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Overview

One of the key obstacles for developing renewable energy in Iran is the huge amount of implicit subsidies paid for fossil fuels. Total amount of implicit subsidy reached $12.4 billion in 2005 from $3.6 bn in 1996 (Mazraati, 2007).  Despite of fossil fuel subsidies that naturally destruct economic viability of renewable energies, some governmental policies have encouraged development of sustainable energies.  Despite all economical issues Iran is a leading country on renewable energies among the Persian Gulf countries.  Considering the net energy supplied to domestic market one can realizes that  the major part of energy is oil and gas. Iran’s primary energy supply is about 1255.8 mboe( 3.4 million barrel of oil equivalent per day). The supply from renewable energy is only 0.1 mboe in 2005. 

Capacity of electricity generation from hydropower is 6044 megawatt that is planned to reach to 34351 megawatt. About 92 windmills with the capacity of 47580 Kilowatt are generating electricity in 4 provinces while 41680 kilowatt is under construction.  Also about  176 kilowatt of solar capacity generates electricity for rural areas. About  612.25 MWh  of electricity has been generated from 1997-2005 (Ministry of power, 2006). Besides about 3781 solar water heaters have been constructed in rural areas. A  geothermal plant with the capacity of 55 megawatt  is under construction in two phases. Ministry of petroleum and ministry of power have installed 1041 and 2740 solar heating units respectively. 

Based on fourth five-year economic development plan, share of renewable in total electricity capacity is planned to reach to 1% in 2009. The article 65 says that Iran’s ministry of power has to buy renewable electricity on guaranteed prices (7.22 and 5 US cent per kWh for peak and off peak time respectively).  Use of renewable energy for other purposes like water heating (solar bath and solar water heaters) is supported by Iranian Fuel Conservation Organization (IFCO).  The technical potential of solar energy is considerable bur only a portion of it could be economically viable. This paper estimates technical and economical potential for water heating while the fossil fuels are being subsidized. 

Methods

The economical potential of solar heating under subsidized fossil prices in Iran is estimated base on technical potential. The technical potential uses the accounting method where total area of Iran minus desert, sea, mountains, and grassland(as the area that the solar systems could be installed) multiplied by the efficiency of solar system and solar radiation per sqm per year (
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).  The economical potential is affected by the price of competing energies, interest rate and many other economical variables. By considering the electricity price in different sectors, the NPV of a solar thermal system is calculated. Since the solar heating system is economically viable only with commercial electricity price, the share of this sector approximates the economical potential of solar heating in Iran. 

Results

Total net physical solar thermal potential is 91000 Terawatt hours (TWh), while the current production of electricity in Iran by fossil fuel is 192 Terawatt hours. Simply the solar thermal potential is 473 times more than current production level. The price of electricity in Iran differs by economic sectors. The cheapest price is for agriculture (0.2 Cent/kWh) and the most expensive price is for commercial purposes (5 US cent/kWh). In this range of electricity prices, the solar water heating projects are economically viable for the price of electricity above 3.5 US Cent per kWh.  Therefore solar water heating systems are economically viable merely in commercial sector. Based on share of electricity in this sector, the economical potential for solar water heating is estimated at  5915 Terawatt hours.

Conclusions

With lower interest rates, the higher economic potential for solar heating water  system is achieved.  As it can be seen at the current electricity price for general purposes (2 Cents/kWh) and current interest rate (14%) the NPV is negative. The NPV approaches zero at 5.6 % interest rate. At any rate below this rate the NPV is positive and the solar water heating system is economically viable.  If the upward adjustment of electricity price and removal of fossil fuel subsidies due to political restrictions is not possible in Iran, the preferable interest rate for solar projects could encourage development of  solar systems even when the fossil fuel prices are subsidized.
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