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The Abstract
Modeling of electricity consumption in one of the world’s most populous cities
– Jakarta, Indonesia
This paper presents insight into Jakarta’s electricity consumption. It was identified that air
temperature, day of rain, hotel room occupancy and rainfall could be used to characterize Jakarta’s
monthly electricity consumption. Monthly seasonal variation index (MSVI) is used to analyse the
monthly cycle of electricity consumption. Furthermore, two selected approaches including
multiple linear regression and artificial neural network (ANN) were employed to derive a model of
the monthly electricity consumption. The ANN approach is conducted in four algorithms namely
resilient backpropagation with backtrack, resilient backpropagation without backtrack, traditional
backpropagation and globally convergent. The accuracy of these models was assessed by using
root mean square error (RMSE), the mean absolute error (MAE), and the mean absolute
percentage error (MAPE). The result indicates that the proposed ANN models perform better than
multiple linear regressions in Jakarta’s electricity consumption.
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Introduction
Impressive economic growth

Energy Supply and Demand side
Energy production
1980-2010

GDP

Energy consumption
New middle class
people

Electricity sources
Hydropower; 7%
Gas power
plants;
21%

Coal; 44%

Fuel oil;
23%
5

Geothermal power; 5%

Electricity demand
growth
Electrification Rate
Indonesia

Jakarta

Introduction
Jakarta

Population
Jakarta

Indonesia
258,705,000

 Economic development center
 Fast growing population
 Less studied of research
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Objectives
Conduct an in depth literature review on modelling of
electricity consumption

Present the characteristics of Jakarta’s electricity
consumption

Identify key climate and non-climate factors

Analyse the relationship between the factors
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Methodology
MSVI: The seasonal variation index method

To derive the model:
1. Multiple linear regression and
2. Artificial Neural Network (ANN)

ANN algorithms:
1. Resilient backpropagation with backtrack,
2. Resilient backpropagation without backtrack,
3. Traditional backpropagation
4. Globally convergent
Accuracy:
1. Root mean square error (RMSE),
2. The mean absolute error (MAE), and
3. The mean absolute percentage error (MAPE)
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Data analysis and result
Multivariate
• Climate: Air temperature and day of rain
• Non climate: Hotel room occupancy

Data
• Monthly time series data 2006-2013

Data Sources:
• Jakarta’s Central Bureau of Statistics
• Indonesia Agency for Meteorology
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Data analysis and result

For Jakarta, the behaviour of MSVI shows an increased demand of electricity in November,
followed by a gradual decrease until February, which is associated with the decrease of air
temperature. The electricity demand is then continue with a gradual increase until September,
and a slightly decrease in October.
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Data analysis and result

Models
Model 1
Model 2

RMSE
0.3030
0.3041

Training
MAE
MAPE
0.2457
0.0953
0.2466
0.0955

RMSE
1.3436
1.2969

Testing
MAE
MAPE
1.1752 0.3449
1.1460 0.3364

Multiple Regression Model analyses show that there is no significant
different between the result of modelling with training data set of RMSE,
MAE and MAPE analysis.
The different amount of independent variable between model 1 and model
2 does not have a significant influence to the modelling of electricity
consumption in Jakarta.
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Data analysis and result
Models
Model 1 of MLR
Resilient M
Globally Convergent

Training
RMSE
MAE
0.3030 0.2457
0.0003 0.0002
-

MAPE
0.0953
0.0001
-

Testing
RMSE
1.3436
0.7600

MAE
1.1752
0.7356

MAPE
0.3449
0.2152

Training
The modelling result of four algorithms in the training process indicates that ANN resilient
backpropagation with backtracking and resilient backpropagation without backtracking are
better than traditional backpropagation and globally convergent.
Testing
In the testing process, the modelling result of four algorithms shows that traditional
backpropagation provides the best out-of-testing sample model in the combination of
hidden layer 1=50 and hidden layer 2=50, based on RMSE, MAE and MAPE.
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Conclusions
The annual electricity shows an increasing demand as a
result of the expanding middle class living in urban areas

Hotel room occupancy and day of rain have been found as
the most significant driven factors in controlling the
electricity load demand of Jakarta

ANN performs better modelling than multiple linear
regressions in Jakarta’s electricity consumption

Our approaches can be applied to other cities especially
the capital of the country, tourism city and most populous
city

Recommendation: to enclose more non climate factors: socioeconomic and
demographic to the models and employ other modelling approaches
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Thank you
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