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 This paper presents a study to determine demand for electricity in city of Yazd, Iran over the 
period of 1998-2008. Using vector error correction model (VECM) based on seasonal 
information, the study determines that electricity has no elasticity in short term in household 
expenditure. Therefore, government policy on increasing price of electricity will not influence 
demand. However, electricity maintains elasticity over the long-term period and an increase on 
price of electricity could motivate consumers to reduce their consumption by purchasing energy 
efficient facilities. Therefore, any governmental strategy to increase price may have positive 
impact on economy. The study also detects a positive and meaningful relationship between 
temperature and electricity consumption.   
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1. Introduction 

 

For years, there were major concerns on how to control energy consumption and increase 
productivity of energy production. There have been tremendous efforts to find some replacement for 
traditional energy resources such as solar energy, wind farms, etc. Taylor (1975) is believed to be first 
who presented a survey and critique of the econometric literature on the demand for electricity, which 
was focused on residential, commercial and industrial demand.  Lin and Ouyang (2014) tried to 
specify the determinants of sectoral electricity demand, predict future electricity consumption by 
building a model using the Johansen cointegration methodology and estimated the sectoral electricity 
conservation potential. Their results indicated that growth domestic product per capita was the 
leading force explaining the sectoral electricity consumption increase, while value-added per worker, 
research and development intensity and electricity price were the primary factors contributing to the 
sectoral electricity consumption decrease. The results also demonstrated that sectoral electricity 
consumption in 2020 would be 369.79–464.83 billion kWh under the low-growth scenario and 
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530.14–666.39 billion kWh under the high-growth scenario in China. Bartusch and Alvehag (2014) 
performed a comprehensive study on exploring the potential of residential demand response programs 
in electricity distribution. Yan and Folly (2014) performed an investigation of the impact of demand 
elasticity on electricity market using extended Cournot approach. Wood and Alsayegh (2014) 
investigated the effect of oil prices, economic diversification policies and energy conservation 
programs on the electricity and water demands in Kuwait. Fell et al. (2014) presented a new look at 
residential electricity demand using household expenditure data. They applied publicly available 
expenditure data and utility-level consumption data from several major U.S. cities, complementing 
studies that implemented individual billing data. Mahmoudi et al. (2014) presented a new demand 
response (DR) scheme from the retailers’ point of view.  
 
Arisoy and Ozturk (2014) estimated the price and income elasticity of industrial and residential 
electricity demand in Turkey over the period 1960–2008. They used Kalman filter to estimate time 
varying parameters model and reported that the income and price elasticities of industrial and 
residential electricity demand were lower than unity. The income elasticity of demand had a positive 
sign and it was statistically significant which was 0.979 and 0.955 for industrial and residential 
electricity demand, respectively. Thus, an increase in per capita electricity consumption was less than 
increase in per capita income. In addition, the estimates of price elasticity seemed to be inelastic for 
both residential and industrial electricity demand. Therefore, the price increase will not discourage 
residential and industrial electricity demand and consumers will indicate little response to electricity 
price variations because electricity was a necessary good.  
 
Okajima and Okajima (2013) estimated elasticities of Japanese residential price electricity over the 
period 1990-2007 by using the first difference generalized method of moment estimator to prevent 
dynamic panel bias. The results indicated that while short-run elasticities were similar to those in 
previous studies, long-run elasticities were significantly lower in our study. They also determined that 
the price elasticity of Japanese residential electricity consumption was notably influenced by income 
inequality and severe weather. Based on these results, they provided some insights to tailor 
environmental taxation to effectively attain the Kyoto Protocol. Mostafavi et al. (2013) presented a 
novel machine learning method for estimation of electricity demand in Thailand. 
 
2. The proposed study  
 
This paper presents a study to determine demand for electricity in city of Yazd, Iran over the period 
of 1998-2008. The study uses vector error correction model (VECM) based on seasonal information 
as follows, 
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(1) 

where tX is an n×1 vector, which represents long term relationship, tZ is an m×1 vector, which 

represents short term relationship, μ is the vector of intercept and β (n×1) is a long term matrix, a 
represents long term coefficients and finally t represents residuals, which are assumed to be 

normally distributed. In this relationship X and Z are defined as follows, 
 

ܺ ൌ ሺܱܥ, ܲ		, ܲீ ்	, ܲீ ெ, ܻሻ௧,  (2) 

ܼ ൌ ሺܶ,ܯሻ௧,  (3) 
 

where CO represents consumption of electricity per kilowatt, Pc states the price of electricity of each 
kilowatt, PGT is the price of each cubic meter natural gas, PGM is the price of each cubic meter liquid 
gas, Y denotes national income per capita, M is the number of household consumer of electricity and 
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finally T represents temperature of the city. The first step in Johansen cointegration algorithm is to 
examine co-integration rank of each variable and our investigation shows that CO, T, PGT, Y and M 
are I(1) and Pc and PGM are I(2).  
 
3. The results 
 
In this section, we present details of our findings on the implementation of Johansen and Juselius 
algorithm (1990).  
 
ሻܥሺܦ ൌ െ0.14ሾܥሺെ1ሻ  1.09ܲܿሺെ1ሻ െ ሺെ1ሻܫ1.27 െ ሺെ1ሻܯܩ2ܲ െ ሺെ1ሻܶܩ0.97ܲ  71.99ሿ

 ሺെ4ሻܥܦ0.25  ሺെ4ሻܿܲܦ0.63  ሺെ4ሻܫܦ0.51  ሺെ4ሻܯܩܲܦ2.1
െ ሺെ4ሻܶܩܲܦ1.49  0.14ܶ  ܯ0.94 ܴଶ ൌ 90 തܴଶ ൌ 87 ܨ	 ൌ 30.8 

(4) 

ܥ																			 ൌ 71.99 െ 1.09ܲܿ  1.27ܻ  ܯܩ2ܲ   ܶܩ0.97ܲ
    t-student         (3.21)     (3.51)      (-2.52)    (-3.49)     (-3.94) 

(5) 

 
As we can observe from the results of Eq. (5), all statistical observation are meaningful when the 
level of significance is five percent. The sign of all coefficients are meaningful, which means there is 
an increase on electricity consumption as the amount of national income per capita or the price of 
each cubic meter gas increases. In addition, as the price of electricity increases, we see a reduction on 
price of electricity on long-term horizon. Table 1 shows the short-term effects of changes on prices on 
demand on electricity. 
 
Table 1 
The summary of short term effect 

t- student Standard coefficient  coefficient  Variable  
1.29  0.19  0.25  ∆CO 
1.96  0.32  -0.63  ∆PC  
0.63  0.8  0.51  ∆I  
1.8  1.14  0.5  ∆PGM  

-1.09  1.37  -1.49  ∆PGT  
1.15  0.81  0.94  M 
1.49  0.09  0.14  T 

 
In order to study the effects of short-term and long-term of price of electricity on demand of 
electricity in city of Yazd we summarize the results of our survey in Table 2 as follows, 
 
Table 2 
The effects of short-term and long term of price of electricity on demand for electricity 

Price elasticity  Income elasticity 
Short-term Long-term  Short-term Long-term 

0.63 -1.09  0.51 1.27 
 
The results of Table 2, we can understand that in short-term, an increase of one unit on income only 
increases demand of electricity for about 0.51. However, an increase of one unit on income will 
increase demand by 1.27 over the long time. In addition, an increase on price of electricity may 
reduce demand for electricity over the long-term period.  
 
4. Conclusion 
 
During the past few years, there have been increasing concerns on energy consumption in Iranian 
economy. It is believed that government of Iran pays the highest expenses on subsidizing energy in 
the world. The government has tried to make some payment to all Iranian families and increase 
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energy prices such that people are encouraged to consume less. The results of our survey have shown 
that any increase on energy prices could reduce demand only over the long term period and it will not 
have any short term effect. The results of our survey are consistent with findings of Arisoy and 
Ozturk (2014), Okajima and Okajima (2013) and Zhou and Teng (2013). However, the results were 
somewhat inconsistent with findings of Okajima and Okajima (2013). 
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