The Elimination of Subsidy on Fossil Fuels & It, s Effects on Macroeconomic indicators in Khorasan-Razavi Province, Iran
Abstract     
   Nowadays, one of the most important subjects that correlate to environmental quality is urban renewal and air pollution. Therefore governments should strive to take various policies and programs to overcome environmental problems including air pollution or reduce negative effects of human functions on environment. On the other hand, one of the major inputs used in the manufacturing sectors, is Fossil fuels, that with prices much lower than world prices are provided for producers and consumers and has allocated a large share of subsidy payments. The energy subsidy creates complex changes in the economy through the allocation of resources on the cost and price of goods and services. Considering the low price of fossil fuels and its high consumption and consequently increased air pollution, on the other hand the subsidy imposed on the country's economy heavy costs, therefore most countries need to remove fuel subsidies. In this paper, using the computational general equilibrium model, effects of removal of fuel subsidies on production changes, cost and price index in the Khorasan Razavi has been studied. The results show that elimination of subsidy on fossil fuels will reduce demand for fossil fuels as intermediate input and final goods increased production, cost and price Indices. The highest growth rate of production and cost Indices is in the gas sector and the highest growth rate of price index is in the oil sector.
JEL classification: Q48, Q43, R13, D58.
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Introduction 
In Iran, the energy carriers are one of the important factors in political and economic stability and security of the country and production and trade of oil products, gas and electricity will play an important role in the economy of country.
Iran is one of the countries that have the most reserves of petroleum and gas in the world. The economic policies in Iran are based on easy access to energy with the low prices.
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Energy subsidies, the maximum amount of subsidies allocated to itself and any policy for reducing or eliminating of them will have extensive social and economic consequences. The main purpose of this research is the study of effects of fuel subsidy removal policy on the production and cost of production sections and price level in Khorasan razavi.
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1. noun 

1. کمک هزینه
2. کمک مالی
3. اعانه
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In following with reviewing on literature, we will describe the used model and at the end the results of the model will be presented.
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1. noun 

1. بخش
2. قسمت
3. مقطع
4. برش
5. قطعه
6. دسته
7. گروه
8. دایره
9. برشگاه
2. verb 

1. برش دادن
2. قسمت قسمت کردن
Extensive studies have been done about the adjustment of prices and the effects of price increase of energy carriers on the price levels, but it has been attended to production changes and the cost of different sectors as provincial. Some similar studies can be summarized as follows:گوش کردنخواندن با قواعد آوایی
 
دیکشنری
Permeh (2005) investigated in a study the energy subsidies and the results of price increase of energy carriers on price levels in Iran with using of the price social accounting matrix. Using this method, besides price index in various production sectors, considering the index of living cost for households, psychological effects and expectations were considered.
 Askari (1998) have been studied the effects and consequences of price increase of energy carriers on economic sectors, household consumption, government cost and income and living cost index with using output - data table of energy. His calculations show that if there is a sudden price increase in carriers, the price of the productive productions will increase 60.5%, consumption cost of urban households 57.9%, rural household’s consumption cost 64.4% and the cost index of living 57.6% and finally the cost of intermediate consumption of government 126.8%. 
Khiabani (2008), with using the general computable equilibrium model was evaluated the effects of price increase of energy carries. In this model, social and accounting matrix (SAM) 1380 and the calibration of model coefficients have solved and based on three scenarios were analyzed: 1) increase of gasoline price, 2) increase of price for all energy carries, 3) increase of price for all energy carries based on world prices. Results showed that price increase of energy carries with a reduction in the deviation of relative prices, uncontrolled energy consumption will be reduced in production sectors and households. On the other hand, with increasing of production cost, inflation will increase and economic welfare will decrease. However, increase of inflation and decrease of welfare in scenario of price increase of all energy carries were much higher than the scenario of price increase of gasoline.
Material and Methods

Energy carries as one of the important production inputs and household consumer goods play an important role in determining production costs and household expenses. Volatility of price for each of these carriers will create volatility in production cost, consumer expenses and ultimately in inflation.
Considering the energy carriers have direct effects on the field and its related sector, on other sectors will also affect indirectly and on the other hand components of an economic system are in interaction with each other, development in one economic part can affect in the relevant sectors and it should be considered in the estimates (Feder, 1982).
Thus, the model of partial equilibrium analysis takes into consideration only the economic sector and assuming the lack of effective communication among the economic sectors be developed as an analytical framework can not be imposed for this study. Thus, general equilibrium models will be used that the relationships between economic variables are studied systemically.
In the production section, non-fuel and fuel commodities are produced with using of the production factors (l, k) with fixed substitution elasticity. The model used in this study for production of non-fuel commodities from the fuel used but for production of fuel used only labor and capital.
Thus, the functions of non-fuel and fuel commodities will be as follows:
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NF are capital, labor and consumed fuel for the production of non-fuel commodities respectively.
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EF are capital and consumed labor for production of fossil fuels, respectively.
Under conditions perfect competition, economic profit is zero. The price per unit of production of goods will be smaller than cost of unit of it.
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Considering that it is necessary the total demand of sections is estimated from production factors, we can write:
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NF* are the functions of labor demand and capital per unit of fuel and non-fuel commodities respectively.

In this model, it is assumed that each section can maximize its profits regarding the production function.
Production function with neoclassical constant substitution elasticity is for primary factors and production function with constant coefficients is for intermediate inputs.
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 are production of Non-fuel goods, Non-fuel intermediate goods, a combination of inputs of labor - capital - energy, labor inputs, capital and fuel inputs in the sector of j, respectively
All produced goods and services will be offered to market. Locally manufactured goods can be exported or mixed with imported goods and final goods in each sector will create. In other words, firms in order to maximize their profit, locally manufactured goods will be supplied to the domestic market or exported.
The firm can perform it using a transfer function.

Final manufactured goods used as raw materials ​​in the production of goods or other goods (data table - output) or reach the final consumption. Final consumption for the representative consumer is modeled with utility function (equation (9)) with a difference that utility (U) is only a function of goods consumption and due to the unavailability of leisure information; the utility of leisure is not considered.
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 is the share of non-fuel and fuel inputs in consumption expenses and [image: image100.png]


 is Substitution elasticity between non-fuel and fuel goods.
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 is the share of non-fuel and fuel inputs in consumption expenses, 
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 is the substitution elasticity between consumption of oil and gas in consumption of composite commodities of fossil fuels and [image: image112.png]


 is the substitution elasticity between non-fuel commodities in consumption of non-fuel composite commodities. 
In this study, for matrix SAM (Appendix), is used of the data - output table of Khorasan razavi and 15 types of sectors including: agricultural, food, textiles, wood and paper and printing, chemical industry, metal, non-metallic industry, mining, other industries, Construction, water, electricity, transport, trade and services, natural gas and petroleum products is considered.

It is assumed that there is no savings and the consumers will spend all their income for consumption (equation (12)).
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Where S is the index of production sections, F the index of production factors, RA: consumer income, [image: image122.png]w(F)
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: Substitution elasticity  between inputs of oil and gas in section S.
Explanation and solving of general equilibrium model is done by using of GAMS software. Parameters used in this study were calculated by SAM table directly or obtained from the previous studies (Appendix).
Results and Discussion
In this section, the effect of price increase of fossil fuels or their subsidies removal is considered in the following scenarios: 
Scenario I: The sudden removal of fuel subsidies, 
Scenario II: Removal of fuel subsidies in 3 years, 
Scenario III: Removal of fuel subsidies in 5 years.
Production changes in different sectors 
With removal of fuel subsidies in the three scenarios, the results of production changes in various productive sectors are presented in Table 1.
Table (1). Change of production in the different sectors.
	III
	II
	I
	Sectors/ Scenarios 

	1.004
	1.001
	0.990
	Agriculture

	1.045
	1.040
	1.031
	Food Industries

	1.032
	1.020
	1.018
	Textile

	1.057
	1.027
	1.022
	Wood and Paper Industries

	1.025
	1.005
	1.003
	Chemical Industries

	1.007
	1.003
	0.993
	steel and metal Industries

	1.003
	0.994
	0.990
	Mining

	1.041
	1.033
	1.025
	Other industries

	0.998
	0.999
	0.984
	Construction

	0.990
	0.991
	0.977
	water

	0.999
	0.995
	0.986
	Transport

	0.993
	0.993
	0.980
	Trade and Services

	1.010
	1.110
	1.180
	Electricity

	1.082
	1.145
	3.264
	Gas

	0.972
	0.926
	0.800
	Oil 


                     Resource: The paper’s findings   
As the results of table shows, with the sudden removal of fossil fuels subsidies, production index of agricultural section is equal 0.990% , food, 1.031%, textile products 1.018 %, wood and paper 1.022%, chemicals and plastics 1.003%, metal and casting products 0.993%, non-metallic minerals 0.990%, other industrial goods 1.025%, Construction 0.984%, water 0.977%, Transport 0.986%, trade and services 0.980% electricity 1.180%, natural gas 3.264 % and oil products of fossil fuels 0.800% will increase. In this scenario, the highest production growth is related to natural gas and electricity sectors and the lowest growth is related to the petroleum products sector. This indicates that increasing of the fossil fuels price will increase investment incentives and natural gas production and also electricity and Index of production in these sectors will increase more than other sectors. 
With the removal of fuel subsidies during three years, agricultural production index will change equivalent 1.001%, food 1.040%, textiles products 1.020%, wood and paper 1.027 %, chemicals and plastics 1.005%, metal productions and casting 1.003%, non-metallic minerals 0.994%, other industrial goods 1.033%, Construction 0.999%, water 0.991% , transport 0.995%, trade and services 0.993%, electricity 1.110 %, natural gas 1.145 % and oil products 0.926%. In this scenario, the highest production changes in the gas section, with 114/5 % and then the electricity section with 111% of increase and the least changes is related to increase production of petroleum products with 926 % of increase.
In the last scenario as the results of the table shows, when the fuel price during 5 years reach to the border price, production index of agricultural sectors, food, textiles, wood and paper and printing, chemicals, metal products, mineral and non- metal products, other industrial products, Construction, water, transportation services, commercial and public services, electricity, natural gas and oil products respectively will increase 1.004%, 1.045 %, 1.032%, 1.057%, 1.025 %, 1.003%, 1.041%, 0.998%, 0.990%, 0.999%, 0.993%, 1.010 %, 1.082% and 0.972 %.In this case, the highest production changes in the gas sector with 108.2% and then wood and paper sector with 105.7% of increase and the lowest changes is related to production increase of oil products with 972% of increase.
Overall, based on these results can be said that the sudden and gradual elimination of energy carriers have similar effects on the index changes of production.

Although producing of agriculture goods, food, textiles, wood and paper and printing, chemicals, metal products, mining and non-metal products, other industrial products, transportation services, commercial services, with time adjustment of fuel subsidies removal during 3 or 5 years will increase more and in other words, adaptation power and productive structure reform in most sectors would be associated with the gradual removal of fuel subsidies. But for further increase the production of energy carriers, the sudden removal scenario would be more desirable and with the time adjustment of subsidies removal, production increase of these sectors will decrease.
Cost changes in different sectors 
In this section, cost changes in different sectors for the previously mentioned scenarios are presented in Table 2.
Table (2). Change of cost in the different sectors.
	III
	II
	I
	Sectors/ Scenarios 

	1.012
	1.011
	1.030
	Agriculture

	1.005
	1.004
	1.022
	Food Industries

	1.010
	1.009
	1.027
	Textile

	1.006
	1.005
	1.018
	Wood and Paper Industries

	0.999
	0.998
	1.009
	Chemical Industries

	1.013
	1.012
	1.032
	steel and metal Industries

	1.001
	1.000
	1.012
	Mining

	1.006
	1.005
	1.023
	Other industries

	1.003
	1.002
	1.022
	Construction

	1.013
	1.012
	1.032
	water

	1.013
	1.012
	1.031
	Transport

	1.013
	1.012
	1.030
	Trade and Services

	1.005
	0.998
	0.971
	Electricity

	1.015
	1.014
	1.035
	Gas

	1.015
	1.014
	1.034
	Oil 


                     Resource: The paper’s findings
According to the results of Table 2, in the first scenario, the cost index of producing agricultural goods 1.030%, food 1.022 %, textile products 1.027%, wood and paper 1.018 %, chemicals and plastics 1.009%, metal products 1.032%, non-metallic minerals 1.012%, and other industrial goods 1.023%, Construction 1.022%, water 1.032%, transport 1.031 %, trade and services 1.030%, electricity 0.971%, and natural gas 1.035%, oil products 1.034. 1% will increase.
In the second scenario with a gradual removal of fuel subsidies during three years, the cost index of agricultural sectors, food, textiles, wood and paper and printing, chemicals, metal products, mining and non- metallic products, other industrial products, Construction, water, transportation services, commercial and public services, electricity, natural gas and oil products will increase respectively 1.011%, 1.004%, 1.009%, 1.005%, 0.998%,1.012%, 1.000%, 1.005%, 1.002%, 1.012%, 1.012%, 1.012%, 0.998%, 1.014%, 1.014%.
In the last scenario, except the electricity sector which its production is associated with the increase of more cost, the cost index of other sectors in comparison with the second scenario has increased about 0.1%, ie when the subsidies of all fossil fuels during five years remove, the ratio of removal will increase about 0.1% during 3 years of cost in all sections. But this scenario in comparison with the first scenario, ie the sudden removal of fuel subsidies, increase of production cost will be decreased about 2 or 3 percent. This shows that the time adjustment of fuel subsidies removals have no significant changes in increase of cost different sectors.
Changes of price index in different sectors
Price index changes in different sectors in the result of the model simulation in the above scenario are presented in Table 3.


Table (3). Change of price index in the different sectors.
	III
	II
	I
	Sectors/ Scenarios 

	0.992
	0.992
	1.009
	Agriculture

	0.952
	0.955
	0.967
	Food Industries

	0.854
	0.864
	0.868
	Textile

	0.911
	0.916
	0.923
	Wood and Paper Industries

	0.886
	0.894
	0.898
	Chemical Industries

	0.960
	0.963
	0.977
	steel and metal Industries

	0.919
	0.924
	0.931
	Mining

	0.889
	0.896
	0.903
	Other industries

	0.998
	0.999
	0.984
	Construction

	1.003
	1.002
	1.022
	water

	1.013
	1.012
	1.031
	Transport

	1.009
	1.008
	1.027
	Trade and Services

	1.004
	1.110
	1.180
	Electricity

	1.011
	1.145
	1.030
	Gas

	1.093
	1.086
	1.114
	Oil 


                     Resource: The paper’s findings   
According to the results of Table 3, in all scenarios, the highest increase in the price index is related to the increase in price index of petroleum products (111.4%) and then water and natural gas (equivalent to 103.1%) and the lowest change of price index is related to the textile and leather industry (equivalent to 86.8%). 
About price changes in different scenarios, all different sectors have the highest price increase in sudden removal scenarios, except services and the electricity sections that in the last scenario with the fuel subsidy removal during 5 years, their service price will increases more.
Summary and Conclusions
The energy subsidy creates complex changes in the economy through the allocation of resources on the cost and price of goods and services. Considering the low price of fossil fuels and its high consumption and consequently increased air pollution, on the other hand the subsidy imposed on the country's economy heavy costs, therefore most countries need to remove fuel subsidies. 
In this paper, using the computational general equilibrium model, the effect of price increase of fossil fuels or their subsidies removal is considered in three scenarios: I: the sudden removal of fuel subsidies, II: removal of fuel subsidies in 3 years and III: Removal of fuel subsidies in 5 years. The results show
· That elimination of subsidy on fossil fuels will reduce demand for fossil fuels as intermediate input and final goods increased production, cost and price indices. 

· The highest growth rate of production and cost indices is in the gas sector and the highest growth rate of price index is in the oil sector.

· The sudden and gradual elimination of energy carriers have similar effects on the index changes of production.

· Further increase the production of energy carriers, the sudden removal scenario would be more desirable and with the time adjustment of subsidies removal, production increase of these sectors will decrease.
· In all sectors, the highest price addition is in sudden removal scenarios, except services and the electricity sections that in the last scenario with the fuel subsidy removal during 5 years, their service price will increases more.
· In all scenarios, the highest increase in the price index is related to the increase in price index of petroleum products and then water and natural gas and the lowest change of price index is related to the textile and leather industry.
· The sudden removal scenario is associated with increase of low production and increase of more costs but it is preferred. Because there aren’t many differences between these changes and after the liberalization of prices, psychiatric effect of price increase is in one year, but in gradual removal, there will be the price increase and psychiatric times each year and it is not satisfactory.
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Appendix
              Table (6). Elasticity of substitution in the different activities.    
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	Sectors/ elastisities

	2.2
	2
	0.5
	0.5
	0.5
	0.5
	Agriculture

	2.8
	2
	0.5
	0.5
	0.4
	0.5
	Food

	1.9
	2
	0.5
	0.5
	0.4
	0.5
	Textile

	1.5
	2
	0.5
	0.5
	0.4
	0.5
	Wood and Paper

	1.9
	2
	0.5
	0.5
	0.5
	0.9
	Chemical

	-
	2
	0.5
	0.5
	0.4
	0.8
	steel and metal

	-
	2
	0.5
	0.5
	0.3
	0.9
	Mining

	-
	2
	0.5
	0.5
	0.4
	0.5
	Other industry

	-
	2
	0.5
	0.5
	0.8
	0.5
	Construction

	-
	2
	0.5
	0.5
	0.8
	0.5
	water

	1.9
	2
	0.5
	0.5
	0.8
	0.5
	Transport

	-
	2
	0.5
	0.5
	0.8
	0.5
	Trade and Services

	-
	2
	0.5
	0.5
	0.5
	0.5
	Electricity

	2.9
	2
	0.5
	0.5
	0.5
	0.5
	Gas

	0.5
	2
	0.5
	0.5
	0.3
	0.5
	Oil 


    Reference: De Melo and Tarr, 1992; Kemfert and Welsh, 2000; Bohringer et al, 2002.
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1. noun 

1. motivation

2. incentive

3. motive

4. impetus

5. stimulus

6. cause

7. inducement

8. goad

9. incitation

10. propellent

11. stimulant

12. mover

13. propellant

PAGE  

