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A B S T R A C T 

Power as a clean energy over the last hundred years has the greatest impact on human life. Can be said Improve 

increasing in developed countries due to the energy. In Iran, like many developing countries Power industry is in 

transition to competitive markets and privatization. Hence research attempts to examine and analyze the power 

industry Day to day are more important. In the studies that have attempted to predict future electricity 

generation, In outlining future prospects of the electricity industry have considerably. The purpose of this study 

is to examine existing models in the electricity generation literature to provide the best and most accurate model 

to predict the amount of electricity generation in Iran. For model electricity generation, according to the 

literature of the factors affecting on electricity generation we use 4 Variable (Transmission capacity of 

transformers, Length of transmission lines, amount of fuel for power generation and number of population and 

subscribers) as a model Variables. The analysis power generation model have acceptable results as, models 

coefficients significant And its highly anticipated capabilities. 
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Introduction 

Power Industry in the world has more than a hundred years old. Each country according to the government or 

private sector how much is involved in the electricity industry, Production structure has been chosen for their. 

But in general the global power industry moving toward competitive markets and there structuring process. 

Iran's electricity industry structure is in the transition from monopoly to competitive markets and in the new 

structure natural Producers compete to sell energy. In such circumstances, study the status of consumption of 

electric power industry in Iran is of particular importance. 

According to industry developments in the world in scientific development, promote the construction and 

operation, failure of structures and integrated monopolies, liberalization and privatization of power generation 

and growth of national–regional markets Iran's electricity industry is also subject to these developments has 

been. So that structural changes in the electricity industry during recent years can be called on Iran. However, to 

accelerate the industrialization process in the Middle East, It is anticipated that future growths in electricity 

demand in these countries have the high growth. In the meantime, Iran will account for a greater share through 

increase in population and the extent land and development programs. 

Today, in the national production of any society, energy plays an important role. Adequate and affordable 

energy supply strategy is the main programs of each country. Due to the nature of Iran's oil and gas resources, 

Iran has a special situation and provides the possibility that the efficient use of resources, to achieve the desired 

economic growth. But statistics show that, per capita consumption of electricity of 55 kilowatt hours in1965 to 

about 2,152 kilowatt hours in 2005 has. In 40 years, per capita electricity consumption is more than 40 times 

.The other hand, GDP per capita in the country, during the same period, is less than 3times. Thus, over 30 years 

of electricity intensity is 22 times The shorter the period between 1372-1346 the real price of electricity, is 1/3. 

This all suggests the excess power consumption in different sectors, especially in the non-productive sectors, 

domestic and low productivity in other sectors, is due to the low electricity price  
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Table 1: Changes in the electricity indices 

2005 1995 1985 1975 1965 Year 

2152 1205 685 373 55 Electricity consumption per capita (KWH) 

704.9 479.1 377.3 676.1 333 Gross domestic product per capita  (USD) 

71 61 51 35 27 Intensity of electricity 

 

In the next section we review the literature on production and consumption models. In the third section, the 

conventional models predict the consumption are examined. The fourth section covers the conclusions and 

future research. 

 Literature review                                                                                                  .       

In recent years with the growth of electricity consumption and demand , The need for proper planning to avoid 

outages or shortages in electricity network and To ensure proper operation of the electricity industry 

infrastructure Many of the articles have forecast electricity consumption and demand with a variety of 

techniques. To provide a model for forecasting electricity consumption by using multiple regression analysis, 

Economic and demographic variables were used as model variables (Mohamed et al, 1). An analysis of time 

series for the electricity consumption in Sri Lanka have provided and the effect of income and electricity 

demand in previous periods have been recorded to electricity consumption in the future (Amarawickrama et al, 

2). Some researchers have attempted to check the power consumption to better understand the factors affecting 

on electricity demand or extract the basis of the forecasting model. Jannuzzi et al. have the review and analysis 

of electricity consumption in households in Brazil. Their research has shown that growth in demand for 

electricity is growing faster than income (Jannuzzi et al. 3). The dynamic relationship between electricity 

consumption and the number of independent variables were examined these variables were include weather, 

price and consumer income. Also there have registered the change of season’s impact on the electricity 

consumption. (Harris et al, 4). Hsiao-Tien Pao, use linear and nonlinear models like artificial neural networks to 

analyze the economic impact of four factors include of the national income, population, GDP and consumer 

price indices. The impact of these factors is analyzed based on electricity consumption in Taiwan. And then an 

econometric forecasting model to predict the power consumption is presented. Forecasting capabilities of neural 

network model to other models in Hsiao-Tien Pao research has shown. The survey results show that Contrary to 

expected GDP and consumer price index are less effective than the population and national income. From this 

perspective the best model is combination model of Linear and neural networks (Hsiao-Tien Pao, 5). Modelling 

electricity demand and consumption is usually based on historical data and correlation with other related 

variables. Like economic, demographic, weather, energy prices, and other variables. Multivariate modelling 

with regression analysis in many researches. In different countries different variables are used to examine the 

effect on electricity demand and consumption.  (Ranjan M, Jain VK 1999) (Soytas U, Sari R 2003) (Yan YY 

1998) (Shiu A, Lam PL 2004) (Egelioglu F et al 2001) ( Glasure YU, Lee AR 1997) (Yang HY 2000) 

The general approach to modelling based on multiple regression analysis is shown as an effective tool in the 

analysis of future energy demand and consumption. In various studies, the different variables used for analysis, 

demand and consumption forecasting. (Donnelly, W. 1987) ( Flores, C et al 2004) (Al-Ghandoor et al 2005) . 

Many studies have attempted to evaluate the performance of different models to predict energy consumption in 

different countries. Darbellay et al. compare the predictive capabilities of nonlinear models such as neural 

networks with linear ARIMA models using data on electricity consumption in the Czech Republic. According to 

their findings, the single-variable model by adding the temperature as an external variable the structure of neural 

network capabilities are expected to improve substantially (Darbellay et al, 16). Gori et al. A focus on energy 

and Ability to replace other energy sources to power. Their study of the EDM econometric model or energy 
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demand model uses (Gori et al, 17). Zaid Mohamed et al. using variables such as GDP, the average electricity 

price in each period and the population, in order forecast of electricity consumption in New Zealand. The model 

results show that power consumption is strongly associated with the variables listed (Zaid Mohamed et al, 18). 

One study concluded that in addition to GDP, Electricity price and population, exports of domestically produced 

goods the mobility industry is due to the impact on power consumption (Fung et al, 19). All of the researches 

are described in the literature, a way offer to Regression model to predict electricity demand and consumption. 

Which the independent variables include Of GDP, the price of electricity and the population. Makridakis et al.  

Stated that, a simple model that can be partly reflects the fact that it can make a lot of help in predicting the 

power consumption (Makridakis et al, 20). In addition, they can be considered to provide more accurate models 

that are too complex but this model requires time and high cost. 

Modelling 

In this study we followed to identify factors affecting the Electricity consumption through linear regression 

analysis to derive the Electricity consumption function in order to predict the amount of electricity consumption 

In future periods. 

Collected data for regression analysis of demand includes 41-year power industry Data in Iran From 1965 to 

2005 data have been extracted from database of the Office of Information Technology and Statistics. With the 

factors of consumption of electricity in the literature and the data we have, we provide model of consumption of 

electricity. After describing the statistical variables that affect Electricity consumption we provide power 

consumption model 

Production model 

According to the literature the following four variables were selected as the factors affecting power 

consumption. 

1. Average Price based on  price per kWh of electricity (PRICE) 

2. The number of population and subscribers per thousand (EPOP) 

3. GDP excluding oil revenues per billion rials (GDPNOIL) 

Table 2 shows Statistics of independent variables and the dependent variable.  

Table 2: information on variables 

Maximum Minimum Standard deviation Mean Variable 

161058 1461 46128.70 51138.76 ELEC 

174.25 1.42 56.10 39.48 PRICE 

22610 798 6536.14 9219.64 EPOP 

2530585 432 596217.06 311190.13 GDPNOIL 

 

In Figure 1, 2 and 3 we can observed the way of  the change in electricity consumption when values of 

independent variables changes. With Viewing the charts and data in Table 3 It is likely that the model is co 

linearity and Auto correlated. Therefore After the initial implementation of this model to eliminate the effect of 

Auto correlated, Once again, we'll run into natural logarithm values of variables. Then proceeded to analyze 

statistics and regression results. 
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Table 3: Correlation coefficients between the variables 

variable ELEC PRICE EPOP GDPNOIL 

ELEC 1 0.959 0.985 0.888 

PRICE  1 0.908 0.926 

EPOP   1 0.807 

GDPNOIL    1 

 

Figure 1: Diagram of variable, Average Price and power consumption 

 

Figure 2: Diagram of variable, population and power consumption 

 

Figure 3: Diagram of variable, GDP excluding oil revenues and power consumption 
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Now we run regression models, based on the amount of electricity to four independent variables. 

)1(4321:1 tGDPNOILtEPOPtPRICEtELECModel    

)2(154321:2 DtGDPNOILtEPOPtPRICEtELECModel    

)3(254321:3 DtGDPNOILtEPOPtPRICEtELECModel    

)4(ln4ln3ln21ln:4 tGDPNOILtEPOPtPRICEtELECModel  

 )5(15ln4ln3ln21ln:5 DtGDPNOILtEPOPtPRICEtELECModel  
 

)6(25ln4ln3ln21ln:6 DtGDPNOILtEPOPtPRICEtELECModel  

 In this paper to estimate coefficients of variables, we are using software Eviews4. Results can be seen in Table 

4. 

Table 4: Estimated coefficients of regression models 

𝛼5 𝛼4 𝛼3 𝛼2 𝛼1 Coefficients 

 Model 1 

- 0.011 4.761 172.614 -3149.206 Estimate 

- 0.001 0.123 22.318 726.684 Std. Error 

- 7.688 38.757 7.734 -4.333 t-Static 

- 0.000 0.000 0.000 0.000 Probability 

 Model 2 

-3723.295 0.011 5.218 136.506 -3177.711 Estimate 

1325.813 0.001 0.198 24.223 668.697 Std. Error 

-2.808 8.335 0.001 5.634 -4.752 t-Static 

0.000 0.000 0.000 0.000 0.000 Probability 

 Model 3 

-3502.093 0.013 4.902 137.992 -2679.331 Estimate 

687.222 0.001 0.099 18.621 571.992 Std. Error 

-5.096 10.672 49.340 7.411 -4.684 t-Static 

0.000 0.000 0.001 0.001 0.000 Probability 

 Model 4 

- 0.454 0.641 -0.357 0.857 Estimate 

- 0.074 0.114 0.062 0.413 Std. Error 

- 6.078 5.633 -5.796 2.072 t-Static 
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- 0.000 0.000 0.000 0.045 Probability 

  Model 5 

-0.176 0.409 0.801 -0.339 - Estimate 

0.048 0.045 0.039 0.046 - Std. Error 

3.677 9.099 20.789 -7.393 - t-Static 

0.001 0.000 0.000 0.000 - Probability 

 Model 6 

-0.120 0.392 0.784 -0.346 0.222 Estimate 

0.046 0.074 0.119 0.058 0.456 Std. Error 

-2.603 5.322 6.565 -5.918 0.486 t-Static 

0.013 0.000 0.000 0.000 0.630 Probability 

 

In regression analysis, the first step is to estimate the coefficients then meaningless coefficients, have been 

removed And the regression model is re-estimated; so instead of some coefficients in the table is empty. 

Because the model meaningless coefficients haven’t value to be recorded in the table, so Correction model 

entered in the table 4. 

Also two Dummy variables are used for impact analysis of Iran’s Islamic Revolution and Iran-Iraq War on 

electricity generating. In the years after the revolution D1=1 and before that D1=0. In The war years D2=1 and in 

the others D2=0. Significant coefficients, confirming the virtual variables effect on power consumption But they 

can be negative because of lower consumption in the industrial sector And then get up the industrial sector in 

the years after the war. In table 5 models, are generally compared. Over the regression results the following 

results are obtained. 

PRICE variable coefficients in models 1 to 3 on the contrary to expectations, is positive 

Cause it cannot proportion the amount of in Iran's power consumption and electricity prices As we 

know, due to power consumption subsidies accrue subscribers Electricity price increase does not take much 

effect. But PRICE variable coefficients in logarithmic models is negative .This represents a logarithmic 

Model performance in estimated coefficients are acceptable. 

 

Coefficients of variables TRANSC ،LINLEN and FUELC according to expectations are positive and significant. 

Because Without the increase, in these three main factors, increased electricity production is almost impossible. 

Coefficient of variable EPOP, as expected is positive. Because increase of subscribers Increased demand, that 

will increase consumption. 

Coefficients of variables D1and D2 are significant .This reflects impact of war and Islamic Revolution on the 

electricity consumption and lower consumption. 

In the table 5 significant test results of models, coefficients of R2 and durbin Watson statistic for each model can 

be seen. 
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Table 5: Compare models 

𝑫𝑾 P-value F-statistic 𝑅2     𝑅2   

1.51 0.000 6509.655 0.9979 0.9981 Model 1 

1.68 0.000 5769.005 0.9982 0.9984 Model 2 

1.90 0.000 8096.802 0.9987 0.9989 Model 3 

1.38 0.000 2230.337 0.9939 0.9944 Model 4 

1.55 0.000 2036.233 0.9950 0.9955 Model 5 

1.47 0.000 1928.63 0.9947 0.9952 Model 6 

 

Results of durbin Watson statistics was greater than  dL= 1.34. That show results are acceptable. According to 

these models can be predict the amount of electricity in the coming years with high accuracy. With forecasts are 

presented, At least they will be produced for application development and in macro-economic and industrial 

decisions with relatively high reliability these values can be referred.  

As Table 6 show the models 1 and 4 have Good performance in predicting the amount of Electricity 

consumption. In Figures 4 and 5 can see the difference between actual and predicted amount. 

Table 6: Forecasts of consumption models for the five year period 

Model 4 
Actual value 

of the logarithmic 
Model 1 Actual  

 

91/11  80/11  43/129972  132897 2006 

06/12  88/11  63/137083  144598 2007 

19/12  93/11  96/147753  152330 2008 

31/12  99/11  16/158314  161058 2009 

35/12  03/12  09/169726  167539 2010 

 

 

Figure 4: Comparison of actual and forecast consumption for the five year period with model 1 
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Figure 5: Comparison of actual and forecast consumption for the five year period with model 4 

 

Conclusion 

The purpose of this paper is to estimate the coefficients of models to predict the amount of electricity 

consumption to using in the macro decision making. With Aware of the limits of present facilities, can use the 

predictions of this study in the area of power decision-making. The model presented in this study can be a set of 

power models in the literature, which support Top management and policy makers for the decision-making in 

power industry. Coefficients are significant in most models. Also the models predict capability is high.  

In subsequent studies can attempted to localize the production and consumption of electricity for each region 

and further contributing the climate impacts in each season. And different patterns of production and 

consumption in every region of the country can also be effective in increasing the performance of prediction 

models. 
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