction Stove



Energy cost saving potential per household per month
Subsidized electricity tariff with 1,800-Watt Induction stove

Economic simulation scenario 3 (Induction stove 1,800 Watt and electricity tariff 605 Rp/kWh)

Consumption (per Household) 1 gas tube/ 7 days 1 gas tube/ 10 days 1 gas tube/ 7 days 1 gas tube/ 10 days 1 gas tube/ 7 days 1 gas tube/ 10 days 23.24 kwh / 7 days 23.24 kwh / 10 days

Consumption (per household per month) 4 gas tube = 12 kg 3 gas tube = 9 kg 4 gas tube = 12 kg 3 gas tube = 9 kg 4 gas tube = 12 kg 3 gas tube = 9 kg 92.96 kwh / month 69.72 kwh / month

Delivery point

Price 12,750                   Rp/tube 17,900                   Rp/tube 22,000 Rp/tube 605 Rp/kwh 605 Rp/kwh

Cost per household per month 51,000                   38,250                      71,600                   53,700                      88,000                   66,000                      56,238.66   Rp 42,178.99   Rp

31,761.34   Rp 23,821.01   Rp

103,761.34 Rp 77,821.01   RpEnergy saving per household per month on scarcity

Household retail Lov voltage network

Energy saving per household per month

Agen Retail (HET)

Induction 
Stove-

Subsidy

LPG Stove-
Subsidy

Energy Cost 
Saving / month

Energy Cost saving / 
month (Scarcity)

Rp 605/kwh 12 kg LPG/ 
month

Rp 31,761 Rp 103,761 

> 2200 VA Household retail 
price

• Economic Savings three 

times greater than Case 1

•Installation Upgrade for 

Low Income Household



Energy cost saving potential per household per month
Non-Subsidized electricity tariff with 1,800-Watt Induction stove

Economic simulation scenario 4 (Induction stove 1,800 Watt and electricity tariff 1,467 Rp/kWh)

Consumption (per Household) 1 gas tube/ 7 days 1 gas tube/ 10 days 1 gas tube/ 7 days 1 gas tube/ 10 days 23.24 kwh / 7 days 23.24 kwh / 10 days

Consumption (per household per month) 4 gas tube = 12 kg 3 gas tube = 9 kg 4 gas tube = 12 kg 3 gas tube = 9 kg 92.96 kwh / month 69.72 kwh / month

Delivery point

Price 39,000 Rp/gas tube 45,000                   Rp/gas tube 1,467             Rp/kwh 1467 Rp/kwh

Cost per household per month 156,000                 117,000                    180,000                 135,000                    136,393        Rp 102,295        Rp

43,606.85     Rp 32,705.14     Rp

Induction stove

Agent Household retail Lov voltage network

Energy saving per household per month

LPG

Induction 
Stove-

Subsidy

LPG Stove-
Subsidy

Energy Cost 
Saving / month

Energy Cost saving / 
month (No Scarcity)

Rp 
1,467/kwh

12 kg LPG/ 
month

Rp 43,606 Rp 43,606 

> 2200 VA Household retail 
price

• Highest Energy Cost 

Saving compare to other 

cases

•Migration of cooking 

behavior of mid and 

high-income household



Induction stoves for cooking are more economical when 
compared to LPG stoves.

Research Simulation



Implementation strategy clean energy policy 
Induction stove

Step by Step
The conversion program of LPG stove to induction stove is carried out in
stages starting from Java and Bali, Sumatra, and then other regions. It is
important to note that the conversion program with phases has its own
advantages and disadvantages. With the regional phases starting from
Java, especially DKI Jakarta, the government can focus on executing
conversion programs in areas with the largest number of LPG stove
users in Indonesia. In addition, the implementation of conversion
programs in Java can be used as a lesson learned for the
implementation of conversion programs on other islands. However, the
gradual implementation of the conversion program can also cause agent
seeking rent problems where there are parties who can take advantage
of the price disparity and scarcity of LPG for personal gain. Agent
seeking rent problems arise when the Indonesian government
conducted a mega conversion program of kerosene to LPG stoves.

Research Analysis: Mega Conversion Strategy

Shifting LPG Subsidy
The phasing out of the 3 kg LPG subsidy, starting from the pilot area, DKI
Jakarta. If the 3 kg LPG subsidy continues to be rolled out to the
community, the low-income household is incentivized to use LPG stove
for cooking. It is important to note that fuel stacking is very likely to be
done by households if another cooking option is available, i.e., LPG
stove, especially with the existence of LPG subsidy. If the fuel stacking
occurs where the induction stove is only a secondary cooking
technology, the conversion program will not run optimally.

Ref: Beaton, C., & Lontoh, L. (2010). ESDM-Bappenas. (2007); Budya and Arofat 2011



Implementation strategy clean energy policy 
Induction stove

Infrastructure Development
Infrastructure development for the utilization of induction stove,
starting from household electricity networks to the infrastructure of
manufacturing and distribution of induction stoves. Based on the
studies by PLN Puslitbang (2017) and PLN Puslitbang (2018) as well as
from the results of this economic study, we can conclude that the
induction stove is said to be efficient and economical for power rating
above 1,800 Watts. Low-income household consist of two electricity
tariff groups, i.e., 450-Watt tariff groups and 900-Watt. Therefore, it is
prerequisite to prepare the 220 Volt electrical installation upgrade in
low-income household that utilize the induction stove, i.e., electrical
installation upgrade from 450 Watt and 900 Watt to 5,500 Watt. In
addition, although household with electricity tariff of 1,300 Watt and
2,200 Watt considered as middle-income household, these household
groups also need to have its household electrical installation upgraded
to be ready to utilize high-power electrical equipment, in this case
especially induction stove.

Research Analysis: Mega Conversion Strategy

Creative financing
Conducting creative financing for the public to purchase an induction
stove, for example charging the monthly credit of electric stove to the
electric bill. Creative financing patterns like this have also been applied
by other countries (for example Ecuador) that carry out induction stove
program.



Implementation strategy clean energy policy 
Induction stove

Economic Incentive-Cooking behavior migration
Economic incentive by giving away free induction stove including
accessories to the households who make the cooking patterns transition
from 3 kg LPG stove to induction stove, based on priority scale,
prioritized for the low-income households. Without significant
economic incentives from the government for the 3 kg LPG consumers
to buy induction stove and its accessories, the household will be
trapped in a technology lock-in situation where consumers are reluctant
to replace the technology they have bought previously (LPG stove and
tube) and will consider replacing them with the new technology if the
old technology has been damaged or worn out
Intensive Socialization
Intensive socialization to the prospective users of induction stove,
especially related to the techniques of utilization and the advantages of
using induction stove. This socialization is needed to change the
negative perception in the community related to induction stove. The
task of socialization can be coordinated centrally by certain government
ministries, but still requires synergy from various ministries and related
state-owned company.
State Owned Company collaboration
Participation of state-owned company and private business entity in the
mega conversion program, especially related to the electricity network
upgrade and the national manufacturing of induction stove

Research Analysis: Mega Conversion Strategy



• For various possible economic scenarios conducted in this
study, the application of induction stoves for cooking are more
economical when compared to LPG stoves.

• In the existing condition (without electrical installation
uprating) for low-income households, the transition of cooking
behavior from LPG (subsidized) stove to 300-Watt induction
stove provides monthly cooking savings per household of Rp
10,344. The application of 500-Watt induction stove provides
savings in cooking costs of Rp 21,344 per month per
household. These scenarios need to consider the availability of
low power induction stoves, in this case the induction stove
with the scale of 300 Watt and 500 Watt.

• In the existing conditions for the middle- and high-income
household group, the cooking cost savings obtained will be
even greater of Rp 43,606 per month per household. This
economic scenario is carried out by considering the use of an
1,800 Watt high-efficiency induction stove.

• If the electrical installation rating for a low-income household
is upgraded so that the household can apply a high-efficiency
induction cooker (1,800 Watt), the cooking cost saving gained
will increase significantly of Rp. 31,761 per month per
household.

• The economic saving for low-income households will increase
significantly if there are a scarcity of 3 kg LPG tubes in the field.

Research Conclusion
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