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The energy consumption worldwide is rising as the population numbers grow. Higher
population humbers indicate a fast expansion of residential and industrial buildings,
which further increases the energy consumption. The industrial processes also impact
on the energy use, since the countries try to stay within positive economic growth rates.
As the society becomes more demanding, the need to successfully manage the energy
consumiption rises.

A report by the Balkan green foundation [1] indicated that in 2015, Serbia had the
highest final consumption of electricity (28,551 GWh), compared to Bosnia and
Herzegovina (11,183 GWh) and Macedonia (6,600 GWh). The consumption structure of
these three countries indicates that more than 50% of energy was used in the industrial
sector, transport, services and agriculture, with the rest of the energy being used in
households. Slovenia has obligated to improve its energy efficiency until 2020 by 20%
[2], In the action plan it was reported that Serbia managed to accomplish savings of
4.4% in the period from 2010 to 2015, with the goal of achieving 9% savings in 2018 [3].
Croatia projected that the final energy consumption will increase of 5.85% in 2020,
compared to 2015, but it will decrease of 3.19% compared to 2010 [4]. Bosnhia and
Herzegovina set a reduction of 9% in final energy consumption as a goal by the end of
2018 [5]. All this clearly emphasizes the need for accurate and simple to use prediction
models and techniques, as energy efficiency goals are hard to maintain if the energy
forecast is not reliable.

The aim of this paper is to investigate and model the energy consumption in West
Balkan using two techniques: (i) multiple linear regression, and (ii) artificial neural
network (ANN), in particular multilayer perceptron. The relationship between the
energy use as a dependent variable and gross domestic product (GDP), population, and
CO, emissions as independent variables was investigated. The purpose is to determine
which variable has the biggest impact on the energy use, and to see which technique
best predicts the values of energy consumption.

The analysis included the development of a multiple regression model and also a
neural network model. These two models were then compared in terms of their root
mean sqguare error (RMSE) and mean absolute percentage error (MAPE).

Multiple linear regression model
The multiple regression model includes one dependent variable (Energy use) and
three indeﬁendent variables: (1) CO, emissions (metric tons per capita), (2) GDP per
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A sensitivity analysis that calculates the importance of each predictor variable has been
computed and shows that the most important factors are the CO, emissions (in
logarithmic format), followed by the GDP and Population.

A comparison between actual values and values predicted by the multilayer perceptron
model was performed. It can be observed that the deviations from the actual values
were relatively small, and that in general this model predicts the energy consumption
better than the regression model. This is presented in Fig. 3.
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