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Abstract 

Considering high growth of energy use and the air pollution in countries like Iran, highly 

depended on oil revenues, it's important to examine the determinants of energy demand in 

these countries. So in this study we analyze the effect of the 16 economic variables on energy 

demand during the period 1338-89 by using the BMA and WALS averaging models. The 

results show that the oil revenues and GDP variable have the most effect in energy demand 

with positive signs. In rating these 16 factors by the probability of their presence in the 

estimated model the first factors in the order of importance are: the oil income growth 

variable, GDP growth variable, the logarithm of the lagged ratio of energy consumption to 

GDP in and the lagged energy relative price. The contemporaneous changes of energy 

relative prices didn’t have much effect on energy consumption at least in the period of 

sampling. 

JEL Classification: C51, Q4 

Key words: energy demand, oil income, GDP, BMA averaging model, WALS averaging 

model. 

 

 

 

 

1-Introduction 

Energy is essential for human’s survival and the driving force for socio-economic 

development (Li, Mu & Zhang, 2011). In addition, with the advent of industrialization and 

globalization, worldwide energy consumption has increased in recent decades. Continuity of 

the current global energy consumption pattern may increase the world energy consumption 

by over 50% before 2030 (Yu & Zhu, 2011). Thus, the necessity of identify the factors 

affecting energy consumption is obvious. 

Iran is among the oil exporting countries. Due to excessive energy consumption in Iran we 

have to expect a serious crisis for energy sources. This might even make the country to be 

changed from an exporter to an importer of oil in order to provide the needs of energy within 
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the country. We can be more aware of the effects and crucial consequences of this crisis 

regarding that the country is highly dependent on oil export to earn the foreign exchange 

revenues. Hence we can properly manage the energy consumption and ecological issues 

related to it in future by recognition of factors affecting energy consumption and applying the 

policy reforms on energy sources. A helpful method to examine these elements and is the 

estimation of energy demand function. 

Since the early 1970s, several studies on energy demand have been undertaken, using 

different estimation methods, which can be mainly classified into five categories: 

econometric model, Long-range Energy Alternatives Planning model, grey forecasting 

model, artificial intelligence forecasting model, and hybrid forecasting model (Yu & Zhu, 

2011). In this paper, we utilize Bayesian Model Averaging (BMA) and weighted average 

least squares (WALS) to estimate the energy demand pattern. 

The experts of econometrics have always been facing uncertainty to select the correct 

variable and the correct model (the type and proxy of variables). Based on theory, a very 

range of variables including the price (e.g. energy price and inflation rate) ,structural 

variables ( like the share of value added of each sector ), trade (like the export and import) 

and scale variables (like production and income) effect energy demand. While we can`t 

include all these variables in usual economic analysis methods, researchers use a restricted 

combination of variables in model based on theory and taste. So the estimates about price or 

income elasticity are generally sensitive to the kind and combination of controls variables 

included in the model. "Bayesian Averaging Model" has been developed to resolve this 

problem in literature of   Bayesian econometrics. This method not only overcomes the 

uncertainty to choose the effective variables but also solve the problem of uncertainty to 

choose the optimum model.  

In this article we address the problems of uncertainty to choose the model and estimates with 

methods of "Bayesian averaging model (BMA)" and "weighted average least squares 

(WALS)" and do a precise and comprehensive study about the effects of factors influencing 

the energy demand.  

Section 2 presents a brief review of theoretical and empirical literature on energy demand. 

Section 3 provides the empirical results of the study and we conclude in section 4. 

 

2- Theoretical Literature  
The studies have been made about energy demand in country and other regions abroad are 

based on obtaining a few main objectives. These researches include the assessment about 

elasticity of price and revenue, study about demands for different kinds of energy sources, 

study about alternative and supplementary energy sources, study about cause and effect of 

energy consumption and gross domestic products (GDP), Study about energy demand 

stressing on a vital connection between environment, energy consumption and economic 

growth. In table 1 a survey is made about these studies. 
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Table (1): Empirical Studies 

The Results The Data The Subject 
The 

Researcher(s) 

China’s energy demand will be 4.70 

billion tons coal equivalent in 2015 

china (1980-

2009) 

Energy demand 

forecasting 

Yu &  

Zhu(2012) 

Urbanization population and economy are 

found to be the main factors affecting 

energy consumption china. 

china (1990-

2008) 

Analysis of China's 

energy consumption 

impact factors 

 Li,  Mu & 

Zhang(2011) 

The study finds that energy consumption 

is co-integrated with economic growth in 

Cameroon, Cote D'Ivoire, Gambia, Ghana, 

Senegal, Sudan and Zimbabwe. Moreover, 

energy consumption has a significant 

positive long run impact on economic 

growth in Ghana, Kenya, Senegal and 

Sudan.  In addition, there is a bi-

directional relationship between energy 

consumption and economic growth for 

Gambia, Ghana and Senegal. However, 

Granger causality test shows that 

economic growth Granger causes energy 

consumption in Sudan and Zimbabwe. 

11 Sub-

Sahara 

African 

countries 

(1980-2003) 

Energy consumption 

and economic 

growth: Evidence 

from 11 Sub-Sahara 

African countries 

 Akinlo(2008) 

The direction of causality is shown to be 

different in these countries due to different 

policy alternatives in support of the 

protocol. 

G-7 countries 

(1960-2004) 

Energy consumption 

and income in G-7 

countries 

 Soytas &  

Sari(2006) 

Sub period analyses plitat1990, show 

greater reductions in energy intensity in 

the later sub-period and provide prima 

fascia evidence of the efficacy of U.S. 

efforts to promote energy efficiency 

through various standards and programs. 

U.S. (1980-

2005) 

U.S. household 

energy consumption 

and intensity trends: 

A decomposition 

approach 

 Hojjati & 

H.Wade(2012) 

The results show a reduction in energy 

consumption leads to lower economic 

growth and vice versa. 

21 African 

countries 

(1970-2006) 

Energy consumption 

Eggoh & 

Bangake 

(2011) 

It is shown that energy consumption is 

price-inelastic. Moreover, Causality tests 

indicate the presence of a bi-directional 

causal relationship between energy 

consumption and economic growth. 

OECD 

countries 

(1981-2007) 

Energy consumption 

and economic 

growth: New insights 

into the 

Co-integration 

relationship 

Belke, Dobnik 

& 

Dreger(2011) 

 

3- Data and empirical results 

Both in theoretical and empirical studies, There are many different kinds of variables have 

been considered as impressive causes to demand of energy which reaches up to more than 20 

cases. So in this research we apply the method of "Bayesian averaging model" due to many 

variety and kinds of explanatory variables which have been regarded in previous studies.   
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3-1-explanatory variables 

We just consider 16 kinds of variables affecting energy demand regarding to limitation of 

access to data of variables. The explanatory variables applied in this research are from "Time 

series" data and with "constant price" in 1376 and between1338 to 1389.All the data 

gathering from world bank`s statistics, Statistical Center of Iran and Iran`s energy balance 

sheet. 

The variables are regarded based on growth rate and Ratio (ratio between variable to growth 

domestic non-oil products) though all the variables are static (the results of unit root test for 

variables being static, are not brought here due to thrift). We categorize the variables in three 

groups: Variables of Internal atmosphere, variables of exterior atmosphere and price 

variables. Now we will give few remarks about some variables of this model.  

 The dependent variable used in model of energy demand growth is defined the 

variable of energy consumption (Based on equivalent million barrels of oil in Iran). 

Hence all the variables are static we use the rate of demand growth instead of its 

surface. 

 In order to calculate the energy price index variable, We use the logarithm of relative 

price of energy which is the ratio equal to level price of different kinds of energy to 

tacit index of GDP or gross domestic products (inflation index) and in this model we 

apply the logarithm lag of relative price of energy as an impressive variable to energy 

consumption. 

 Regarding to a parity relation being between logarithm of energy consumption and 

GDP, we apply in this model the logarithm of a ratio equal to energy consumption 

divide on GDP with a lag as the sentence of error correction. It`s expected the amount 

of energy consumption react to imbalance in previous term (The gap between energy 

consumption and gross domestic products in prior term).Though this imbalance will 

be diminished by lapse of time. So we apply the sentence of correction in our model 

as an impressive variable to energy consumption.  

 In methods of energy demand we apply the lag of dependent variable (The growth of 

energy consumption in earlier period) and the lag of logarithm of relative energy price 

as new explanatory variables in our model. These lags take control on dynamism and 

the procedure of movement from old parity to new one after the shocks affect the 

amount of demand. 

 The trend is applied as technology indicator and other variables which gradually 

change and influence the energy consumption (like economic infrastructures). This 

variable could impact beneficially or in negative manner to energy consumption. 

 We use the ratio of logarithm of value added (in four divisions: industry, Social 

services, agriculture and construction) divide on internal gross non-oil products, as 

effective variables to energy demand. In various parts of economy the growth of 

products have probably different effects on energy consumption. For example in 

agriculture division we expect the value added have less influence on energy 

consumption toward the other parts.   

 

2-3- Analyzing "Bayesian averaging model" (BMA)  

One of the most important privileges about BMA analyzing is the high level of trust to 

coefficients estimated in explanatory variables. Cause these coefficients are not estimated 

based on just one model but it is derived from model averaging of estimated coefficients in 

every single variable with 65536 recapitulations or effective samplings. Post mean: the 

posterior mean of each coefficient (from model averaging) are calculated in this way: 
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Equation ( 1 )                          β 
1
=  λi

I
t=1 β 

1i
 

λ𝑖   Is the possibility of "i" numbers of model and  𝛽1𝑖  is an estimation of  β
1
  which is gained 

in case of  𝑀i  model being. Table 2 showing the Post mean: the posterior mean of each 

coefficient (from model averaging), Post Standard Error: the posterior standard deviation of 

each coefficient (from model averaging) and the posterior probability: the posterior 

probability that each variable is non-zero (in percent) 

 

Table 2 : The estimation for the pattern of energy demand in Iran by BMA method  

Source: The results from scholar by using of "R" software 

 

 Post mean: the posterior mean of each coefficient (from model averaging 

 Post Standard Error: the posterior standard deviation of each coefficient (from model 

averaging) 

 posterior probability : the posterior probability that each variable is non-zero (in percent) 

Now we are going to analyze regarding to the results of table 2 :  

 

Price variables   

The variable of relative price of energy with probability 11.3 percent and coefficient 0.0025 

prove the variation running in the relative price of energy index have trivial effects on energy 

consumption growth. It seems the relative prices of energy which have been appointed rather 

at low levels but they could never be effective enough to control the trend of energy 

consumption. 

Variable (Post mean) 
Post Standard 

error(post sd) 
(P) 

Intercept - 0.3582193 0.2653328 100.0 

Oil revenue growth 0.0550720 0.0161538 100.0 

Non-oil GDP growth 0.2524433 0.1259717 91.5 

Log (Error correction) - 0.0603550 0.0390563 89.1 

Log (relative price of energy (t-1)) 0.0222239 0.0332869 46.6 

Population growth (annual %) 0.1726716 0.4676131 18.5 

Non-oil Exports growth 0.0023739 0.0075677 14.5 

Trend - 0.0001731 0.0005603 11.8 

Log (relative price of energy ) 0.0025657 0.0188400 11.3 

Log (agriculture, the ratio of value 

added) 
- 0.0013511 0.0115228 7.6 

Log (services, the ratio of value 

added) 
- 0.0029738 0.0236176 6.5 

Log (construction,  the ratio of value 

added) 

- 0.0014612 0.0094995 6.0 

Log (Industry,  the ratio of value 

added) 

0.0019512 0.0132961 4.5 

Inflation - 0.0018302 0.0152970 3.6 

Urban Population Growth 0.0027408 0.0371175 2.6 

Dependent variable(t-1) - 0.0017475 0.0213286 2.0 

Labor Force Growth 0.0052748 0.0737743 0.8 
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Though the lag of relative price of energy with probability 46.4% and coefficient -0.022 have 

a negative impact on energy consumption as anticipated but the amount of this coefficient is 

slight. Regarding to coefficients and possibilities of these two variables, the increase of 

relative prices of energy which have been appointed in low levels in period of research, have 

no evident influence on energy consumption Due to coherent trait of energy sources to 

technology section and the consumption customs.   

In spite the correction of relative prices with the lag could reduce the energy consumption but 

the extent of this decline is so minute whereupon 10 percent increase to relative prices of 

energy sources just be able to reduce 0.2 percent of energy consumption with a lag. In other 

word the prices policy to control energy consumption having no great affect in Iran. Next to 

these price variables have been mentioned, inflation variable with probability 3.6 and 

coefficient -0.0018302 has no tangible impact to reduction of energy demand.    

 

Iran; Interior environment variables 

 Based on table 2 results, non-oil GDP growth with probability 91.5%   has almost certain 

impact to energy consumption with high coefficient 0/2524. Hence we get to a strong 

certainty about the positive impact of this variable. Therefor in case of 10 percent 

increase to non-oil GDP of Iran, The energy consumption rise proportionally to 9 percent. 

 According to table 2 results, Due to low coefficients and little possibility for share of 

various economy sections, it looks like economic structure or changes in share of various 

economy sections having no significant influence to energy demand procedure. In best 

condition regarding to coefficient and possibility of every variable, the negative impact to 

energy demand is more by scale of value added in agriculture division. 

 Variable of population growth with probability % 18/5 and coefficient 0.17, it has a 

positive impact to energy consumption growth. The society`s needs to energy 

consumption be raised Proportionate to population growth. So we have to expect a rise 

for energy demand. 

 In spite of prospects the increase of civil population with coefficient 0.002 and probability 

2.6 % having a little affect to energy consumption though this variable has positive role in 

it but the effects are so trivial and insignificant. 

 Energy consumption will modified with coefficient -0.06 and probability 89.1 % 

corresponding to imbalance of long term relation between energy consumption and GDP 

in earlier term. The low measure of this variable (sentence of error correction or 

imbalance) shows a long term fragile relation between these two variables. But the 

possibility of this variable in this pattern shows the ratio of energy consumption toward 

deviation of consumption from its balance’s trend displaying an important response. 

 The effect of trend variable to consumption growth is almost negative and so slight (-

0.0001). The possibility of this variable in sample is trivial too (11.8%) that proves the 

elements are represented by trend variable neutralizing each other. 

 

Other variables like work force growth and the lag to energy consumption growth, having  no 

important affects to energy demand so the changes in these variables having no meaningful 

impression to energy consumption .  

 

International variables  

Variable of oil income growth (oil export growth) with probability 100% and coefficient 

0.055 ,having a definite and positive effect to energy demand. Here are the reasons for this 

issue: 
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- When the oil incomes are growing, There will be an increase on import of consumer`s 

goods and capital, energy-consuming commodities hence energy consumption will 

grow. 

- The oil revenue growth has occasioned to develop the infrastructures, 

communications and transports in Iran indicated during the sample time of research 

which causes more energy consumption. 

- If we consider the ratio of oil and gas exports as an index showing the capacity of oil 

and gas production in country, So with this ratio increasing, we have to expect more 

amounts of energy rendering (oil and gas) to interior consumption and demands. 

- On the contrary, Non-oil exports growth with coefficient 0.0023 and probability % 

14.5, having a little effect on energy consumption in Iran. 

 

5-3- The results about estimation of energy demand function with Weighted-average 

least squares (WALS) method 

This model-averaging technique provides a coherent method of inference on the regression 

parameters of interest by taking explicit account of the uncertainty due to both the estimation 

and the model selection steps.  Weighted-average least squares relies on preliminary 

orthogonal transformations of the auxiliary regressors and their parameters, which greatly 

reduce the computational burden of this model-averaging estimator and allow for exploiting 

prior distributions corresponding to a more transparent concept of ignorance about the role of 

the auxiliary regressors. 

In table 3 the estimation of coefficients for variables of energy demand pattern has been 

shown with Weighted-average least squares (WALS) method. Like as we can see the results 

obtained by pattern estimation with BMA method, are alike in quality with outcomes derived 

from WALS method. 

 

Table 3 : The estimation for the pattern of energy demand in Iran by WALS method  

خطای معیار توزیع پسین 

 ضرایب

میانگین وزنی توزیع پسین 

 ضرایب
variable 

- 0.69  Intercept 

2.03  Oil revenue growth 

1.68  Non-oil GDP growth 

- 0.99  Log (Error correction)  

- 0.58    Log (relative price of energy (t-

1))  0.86  Population growth (annual %) 

- 0.10  Non-oil Exports growth 

- 0.02  Trend 
0.19  Log (relative price of energy ) 

- 0.45  Log (agriculture, the ratio of value 

added) - 0.57  Log (services, the ratio of value 

added) - 0.78  Log (construction,  the ratio of 

value added) 1.00  Log (Industry,  the ratio of value 

added) - 0.12  Inflation 

0.91  Urban Population Growth 

- 0.51  Dependent variable(t-1) 

- 0.27  Labor Force Growth 

Source: The results from scholar by using of "STATA" software 
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6-Deduction 

In this study we analyzed 16 kinds of variables which are effective on energy demand by 

means of Weighted-average least squares(WALS) method based on theoretical (Data) and 

empirical economy literature next to Iran`s economic situations.  

These averaging models have been applied in macro patterns in which all the sub patterns 

have been estimated (here 2
16

 equal to 65536 patterns).Then the coefficient of every variable 

in all the patterns has been averaged. The weights are appointed on the basis of "bayes" 

theorem or posterior probability of every pattern. We applied energy consumption variable as 

indicator of energy demand variable as a dependent variable. Due to estimations achieved 

show the oil revenue growth with probability 100% , non-oil GDP growth with probability 

91.5% and the imbalance of energy consumption in earlier term with probability 89%, are the 

most effective factors to energy demand (energy consumption growth) in Iran. Oil revenues 

with high coefficient 0.06 are having almost a certain impact to energy consumption. This 

outcome is predictable and oil revenues are the main sources to develop infrastructures and 

transports in country. In addition with opening the foreign exchanges accounts created by oil 

revenues growth, import of capital and consumer goods (home goods) rapidly rise and all of 

these cause more energy consumption. 

Meanwhile oil revenue growth requires the capacity of more oil production and in this case 

it`s expected the more shares of this production allocated to interior consumption.  Non-oil 

production growth with coefficient 0.25 is the second impressive agent to energy demand. So 

the growth in economic activities is the main potential for energy demand in country. Non-oil 

production growth could affect energy consumption via sentence of error correction or with 

imbalance of prior term. Consuming deviation from its parity extent in earlier period with 

coefficient -0.06 and probability 89.1% makes correction to energy consumption with a lag 

toward the balance extent. Regarding that the balance amount of energy consumption is 

specified on basis of long term non-oil production trend, this result emphasizes again to 

important role of non-oil GDP to energy consumption 

The relative energy price and its lag based on coefficients measure (in order 0.002 and -0.02) 

and their possibilities in pattern (in order 11% and 46%) having no significant influence on 

rate of energy consumption in country. The fluctuation in relative prices during the sample 

period which Hasn`t been so impressive to control the energy consumption. It could be 

expected that only significant changes in relative energy prices could impact energy 

consumption with some lags. Hence the applying price policies to control energy demand 

having some restrictions. Other variables like economic structure, shares of divisions, 

population growth, Increase of work force, Trend variable, Urban ratio and non-oil exports 

are not be able to have important affect to energy consumption rather to presence of main 

variables quoted before.  
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