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Abstract 

According to the Fifth Five Year Development Plan, in Iran, renewable resources, under the green horizon 
scenarios, must provide 5,000 MW of electricity. Among different types of renewable source of energy, there is 
no shortage of information in Iran, which is located near to zero line (earth’s equator), with about 300 clear 
sunny days in a year, about setting policies promoting solar energy. Taking into account the availability and 
benefits of solar energy for Iran, this paper has focused on solar energy.  

Recent statistics show that, if the current development plans proceed, the capacity of the installed renewable 
energy systems would reach 2.8GW by 2030. This requires more than 2800 million US dollar investment in 20 
years, i.e., 2010 to 2030. Despite the advantages of using solar energy, such as reducing greenhouse gases, it is 
important to note that solar power is 2.5 to 5 times as expensive as electricity from existing conventional power 
sources, such as coal and other sources. In order to encourage people to use solar power, there is a need to 
change our laws and establish an integrated energy regulation, involving tax policy mechanisms to support the 
deployment of solar energy in Iran. As Iran is dependent upon its fossil fuels, the transition from fossil fuels to 
renewable, which is a worldwide goal to reduce GHG or CO2 emissions, requires the adoption of a 
comprehensive policy and integrated regulation nationwide, taking a multidisciplinary approach. This paper 
exemplifies and considers the 2005 Energy Policy Act and Investment Tax Credit (ICT) for residential energy 
property, illustrating how solar-energy-regulation could contribute to the sustained development of solar energy. 
The main purpose is to help the development of sustainable solar energy regulation in Iran. 
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1. Introduction 

Under the Fifth Five Year Development Plan (The Fifth Five Year Economic, 2011), renewable resources in Iran 
are supposed to provide 5,000 MW of electricity. Najafi and et al, predict that the capacity of the installed 
renewable energy systems would reach 2.8GW by 2030, which requires more than 2800 million US dollar 
investment in 2010-2030 (Najafi et al., 2015). In this respect, Alamdari and et al conducted feasibility studies 
across Iran on using solar energy, gathering data from 63 stations. The studies show that Iran’s central and 
southern regions, except for the southern coastal areas, and Southern Khorasan and Khuzestan provinces, seem 
to be more reliable and beneficial to establish sites in those places, in terms of receiving high amounts of 
horizontal radiations (Alamdari et al., 2013). Another study has focused on three free economic and industrial 
zones of Iran, called Chabahar, Kish and Salafchegan. It also demonstrates a tremendous result, showing that all 
three regions have great potential solar and wind energy throughout the year suitable for utilizing different types 
of solar energy systems (Mohammadi et al., 2014). Some researchers have focused on special cities. For example, 
Khorasanizadeh, et al, evaluated 6 models to measure daily solar radiation data in four cities: Bandarabass, 
Isfahan, Kerman and Tabass (Khorasanizadeh & Mohammadi, 2013). Such studies suggest that, practically, one 
of the major challenges for the establishment and development of every site is financing. Another challenge is 
the lack of necessary supportive regulations, which must be solved nationwide. All necessary legislative and 
administrative measures must be taken by the Government, on the one hand, and, the legislative bodies, on the 
other hand, to establish sustainable solar energy development. To encourage Iranian people we need to give the 
answer to one of the main questions as to what sustainable solar energy development is. 
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Basically, energy from the sun that is converted into thermal or electrical energy is possibly the cleanest sources 
of energy we can get. As opposed to non-renewable (e.g. fossil fuels) energy sources, solar energy is a renewable 
energy source. Solar power reduces our use of fossil fuels and does not pollute. Usually harnessing solar energy 
does not cause pollution. Everyone has a responsibility to reduce his or her individual carbon footprint, which 
can be realized by means of using solar power. Indeed, using this kind of renewable energy can help reduce our 
individual carbon footprint, that is, the total amount of greenhouse gases (GHGs) produced, directly or indirectly, 
from human activities.1  

Whether in the field of hydrocarbons or of renewable energy, the questions about the environment and pricing 
are, and will be, the most important questions for energy development now, and in the future.  

The supply/demand imbalance price of oil, the deteriorating impacts of hydrocarbons on the environment, 
especially coastal areas, the social consequences of energy projects on society, as well as the fact that the vast 
majority of proven and probable reserves are in the hands of States or companies operating under the jurisdiction 
and control of a State, mean that solar renewable energy developments that would previously have been regarded 
as economically or technologically marginal are now high on the agenda. The pressure on hydrocarbons, 
together with binding targets to reduce CO2 emissions, within the context of climate change policy and law, 
means that potentially huge renewable energy projects are planned and implemented under the policy of 
sustainable energy development, nationwide and worldwide. However, at present there is no a 
multidisciplinary-integrated – especially regulatory – framework for solar renewable energy.  

The focus of this paper is on the failure of the State to adopt a sustained regulation on solar renewable energy in 
Iran, as one of the main present legal and policy challenges to develop solar energy in Iran. As we discuss in this 
paper, there is a need to develop an integrated, holistic regulatory framework for solar energy which is 
considered as one of the forms of renewable energy, and as a serious contender in the energy market. 
Furthermore, this paper outlines the way in which a multidisciplinary approach to sustainability of solar energy 
should be embodied in regulations, policies, programs and activities in Iran. Sustainable solar energy 
development is a complex concept covering a multidisciplinary wide range of social, technical, economic and 
environmental issues; and without analyzing appropriately all these dimensions, sustainable solar energy 
development would not be complete. Therefore, sustainable solar energy development should include not only 
technological analysis and economic evaluation, but also legal, environmental and social considerations. Then it 
is necessary to look at the complex solar-energy system as a whole and see if the individual components 
accomplish the main objectives and obligations relating to the system. 

2. Pillars and Objectives of Sustainable Development of Solar Energy 

When human development aspirations and the capacity of the environment to support them are on a collision 
course, sustainable development, as an overarching principle come to the fore, according to which governments 
would seek a nationwide or worldwide policy-regulation framework to address the challenges of unsustainable 
development patterns and to regulate such patterns (Sara Parkin, 2004). 

The term ‘sustainable development’ was popularized in 1987, in a report titled ‘Our Common Future’, known as 
the Brundtland report, published by the World Commission on Environment and Development (The Experts 
Group on Environmental Law of the World Commission on Environment and Development (Brundtland 
Commission), 1987). The most widely used definition of sustainable development was introduced by Our 
Common Future as “development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs” (Report of the United Nations Conference on Environment and 
Development, 1997). Then the United Nations General Assembly accepted the report and gave the term political 
salience. However, the application of the principle was complicated and not successful altogether. As States and 
governmental and non-governmental organizations turned to designing and trying to implement relevant policies, 
they discovered that the definition referred to above, however apt, needed expanding if it was to provide a useful 
operational framework. Meeting the four following goals at the same time might be inevitable to achieve a 
practical sustainable development at the national level: (a) social progress which recognizes the needs of 
everyone, (b) effective protection of the environment, (c) diligent use of natural resources, and (d) maintenance 
of high and stable levels of economic growth and employment (Sara Parkin, 2004). 

The seven principles of sustainable development proposed by the International Law Association (ILA) are as 
follows: (1) the duty to ensure sustainable use of natural resources; (2) the principle of equity and the eradication 

                                                        
1 Our carbon footprint is the sum of all emissions of CO2 (carbon dioxide) which was induced by our activities in a given time frame (typically 
one year). 
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of poverty; (3) the principle of common but differentiated responsibility; (4) the principle of the precautionary 
approach to natural resources, human health and ecosystems; (5) the principle of public participation and access 
to information and justice; (6) the principle of good governance; and (7) the principle of integration and 
interrelationship, in particular relating to human rights and social, economic and environmental objectives.2 The 
principles recognize differences in the contributions of States to global environmental problems, and differences 
in their respective economic and technical capacity to pursue sustainable development. 

Further development happened in 1992, in Rio de Janeiro (The Report of the United Nations Conference on 
Environment and Development Rio de Janeiro, 1992), where 172 Governments adopted three major agreements 
to guide future approaches to development: (a) Agenda 21, an unprecedented global plan of action for 
sustainable development, (b) a global plan of action to promote sustainable development; and (c) the Rio 
Declaration on Environment and Development. In 1997, General Assembly in its 19th special session (United 
Nations General Assembly, 1997) reviewed and appraised the implementation of Agenda 21.3  

Principle 2 of the Rio Declaration,4 as an integration between environmental protection and development, which 
is inherent in the concept of sustainable development could be traced to the provisions of many international 
treaties. The essence of sustainable development is ‘meeting the human needs, while preserving the life support 
systems of the planet’ (Robert et al., 2001). Indeed, ‘its strength lies in reconciling real and perceived conflicts 
between the economy and the environment and between the present and the future’ (US National Research 
Council, 1999; Yohe et al., 2007). In the Gabčikovo-Nagymaros case, the International Court of Justice (ICJ) 
recalled that ‘[t]his need to reconcile economic development with protection of the environment is aptly 
expressed in the concept of ‘sustainable development’ (The Case Concerning the Gabčíkovo-Nagymaros Project, 
1997), which ‘increasingly is at the core of international environmental law’ (International Law Association, 
2004).  

Additional reference should be made to Principle 1(1) of the New Delhi Declaration on Sustainable 
Development (2002), as one example of international declarations and resolutions, which would contribute 
‘significantly to the process of custom generation’ (McIntyre, 2006), especially in terms of the development and 
codification of international environmental rules and principles, pronounces that:  

Indeed, it is a well-established principle that, in accordance with international law, all States have the sovereign 
right to manage their own natural resources pursuant to their own environmental and developmental policies 
(International Law Association (ILA), New Delhi Declaration of Principles of International Law Relating to 
Sustainable Development, 2002).5 

As regards Agenda 21 referred to above, it should be noted that the importance of Agenda 216 to the issue of 
sustainable development, lays in the fact that it addresses, among other issues, the most complicated crucial 
questions of the world, that is, combating poverty, protecting the atmosphere, combating deforestation, 
sustaining biological diversity, safeguarding ocean resources, managing hazardous wastes, and ways of obtaining 
the financial resources required to tackle those problems (UN Doc, 1997). In 1997, the UN General Assembly 
considered reasons why goals set in the 1992 Rio have not always been met and suggested corrective action, and 
highlighted special issues, such as, use of energy and transportation, finance and technology transfer, patterns of 
production and consumption, finally called on Governments, international organizations and major groups to 
renew their commitment to sustainable development.  
                                                        
2 For further, see International Law Association (ILA), New Delhi Declaration of Principles of International Law Relating to Sustainable 
Development (ILA, 2002), at 9; ILA, New Delhi Declaration, Resolution 3/2002, (2002); ILA, Report of the 69th Conference, (London, 2000), 
at 22. 
3 The programme of action was adopted by the United Nations Conference on Environment and Development (UNCED) held in Rio de Janeiro 
in 1992. Agenda 21 consists of a preamble and 40 chapters divided into programme areas addressing topics in terms of basis for action, 
objectives, activities, and means of implementation. The issues referred to in the text are addressed in chapters of Agenda 21. 
4 Principle 2 of the Rio Declaration reads as follows: ‘States have, in accordance with the Charter of the United Nations and the principles of 
international law, the sovereign right to exploit their own resources pursuant to their own environmental and developmental policies, and the 
responsibility to ensure that activities within their jurisdiction or control do not cause damage to the environment of other States or of areas 
beyond the limits of national jurisdiction’. 
5 For further, see Sands, P., ‘Environmental Protection in the Twenty-first Century: Sustainable Development and International Law’, in Vig, 
N.J., and Axelrod, R.S., The Global Environment: Institutions, Law, and Policy (Earthscan, London, 1999),116-137, p. 127; see also Sands, P., 
Principles of International Environmental Law (2nd ed.), (Cambridge University Press, Cambridge, 2003), p. 235-6; Lefeber, R., 
Transboundary Environmental Interference and the Origin of State Liability (Kluwer Law International, The Hague, 1996), p. 23; McIntyre, O., 
Environmental Protection of International Watercourses under International law (Ashgate Publishing Ltd., Aldershot, 2007), pp. 201 and 164. 
6 See further, Report of the United Nations Conference on Environment and Development, Rio de Janeiro, 3- 14 June 1997, vol. I, Resolutions 
adopted by the Conference (United Nations publication, Sales No. E.93.I.8 and corrigenda), resolution 1, annex II. 
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At the ninth session of the Commission on Sustainable Development (CSD-9) in 2001 (UN Commission on 
Sustainable Development, 2001), key energy issues were discussed. In 2002, at the World Summit on Sustainable 
Development (WSSD) held in Johannesburg, (UN, 2001), the international community agreed to facilitate access 
for the poor to reliable and affordable energy services in the context of broader national policies to foster 
sustainable development. The WSSD, moreover, called for changes in unsustainable patterns of energy 
production and use. It is hence important for States and policy makers to understand and consider the 
implications and positive and negative impacts of different energy programs, alternative policies in shaping 
progress within a country and on the feasibility of making this development sustainable over a period of time (I. 
A. Vera et al., 2005).  

3. Case Study: U.S. Investment Tax Credit and Energy Policy Act 

Despite the advantages of using solar energy, such as reducing greenhouse gases, it is important to note that solar 
power is 2.5 to 5 times as expensive as electricity from existing conventional power sources, such as coal and 
other sources. In order to encourage American people to use solar power, the Energy Policy Act of 2005 (U.S. 
House of Representatives, 2005)7 in the U.S. was adopted, thereby the federal tax credit or Investment Tax 
Credit (ICT)8 for residential energy property was established and initially applied to solar-electric systems, solar 
water heating systems and fuel cells.  

In the U.S., the ITC is one of the most important federal policy mechanisms to support the deployment of solar 
energy. It applied to projects placed in service between January 1, 2006 and December 31, 2007. In 2006, the 
Tax Relief and Health Care Act extended these credits for one additional year through the end of 2008. An 
eight-year extension of the residential and commercial ITC was included in the 2008 Emergency Economic 
Stabilization Act. Also the monetary cap for residential solar electric installations was eliminated and utilities 
and companies paying the alternative minimum tax (AMT) were permitted to qualify for the credit. Then in 2015, 
a multi-year extension of the residential and commercial ITC was included by the 2015 Omnibus Appropriations 
Act. It also changed the previous “placed-in-service” standard for qualification for the credit to a “commence 
construction” standard for projects completed by the end of 2023. 

A tax credit is a dollar-for-dollar reduction in the income taxes that the person claiming the credit would 
otherwise have to pay the federal government. As a credit, you take the amount directly off your tax payment, 
rather than as a deduction from your taxable income. Other than the cost of the system, there is no limit to the 
dollar amount of the credit. To claim the credit, you must file the Internal Revenue Service (“IRS”) Form as part 
of your tax return. You calculate the credit on the form.  

As mentioned above, the Act was reviewed and the ICT was extended several times. The 2008 Energy 
Improvement and Extension Act extended the tax credit to small wind-energy systems and geothermal heat 
pumps (The American Recovery and Reinvestment Act of 2009, 2009).9 Installing alternative energy equipment 
in your home can qualify you for a credit equal to 30% of your total cost. The credit is available through the end 
of 2019. After that, the percentage steps down each year and then stops at the end of 2021.10 After 2015, the law 
extends the 30% Solar Investment Tax Credits for both residential and commercial projects through the end of 
2019, and then drops the credit to 26% in 2020, and 22% in 2021 before dropping permanently to 10% for 
commercial projects and 0% for residential projects. Furthermore, commercial and utility projects which have 
commenced construction before December 2021 may still qualify for the 30, 26 or 22 percent ITC if they or their 
projects are placed in service before the end of 2023 (Solar Energy Industries Association (SEIA), Impacts of 
Solar Investment Tax Credit Extension). 

As a result of the multi-year extension of the Solar ITC, which will lead to sustained growth in the U.S. solar 
industry, it has been expected a solar price to continue to fall while installation rates and technological 

                                                        
7 The Energy Policy Act (EPA) addresses energy production in the United States, including: (1) energy efficiency; (2) renewable energy; (3) oil 
and gas; (4) coal; (5) Tribal energy; (6) nuclear matters and security; (7) vehicles and motor fuels, including ethanol; (8) hydrogen; (9) 
electricity; (10) energy tax incentives; (11) hydropower and geothermal energy; and (12) climate change technology. 
8 For further, see US. Environmental Protection Agency (EPA), ‘A Guide to Federal Tax Incentives for Brownfields Redevelopment’, 
Brownfields Federal Programs Guide, EPA, U.S. 2014.  
9 Entered into force, January 1, 2008. Other key revisions included an eight-year extension of the credit to December 31, 2016; the ability to 
take the credit against the alternative minimum tax; and the removal of the $2,000 credit limit for solar-electric systems beginning in 2009. The 
credit was further enhanced in February 2009 by The American Recovery and Reinvestment Act of 2009, which removed the maximum credit 
amount for all eligible technologies (except fuel cells) placed in service after 2008.  
10 Qualifying equipment includes solar-powered units that generate electricity or heat water. The credit is only available for improvements you 
make to your residence. This can apply to a second residence as well. 
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efficiencies will continue to climb. As outlined above, the ICT, which initially was established by the Energy 
Policy Act of 2005 in the U.S., is a dollar-for-dollar reduction in the income taxes and will drop permanently to 
10% for commercial projects and 0% for residential projects. As a result of the extension, the roughly 210,000 
Americans currently employed in solar which is expected to double to 420,000 by the end of 2020; it has been 
expected the roughly 27 gigawatts of solar energy cumulatively installed in the US at the end of 2015 which will 
deploy around 20 gigawatts of solar electric capacity annually to reach nearly 100 gigawatts by the end of 2020; 
all this while spurring roughly $140 billion in economic activity (Ibid). 

 

Source: Solar Energy Industries Association (SEIA), 2016 

 
4. Conclusion 

The transition from fossil fuel energy to renewable energy, as a means, inter alia, to reduce CO2 emissions, 
requires nationwide the adoption of the sustained regulation on renewable, especially solar energy, as the 
cleanest sources to produce energy, taking a multidisciplinary approach. Such perspective involves converging 
appropriately multiple disciplines and expertise to redefine problems relating to sustainable development of solar 
renewable energy outside normal boundaries and reach solutions based on a new understanding of complex 
questions. Sustainable development of solar energy should be based on four important and basic goals.  

The achievement of the goals at the same time is the key feature of sustainability. Indeed, such objectives should 
be included and could be achieved through regulation, a policy or program, such as the establishment of stable 
and long-term tax incentives for the development of sustainable solar energy. Such tax incentives can drive 
economic growth while reducing prices and creating jobs in a country.  

One of the main purposes of this paper is to outline the possibility of the realization of the goals through the 
establishment and advancement of a policy and regulation on sustainable solar energy development. For this 
purpose, as a case study, we have examined U.S. legislation, that is, the Energy Policy Act of 2005 in the U.S. 
which established and then continued to extend ICT. It is an example of a multidisciplinary approach towards 
sustainable solar energy development through regulation.  

The example discussed in this paper shows how regulation and policy could contribute to sustained development 
of solar energy, taking a multidisciplinary approach. The achievement of four goals of a sustainable development 
can be seen in the regulation. Meeting the four goals at the same time is necessary to achieve a practical 
sustainable development at the national level: (a) diligent use of natural resources, and (b) maintenance of high 
and stable levels of economic growth and employment, (c) social progress which recognizes the needs of 
everyone, and (d) effective protection of the environment. Solar energy is considered as the potential cleanest 
source of energy and solar power reduces our use of fossil fuels and does not pollute, which can help reduce our 
individual carbon footprint.  

In order to gain the goals, it is necessary to set forth nationwide the relevant rights and obligations of the State 
and private companies, to incentivize solar energy through even tax reduction and create a new culture on using 
such energy, as well as to provide the legal basis upon which to pursue the sustainable development goals for 
solar energy in Iran. Furthermore, it would seem very useful to take a multidisciplinary approach and at least 
establish a group of experts nationwide, first, to address sustainable solar energy development (SSED), second, 
to develop a comprehensive resource Foundation to consider and analyze a set of multidisciplinary case studies, 
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third, to support and aid public and private sectors in understanding the inevitable SSED impacts on Iran and 
concepts inherent in sustainability and how solutions can practically be developed in any solar-energy project. 
There is a need to develop an integrated, holistic regulatory framework for solar energy, that is, integrate energy 
into the legal, social, economic and environmental programs, based on our abilities to address the most important 
energy-related issues. 
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