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Abstract: Electricity is a significant power resource that is being hard to store physically. Energy policy aims to maintain 
continuous power supply to customers without shortage or waste of energy. To address this issue, this paper aims to provide a 
framework to forecast the future net electricity consumption of Turkey based on four factors (independent variables), namely, 
imports, exports, transmitted energy and gross generation, which have an impact on the net electricity consumption. The 
framework involves forecasting the independent variables using a nonlinear autoregressive-based neural network 
(NARANN) model. Afterward, an elastic net regression model is proposed to forecast the net electricity consumption of 
Turkey. Simulated annealing (SA) and evolutionary strategy (ES) were used to optimize the coefficients of the elastic net 
regression model. The results show that the proposed approach provides high accuracy for net electricity consumption 
forecasting. 
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1. Introduction 
 
Electricity planning is a vital part of any energy policy in order to provide a continuous and stable power supply to 

customers in a cost-effective manner. In some countries, such as Turkey, the energy policy considers purchasing energy 
supply from other countries due to limited energy resources. Moreover, electricity is a difficult energy source for investment, 
cannot be stored and not possible to measure its physical flow of consumption, which has a volatile structure. Therefore, 
future electricity consumption needs to be accurately forecasted in order to set the power generation and/or energy purchase 
plans accordingly. Poor power generation and/or energy purchase plans can lead to either power shortages (i.e., discontinue 
power supply to customers) or excessive capacity (i.e., extra unnecessary costs) which are undesirable. 

Several studies addressed the problem of electricity consumption using linear and nonlinear models. Tunç et al., 
(2006) used regression analysis to forecast the electricity consumption of Turkey for 2010 until 2020. Erdogdu (2007) 
developed an autoregressive integrated moving average (ARIMA) model to forecast the electricity consumption of Turkey 
for the years 2005-2014. Similarly, ARIMA and seasonal ARIMA (SARIMA) models were used to forecast the electric 
energy demand of Turkey for the years 2005-2020 (Ediger & Akar, 2007). Akay and Atak (2007) proposed the grey 
prediction with rolling mechanism (GPRM) method for electricity demand forecasting. 

Nonlinear models were also used to forecast the electricity consumption. Azadeh et al. (2009) used artificial neural 
network (ANN), genetic algorithm (GA), adaptive neural fuzzy inference system (ANFIS), Monte Carlo simulation (MCS), 
particle swarm optimization (PSO), and artificial immune system (AIS). A simulation model for creating random variables 
was developed by Azadeh et al. (2014). A seasonal and monthly electricity consumption were forecasted using ANN, 
principle component analysis (PCA) and data envelopment analysis (DEA) (Kheirkhah et al., 2013). Ediger and Tatlıdil, 
(2002) used a nonlinear technique that involves the analysis of cyclic patterns of annual additional amounts relevant to 
energy consumption on time series. Also, Hamzaçebi (2007) proposed ANN as the sectoral electric data of Turkey have a 
nonlinear structure. Hamzaçebi and Kutay (2004) used ANN and Box-Jenkins models. Kavaklioglu et al. (2009) built a 
multilayer backpropagation ANN (MLP-ANN) model to forecast the electricity consumption as a function of economic 
factors. ANN and support vector regression (SVR) models were used for electricity consumption forecasting (Oğcu et al., 
2012). Support vector regression (SVR) was also used to forecast the electricity consumption of Turkey until 2026 by 
analyzing data that spans from 1975 to 2006 and using the following independent variables: population, gross national 
product (GNP), imports and exports (Kavaklioglu, 2011). Kavaklioglu (2014) developed a multivariate regression model for 
net electricity consumption forecasting in which singular value decomposition (SVD) was used to downsize the problem. 
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