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Abstract 

The present study shows the importance of replacing current energy sources with 

renewable energies and benefits of solar energy in hotel and tourism industry. The 

research presents how solar energy use can be beneficial to hotel and tourism 

industry.  The data collection instrument employed was a questionnaire and a 

structured interview and the participants of the study were 9 numbers of four and 

five star hotel managers. The questionnaire designed contains five elements 

known as the barriers of using solar energy in the hotels and this questionnaire 

was composed of twenty one questions. The interviewees also were asked to 

respond the structured questions. The study findings revealed that the importance 

of five factors on using solar energy, and these five main factors were managerial 

and organizational, economic, cultural, technological, and geographical factors. 

The results revealed the role of government in using solar energy and how could 

be important the support of government. On the other hand, financial barrier and 

high expenses of this technology present its up and running factors along with 

lack of awareness of the managers about technology which can be a result of lack 

of culturalization might impede the employment of solar based systems in the 

developmental projects related to hotels. The fourth factor stressed on was the 

geographical factor which specifically pertains to the air pollution in Tehran. 
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Chapter 1: Introduction 

In recent decades Tourism Industry has been one of the leading industries of the 

global economy growth earning billions of dollars annually in developing 

countries and transporting millions of people internationally; however, the growth 

of this industry over the years has created an increasing amount of stress on the 

environment (Alexander, 2002).  

One of the important tourism related terms discussed nowadays is Ecotourism. 

Alexander (2002, p.2) explained Ecotourism as a “tourism that is nature oriented 

and environmentally focused which is growing rapidly”. Also Wall  (2000, p.165) 

described, ecotourism as “a tourism that consists travelling to relatively 

undisturbed or uncontaminated natural areas with the specific objective of 

studying,  admiring, and enjoying the scenery and its wild plants and animals, as 

well as any existing cultural manifestation found in these areas”. 

All over the world, tourists consider themselves to be ecotourism and it shows a 

growing market for environmentally friendly offers in the tourism industry. So 

hotels are becoming greener and using green hotel term represents on 

environmentally friendly place focusing on efficient use of nonrenewable energies 

and appropriate use of renewable energies (Alexander, 2002). 
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One of the most resourceful and suitable renewable energies that is used in the 

hotel industry is solar power. Solar power or solar energy is the technology of 

gaining operational energy from the light of the sun. Solar energy has been used 

in many technologies for centuries, where there is a lack of other energy 

suppliers, such as in isolated locations and in space (ENVIS center, 2008). 

Raoufirad (1985) named different types of solar energy systems as follows Photo 

biologic Systems, Chemical Systems, Photovoltaic systems, Thermal Systems and 

Active & Passive Systems. 

In fact, in line with the problems and difficulties of acceptance of new 

technologies, there are barriers to solar energy use that cause difficulty for 

running and operating solar energy systems. The barriers that researchers found 

are lack of governmental supporting policies, lack of consumer awareness, high 

cost of solar energy, difficulty established energy system, inadequate financing 

option, inadequate workforce, lack of standards, failure to account all costs and 

benefits, poor perception by public, and lack of stakeholders in energy choices 

(Margolis and zubby, 2006). 

The present research aims at studying the barriers to solar energy use in the hotel 

and tourism industry of Iran today. Meanwhile, it will discuss the prominent and 

general barriers to solar energy use in the world today.  

 

1.1. Problem statement 

Studies and researches on the usage of solar energy in hotels have revealed the 

importance of this type of energy in the modern world. Researchers realized how 

this type of energy can be beneficial to the hotel industry in many ways such as 

environmental, economic, etc. 

  

1.2. Significance of the study 

Iran enjoys a huge source of solar energy which could be employed to run various 

buildings and structures including high rise hotels. Considering the high cost of 

fossil fuels and their reduction in the recent years, one can come to the point that 
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focusing on the renewable sources of energy and solar based energies is a must. 

The present study is an attempt to invite the discussion of solar energy use into 

the concept of hotel and tourism industry. 

 

 1.3. Research objectives 

1. Studying managerial-organizational barriers of using solar energy in significant 

four and five star hotels in Tehran. 

2. Studying economic barriers of using solar energy in significant four and five star 

hotels in Tehran. 

3. Studying cultural barriers of using solar energy in significant four and five star 

hotels in Tehran. 

4. Studying technological barriers of using solar energy in significant four and five 

star hotels in Tehran. 

5. Studying geographical barriers of using solar energy in significant four and five 

star hotels in Tehran.  

 

1.4. Research questions 

1. What are managerial and organizational barriers of using solar energy in 

significant four and five star hotels in Tehran?  

2. What are Economic barriers of using solar energy in significant four and five star 

hotels in Tehran? 

3. What are cultural barriers of using solar energy in significant four and five star 

hotels in Tehran? 

4. What are technological barriers of using solar energy in significant four and five 

star hotels in Tehran? 

5. What are geographical barriers of using solar energy in significant four and five 

star hotels in Tehran? 
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Chapter2: Literature Review  

2.1. Introduction  

Garud (2011, p.1) specifies that “energy is considered a prime agent in the 

generation of wealth and a significant factor in economic development. Limited 

fossil resources and environmental problems associated with them have 

emphasized the need for new sustainable energy supply options that use 

renewable energies.” Furthermore, Pigram (2000) expresses the important of 

energy saving and implies that energy conversation and focus on renewable 

sources of energy should be home of choice in the developing countries and 

tourism industry which is considered as a prime user of energy should be involved 

in the issue and is expected to be sensitive to the changes in the area of energy. 

Actually, tourist accommodations have large and expensive energy requirements, 

especially for space heating and cooling systems using limited nonrenewable 

energies and fossil fuels. This in itself affects the immediate environment and 

local’s life.  The tourism and accommodation industry, therefore are considered 

responsible about such concerns. 

According to Alexander (2002) and ifpaenergyconference.com (2011) the 

renewable sources of energy or clean and green power sources vastly make use of 
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direct solar energy, radiation from the sun, wind power, wave power, hydro 

energies, geothermal energy and tidal energy. Pigram (2000) argues that except 

“the direct solar energy and maybe limited use of wind energy” (p.121), the other 

sources of so-called renewable energy cannot be possible to be employed in the 

tourism industry and therefore are not easily available at the level of tourism 

development. 

Solar energy is considered one the most appropriate and useful renewable, clean, 

modern energy sources for tourism industry which could be achieved through 

variety of forms including “Photo biologic Systems, Chemical Systems, 

Photovoltaic systems, Thermal Systems, and Active & Passive Systems” 

(Raoufirad, 1985, p.10). A lot of such systems could be appropriately applicable 

in the hotel industry: photovoltaic systems could be employed in the lightening 

systems of the hotels, while hot water solar systems whether active or passive 

could be used in the design of the new hotels or assembled on the old ones to 

capture the energy coming from the sun rays and turn them to the safe and sound 

energy used in the hotels. 

Like any other new thing in the early level of acceptance, using solar energy 

systems in some parts of the world, including Iran, is in the infantry stage. Lots of 

complexities and difficulties hence are witnessed and felt in installing and 

operating the novel systems of solar energy use to both home and industrial 

systems. This in itself creates common barriers to solar energy use in the national 

level and both directly and indirectly affects the implication of clean energies in 

the tourism industry.   

Margolis and Zubby (2006) have listed the most identified nontechnical barriers 

to use of solar energy and other EE/ER technologies based on 19 recent studies 

(see appendix B). Among the barriers they refer to are notable the cases   such as 

lack of clear government policy supporting the stakeholder/community 

participation in energy choices, lack of information and consumer awareness, lack 

of adequate codes and standards, high cost of solar energy production compared 

with current energies, difficulty in overcoming established energy systems, 
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inadequate financing options, insufficient workforce skills and training ,failure to 

account for all costs and benefits, and poor appreciation of the public. Likewise, 

Doner (2007) mentions some more general barriers such as technical, 

institutional, and economic barriers.  

Iran is a country with excellent geographical situation in the world and applicable 

amount of sunlight for solar energy use. According to a German-Iranian study 

conducted in 2005 “the average global radiation for Iran is about 19.23 

MJ/m2/day (= 5.3 kWh/m2/day) and it is even higher in the central region of Iran, 

with more than 7.7 hours per day (more than 2,800 hours per year)” Abbaspour, et 

al, 2005, p.8).  On the other hand, air pollution and carbon emission have been 

reported as the biggest environmental issues in Iran in the recent years (Energy 

Information Administration, 2000, cited in Kazemi, et al, 2010). The report also 

emphasizes that the energy related carbon emission in Iran has been on a balanced 

raise as 240% was appended over the past 18 years. Considering such ups and 

downs, irrespective of the valuable natural sources of clean energies, Iranians are 

encountered with lots of social, economic, industrial, and developmental problems 

in implementing and localizing renewable energies and appropriate measures 

should be taken to pave the way for the solution of the problems in this respect. 

2.2. Energy definition 

Defining the concept of energy is not mutually conclusive and each discipline 

might employ the very definition of energy which best suits its concerns. 

Physics.about.com (2010) defines energy as follows:  

“Energy is the capacity of a physical system to perform work. Energy exists in 

several forms such as heat, kinetic or mechanical energy, light, potential energy, 

electrical, or other forms. According to the law of conservation of energy, the 

total energy of a system remains constant, though energy may transform into 

another form.” (http://physics.about.com/od/glossary/g/energy.htm) 

http://physics.about.com/od/glossary/g/energy.htm
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 Also, based on businessdictionary.com (2010) whatever in the world around 

requires energy to run nothing could possibly be in use in case energy of one sort 

or another is omitted. The total amount of energy in the universe is relatively 

fixed and therefore, it cannot be created or destroyed but can only be changed 

from one type to another. The two basic types of energy categorized could be (1) 

potential: energy associated with the nature, position, or state (such as chemical 

energy, electrical energy, nuclear energy). (2) Kinetic: energy associated with 

motion (such as a moving car or a spinning wheel.” 

(http://www.businessdictionary.com/definition/energy.html) 

 

2.3. Energy saving 

Pigram (2000,p.191) explains that “energy drives the basic ecological systems 

that constitute the earth’s biosphere, and it is the harnessing of animate energy 

(through living organism) and the utilization of inanimate energy (from non-living 

matter) that has made possible the progress of human society.” Also he adds that 

“as concern increases above the long-term sustainability of reserves, there is more 

attention to renewable sources of energy and energy conversation, and tourism 

industry as conspicuous user of energy is also expected to address these 

possibilities”.(p.192)  

In fact, tourist accommodations can have large and expensive energy 

requirements, especially for space heating and cooling systems. However, there 

are many options for conserving energy; wide range of strategies from designing 

passive solar heating to providing good insulation can help reduce or eliminate the 

need for costly heating and cooling (Alexander, 2002). Renewable sources of 

energy include direct solar energy (radiation from the sun), indirect solar energy 

(wind, wave, hydro, and biomass), geothermal energy and gravitational (tidal) 

energy could be employed to create alternative energies and harness the wasted 

natural sources. Pigram (2000) argues that some sources of energy lend 

http://www.businessdictionary.com/definition/energy.html
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themselves to human use more easily than others. For example he refers to “direct 

solar energy and wind energy” as reliable sources of alternative energies while he 

thinks that biomass and hydro energies are less attainable in the level of tourism 

industry development. He also adds that solar water heating is the most common 

and increasing use of renewable sources of energy in tourism industry. Active 

solar collectors have already been used for pool heating, even if constructing and 

operating costs of such systems are high and, in most cases; a back-up system is 

required. Passive solar systems are commonly considered for housing space 

heating and can easily be applied to tourism establishment. Also passive solar 

heating is appropriate to modern incorporated energy-efficient design, mainly in 

tourism operations, low temperature space heating is required. Natural sources of 

power are becoming a popular means of saving energy and, consequently, money 

invested on importing and /or producing fuel based energy sources.  

Alexander (2002) presents that hotels worldwide are recognizing opportunities to 

implement energy-efficient projects in space cooling and heating systems and in 

reality energy efficiency and energy conversation are greater significant and more 

common application in hotel industry nowadays. One of cases in which novel 

ideas have been proved successful is the Hyatt Regency International Hotel in 

New Zealand in which the fact that mostly guests frequently left applications and 

heating and cooling systems on when they were out of their rooms was taken into 

consideration and therefore the hotel developed a system to link energy use with 

room occupancy. Now when a guest leaves the room, all energy applications shut 

down, except the refrigerators, alarm clocks, and other essential appliances. The 

project costs were $16,000, while the payback period was only 14 months, with 

savings of $14,000 annually. Another successful example could be Sheraton 

Auckland Hotel which recognized that the daily washing of sheets, towels, 

flannels, tablecloths, and other linens accounted for 35% of the energy consumed 

in the laundry process, while drying consumed 65%. The hotel simply changed 

the temperature of the wash from 85 degrees Celsius to 65 degrees Celsius. This 

change saved $2,000 in energy costs in the first 3 months alone, and the linens 
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were as clean as before. This project, in addition to reducing energy costs, 

decreased the use of washing chemicals and decreased pollution of the hotel 

wastewater. As well, allowing the hotel guests the choice of having linens washed 

every other day rather than daily can considerably assist in energy and water 

conservation (Alexander, 2002).   

2.4. Clean energy or green energy 

Clean Energy or green energy refers to such energies as solar active and passive 

based energy systems which do not threaten the environment around and do not 

produce the emission of green house gases to the atmosphere. Such energies are 

broadly defined “so as to deal with both the reduced environmental foot print 

balanced with increased global demand for energy and the imperative for energy 

independence.” (http://www.mitceep.com/2009/competition/clean-energy-

definition.html) 

Furthermore, the word “green” has achieved a daily usage for the people in 

different parts of the world. Today the term green is used all across the globe as a 

reference to living in a way that is environmentally friendly. When it comes to 

green power or green energy, the same implication implies. Green energy is the 

term that is used when describing energy sources or sources of power that are 

known to be non-polluting energy sources and that are fundamentally 

environmentally friendly. Green energy is an environmentally friendly means of 

locating and finding power that will remedy the effects of pollutants on our 

environment, as well as prevent future global warming. Thus, the primary benefits 

of green energy are the reduction of impacts to the environment and the reduction 

of emissions that are harmful to the environment. (ifpaenergyconference.com, 

2011) 

Most often, green energy is considered when it comes to issues such as 

cogeneration, heating, and electricity (ifpaenergyconference.com, 2011). Green 

energy use can highly reduce the detrimental impacts of using conventional 

energies on the environments. Consumers may purchase green energy and use it 

http://www.mitceep.com/2009/competition/clean-energy-definition.html
http://www.mitceep.com/2009/competition/clean-energy-definition.html
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as a means of supporting environmentally friendly living. Nowadays, the 

tendency towards employing green energies and assembling the devices 

producing such energies is on the increase and a lot of organizations try to have 

energy certificates known as green certificates or renewable energy certificates to 

present their support to the use of green energy. A lot of homes in North America 

have already started using the renewable energies and based on the statistics 

presented in ifpaenergyconference.com more than 35 million European homes 

also are currently using green certificates that symbolize their use of green 

energy. All forms of clean and green energies are considered renewable since they 

make use of power sources that are renewable and will not use highly limited 

supplies of fossil fuel. Examples of renewable and green energy sources are tidal 

powers, wave powers, solar power, wind power and geothermal power. 

(http://www.ifpaenergyconference.com/Green-Energy.html) 

 

2.4.1. Wind power 

Wind energy as a renewable source of clean energy basically leaves no 

detrimental trace on the environment.  Nevertheless, wind power has got its own 

limitations and restrictions. For example; Wind machines are costly and should be 

placed only in wind ward locations. These high-wind locations may not be simply 

available or near existing high-voltage lines for transferring the wind-generated 

energy. Another shortcoming arises because the demand for electricity is not 

taking and even pace and varies with time, and technically speaking the electricity 

production ought to tag along the demand cycle. Electrical energy cannot be 

easily stored, nor is it cheap to do so. Wind energy must be used in a comparable 

manner relying on some other type of generators or via employing non-electrical 

storage devices. Wind power accompanied by hydroelectric generators is smart 

because water is capable of being used for energy storage. Making use of 

compressed-air storage located underground is another alternative (McGraw-

Hill’s access science, 2007). 

http://www.ifpaenergyconference.com/Green-Energy.html
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2.4.2. Tidal power 

Tidal power which is one kind of hydro renewable energies could be employed as 

an alternative energy source. Wright (2010, p.117) defines tidal energy as “the 

power of electricity generation attained by taking the energy contained in moving 

water mass due to tides”.  Two different but related types of tidal energy could be 

pulled out: “kinetic energy of currents between ebbing and surging tides and 

potential energy from the difference in height between high and low 

tides.”(p.117) 

2.4.3 Wave power 

Wave power could be considered as another type of hydro renewable powers. 

Wright (2010) explains that “wave power refers to the energy of the ocean surface 

waves and the capture of energy to do useful work – including electricity 

generation, desalination and the pumping of water into reservoirs.  Wave power 

and tidal power differ from each other since tidal power meets a lot of oscillations 

throughout the day. Wave power seems more consistent and therefore a more 

reliable source to employ in order to produce electricity, meanwhile the number 

of wind wave stations around the world is limited to the test sites and cannot 

satisfy the increasing demand of power supply and electricity worldwide.    

 

2.4.4 Geothermal power 

Geothermal energy has been used in the form of hot springs for centuries and 

relying on it as a source of electricity is a fairly recent idea which started in the 

20
th

 century and went through lots of ups and downs. Clean-energy-idea.com 

(2011) asserts that creation of electricity from geothermal energy sources can be a 

highly efficient method to produce a source of clean and renewable energy. Never 

the less Also, location o site the equipment required to draw the geothermal 
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energy and efficiently expanding the plant required to do so create problems 

which could impede the way. Another drawback in such a system of producing 

electricity is the significant levels of electricity can only be generated in certain 

areas. There are only a minority of locations across the worlds that are capable of 

creating useful and practical levels of electricity from geothermal energy sources. 

As a result, in 2007, less than 1% of the world’s electricity supply was formed 

from geothermal sources.  

(http://www.clean-energy-ideas.com/geothermal_power.html) 

 

2.5. Green tourism 

Tourism industry can be considered as one of the most effective growth sectors of 

the global economy. This is able to move the economy in the developing countries 

of the world providing them with earning billions of dollars yearly and 

transporting millions of individuals globally. However “the growth in the tourism 

industry through the years has created an increasing amount of stress on the 

environment (Alexander .S, 2002, p.2). Oppermann (2000) explains a form of 

alternative tourism, namely “green tourism” which is generally associated with 

rural tourism and indicates a nature tourism seen which is environmentally 

friendly and imposes little ecological force on the target region. Meanwhile the 

idea has not yet become popular and mostly the concept of “ecotourism” which 

seems to be more tangible is used nowadays. Ecotourism need be aware of the 

negative impacts it can have on the immediate environment in case it does not 

consider the surrounding area s a living thing requiring maintenance and friendly 

behavior. Fortunately recently a lot of tourism organizations have taken 

appropriate measures recover those impacts. Environmentally responsible 

business practices fit together well with the newborn popularity of ecotourism. 

They try to harmonize tourism and environmental sustainability as much as 

possible. 

http://www.clean-energy-ideas.com/geothermal_power.html
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Alexander (2002) describes "green hotels" as hotels that attempt to be more 

environmentally friendly throughout the efficient use of energy, water, and 

materials while providing quality services. Green hotels conserve and preserve 

energy via saving water, reducing energy use, and reducing solid waste. They 

have witnessed and experienced benefits such of their practices such as reduced 

costs and liabilities, high return and low-risk investments, increased profits, and 

positive cash flows. Recognizing such benefits and incentives has energized the 

popularity of green hotels.  Also, Oppermann (2000, p.264) suggests that green 

marketing could be taken into consideration as “an approach that highlights 

environmentally friendly practices adopted by tourism destinations and/or 

operations. It aims at environmentally discerning customers who make a 

conscious buying decision. Usually it stresses specific environmentally sound 

practices”. Therefore, hotels have to and are consistently becoming greener. The 

most costly and wasteful use of resources in hotels are usually in the consumption 

of nonrenewable energy, extreme water use, and the generation of waste. “As 

consumers demand more eco-friendly vacation choices, the tourism industry, by 

the help of green architecture, is responding with energy-efficient and carbon 

friendly resorts and hotels” (Oppermann, 2000, p.265). Lots of example could be 

found in the literature to support eth idea: recently in the US the Hyatt Regency 

New Brunswick in New Jersey installed a solar power system, to generate clean 

and renewable solar power. The hotel was partnered with Sun Power Corp. to 

design and install the 32,000-square-foot, 421-kilowatt system over the top floor 

of the hotel’s garage. Hyatt Regency New Brunswick’s solar power system uses 

Sun Power’s high-efficiency solar panels with its patented Power Guard roof tile 

technology. Power Guard is a non-penetrating, wind-resistant system that lies flat 

on the roof and provides added thermal protection for the building and 

environmental safety to the roof membrane. The hotel reports the output from the 

system will help reduce New Jersey’s CO2 emissions by 10,000 tons over the 

next 30 years, and will help reduce oil dependence by at least 749 barrels annually 

(environmentalleader.com, 2009, p.251). 
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Moreover, In Australia, the Solar Eco Cabins and Interpretive Centre at Hidden 

Valley Cabins resort was named the country’s first fully carbon neutral resort and 

tour business powered by solar energy, recently the Hidden Valley Cabins resort 

has achieved the Ecotourism Australia’s Advanced Ecotourism Certification. In 

fact this certification program provides checking and reviewing of an 

organization’s ecotourism rights and provides travel agents and tourists with the 

promise of best ecological sustainability practice, natural area management and 

quality ecotourism experiences. Committed to environmental improvement for 

more than 20 years, Ross McLennan, operations manager for Hidden Valley 

Cabins, told Green Lodging News that it is now generating all of its renewable 

energy and has saved 78 tons of CO2 emissions per year.  

(http://www.environmentalleader.com/2009/06/23/hotel-industry-adopts-solar-to-

save-energy/) 

 

2.6. Waste management 

Pigram (2000) indicates that pollution and waste management are encountered as 

efficient but expensive methods of reducing pollution to the minimum possible. 

Controlling the pollutants, their acceptable level, where to release them, and how 

to reduce them in amount are really highly controversial issues and cannot be 

easily solved unless the efforts of various groups of trades and professionals are 

invited to the field. Also, he implies that the amount of most tourism operations 

does not continuously lead to a particular pollution problem; they can be source of 

liquid or gaseous materials which are potentially a danger to health and the 

environment. Releasing sewage into bodies of water and the ocean; emissions 

from heating and refrigeration units; discharge of hazardous materials during the 

sewerage or drainage system; vehicle emissions; odors and spills; and noise and 

light pollution could be considered as the most detrimental actions imposed on the 

environment. Mostly, “waste matters and emissions can be reduced to a sensible 

minimum by phasing out the use of harmful materials, like chlorine bleaches in 

http://www.environmentalleader.com/2009/06/23/hotel-industry-adopts-solar-to-save-energy/
http://www.environmentalleader.com/2009/06/23/hotel-industry-adopts-solar-to-save-energy/
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pools, leaded petrol and toxic detergents; replacing cleaner technologies, 

installing treatment and filtration facilities, and adopting acceptable procedures 

for storage, use and discarding of risky objects (Pigram, 2000, p.147).  

Pigram (2000) also argues that waste coming from a tourism operation can be 

“solid or gaseous, and can include by products, contaminated, refuse, split and 

dated materials, packaging and used containers, kitchen and garden waste, and 

obsolete equipment” (p.148). Waste management is totally concerned with 

avoiding and reducing waste; refusing some materials, recycling some others, and 

imposing waste treatment and waste disposal. Generally speaking, in tourism 

industry the most important challenge is to diminish first place material used to 

the least possible, recycle and refuse waste materials while useful, and to dispose 

of remaining safety. One of the steps required to be taken is separating the story 

of waste streams from that of the tourism operations and processes which mainly 

produce them. So it seems of paramount importance to recognize and act upon 

main waste providers, since guests are surely far adversely affected and get more 

anxious about visible waste items around. Following the waste resources 

recognition, the second step required to be taken is reducing the consumption of 

materials leading to such pollution. These include ordering in bulk, reducing 

packaging, using efficient appliances, minimizing food wastage and using 

refillable containers (Wright, 2011). Also he suggests that tourism operation 

should be evaluated for the potential for reprocessing, recycling and treatment of 

wastes for environmental and economic benefits. In fact reusing decreases use and 

reduces waste streams. Pigram (2000, p. 493) explains recycling as a “process of 

recovering materials from waste and reprocessing them into useful products”. 

Tourism organizations should be in line with recycling plans and programs, since 

mostly for the clients and guests recycling is more significant than reducing the 

waste. Plenty opportunities for recycling are suggested by tourism operations such 

as composting organic waste, composting toilets for human wastes and reusing 

grey water on gardens and in the toilet systems. Successful and efficient recycling 
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calls for separation of wastes and adequate recycling infrastructure (Pigram, 

2000). 

2.7. Solar energy 

 Solar power or as it is generally known (solar energy) is the technology of 

gaining usable energy from the light of the sun. Solar energy has been in use for 

centuries, and has come into general use where other power supplies are absent, 

such as in inaccessible locations and in space. Solar energy can be used in a 

number of applications including; heat (hot water, building heat, cooking); 

electricity generation (photovoltaic, heat engines); desalination of seawater and 

plant’s lifecycle” ENVIS (2008, p.3).  

The fact is that all kind of energies are supported by the sun. Plants, animals, 

decaying plants, coal, oil and natural gas all are chains of an action which could 

be called energy drift. So, fossil fuels is actually sunlight stored millions and 

millions of years ago. Also, solar energy technology is a very clean way to 

produce electricity. There is no air emissions related with the operation of solar 

units or direct application technologies. Residential-scale passive construction, 

photovoltaic, solar water heating, and other direct applications decrease power 

generation from traditional sources and the associated environmental effects 

(ENVIS, 2008). 

2.8. Solar power history 

A lot of early civilizations dared the sun and solar energy and paid special 

attention to this valuable source of life. Most of the past religions and early divine 

principles have been revolving around this extraterrestrial phenomenon. Iranians 

have been one of the early sun worshippers and the Egyptians worshipped Ra, the 

sun god (1) and as it is mentioned in the Holy Koran, some people worshipped 

sun at the time of the arrival of Abraham (Raoufirad, 1985).   
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Employing solar energy in war fares such as warships and gaining help from the 

sun to set the fire in the warships was initiated in 212 BC by Arashmidos and 

could be considered as one of the brilliant chapters of the history of human 

science. Fixing square small mirrors next to each other on a movable base, 

Arashmidos focused the sunlight on the opponent ships and set them on fire. 

Though the reality of such stories is not very clear this can indicate that design of 

various tools for making use of the solar energy has an old root in the history of 

human civilization and cannot be neglected at all (Raoufirad, M 1985).   

 

Man has always been active to harness the solar energy to satisfy his needs and in 

line with the same perspective, in the golden age of Renaissance, 14
th

 to 17
th

 

centuries, various tools were made for via employing the solar energy. One of the 

inventions of the Renaissance was designed and produced by a Frenchman called 

Salmon de Kai. This was water pump motor using solar energy. He used the solar 

power for heating the air in a solar motor and succeeded to pump the water. 

Although his solar motor was very simple but significant so that it was produced 

and operated again 200 years after its invention. In the Renaissance, like a lot of 

other inventions of the time, construction of solar tools was unrealistic and had a 

very restricted utility (Piri, 2000). 

 

The 19
th

 century also witnessed the implication of solar energy. In the early 19
th

 

century, Sterling in vented the piston air motors which could be run by solar 

energy through some adjustments and changes in their structure. During the next 

100 years, a varying collection of solar motors were completed which were 

employed for operating the printing machines and manufacturing. Electric lamps 

and other devices also relied on solar motors. Other solar devices invented 

thereafter are as follows:  

- 1880, solar motor, printing device for Taban Newspaper by French Able Pager. 

- 1871, the large solar water distillation plant by Charner Villon in Las Salinas 

Chemistry for preparation of edible water for the mine staff.  

- 1907, 50 kw plant of Cairo. 
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- 1931, solar battery by Dr. Bruno Lunch. 

- 1950, solar cooker (Halasi, 1985). 

 

Aviation and space research also was influenced by the solar energy and led to the 

emergence of one of the most imperative roles ever played in the space industry 

via the application of solar energy to provide the power needed by 

communications satellites. Hermann Oberth was one of the pioneers who 

suggested the broadcasting through the satellite in 1920. Arthur Clarke stated the 

theory of using satellite TVs in 1945 and Piers from Bell Laboratory was the first 

to practice communication through satellite (Piri, 1985, p.132). Nowadays, 

communications satellites, known as COMSAT, are part of a vital reality which 

makes the telephone and telecommunication connections in a minute all around 

the world and only solar batteries provide the power for these satellites. Applying 

solar energy is not restricted to the satellites. Multiple space craft’s leaving the 

earth for the moon or other planets for sending different messages and 

information to the earth used radios powered by sunlight and this way man could 

harness the energy which could possibly be the source of all energies on the 

planet (Piri M, 1985). 

 

Using flat collectors could be considered as one of the important achievements of 

the 19
th

 century was. Before that date, focusing collectors of light were used but 

in the 19
th

 century using flat collectors became popular. Manufacture of this type 

of collectors was simpler than the focusing type and non-cloudy weather is not 

necessary for their function (Raoufirad, 1985). Then; between 1920 and 1930, 

various solar water heaters were installed in the south of California, some of 

which are still working. After the World War II, solar water heaters extensively 

developed in Japan and Israel and engineers even equipped the swimming pools 

with solar water heaters. They tried to make this a commercial action because 

installation of gas water heaters for swimming pools was very expensive.  
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During the World War II, a big problem was providing drinking water for the 

soldiers who had to save their own lives by lifeboats. At this time, Dr. Maria 

Telenker invented a small distillation device made of plastic which could be 

carried in lifeboats. This device floated on the surface of the water like a pillow 

full of air and a little seawater was poured into the plastic bag which could be 

removed. Later, this device was considered by the US Department of Agriculture 

and bigger types were manufactured and operated in Floridian regions (Halasi, 

1985). 

In 1952, with the memories left in the minds from the distillation devices of the 

World War II, the American Commission of Supplies explained, in a report, the 

possibilities of using the solar energy for heating the houses and in another report 

stated that about 13 million houses heated by solar energy will be constructed 

until 1975. The fuel used for heating these houses was 30% of the previous fuel 

and this was a noticeable fuel saving. As a result of this optimistic dream, several 

institutes and private sector individuals started to build solar houses. Among 

them, the interesting examples were: MIT House in Massachusetts, Georg 

Boeuf’s Houses in Colorado, and a house in Arizona (Raoufirad, 1985). 

 

The early solar energy users started to cook by sunlight a century ago and. From 

mid 1950s, cooking by the sunlight was completely proved and it turned out to be 

economical and without any danger. The cookers working by sunlight have been 

made of wood and plastic to different metals and produce 500 w energy on sunny 

days.  Using solar energy by cookers in suburban excursions and travels is easier 

and more practical because there is no need to carry fuel and besides saving 

money, it is safer in terms of fire in forests and arbor places and shall not have 

any distressing pain (Halasi, 1985). 

 

In the twentieth century, due to the availability of cheap fossil fuels, fossil 

resources played the role of the major fuel in the human civilization and people 

stopped using the solar energy for a while. However, after the energy crisis, 

especially in the recent years, and the economic, technical, environmental, etc. 
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problems caused by using fossil fuels, the issue of solar energy and scientific and 

technical studies for using this energy instead of the fossil fuels and other finite 

and expensive energies which are unhealthy in terms of the environment was 

suggested. This way, the significant achievements of the previous generations was 

again taken into consideration after a short period in order to achieve the methods 

for operating the solar energy and attempts were continued for completing them 

and reporting new methods (Piri, 2000). 

 

 

 

2.9. Different Types of Solar System 

Various types of solar systems currently available are categorized as follows: 

2.9.1. Photo biologic Systems 

Photosynthesis is the oldest and most widespread method of using the solar 

system. In this process, nitrogen and nutrients, needed for the continuation of the 

plant’s life, are absorbed. “The biologic energy stored in the plant is retrieved by 

burning the wood or preparing fuels such as alcohol and the output of this process 

is between 0.25 to 0.5% and such fuels are rarely used due to their low output” 

(Raoufirad, 1985, p.25). 

 

 

2.9.2. Chemical Systems 

Raoufirad (1985) named the other types of solar systems as Chemical solar 

systems that are categorized in three groups: 

1. Photochemical systems in which the solar radiation is used in chemical 

processes.  

 

2. Heliothermic systems in which sun is used as a thermal resource.  
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Both groups are used in synthesis which needs thermal and radiant 

energies and the fuel is produced as a result of these processes.  

 

2.9.3 Photovoltaic systems  

Photovoltaic systems employ a method in which solar energy is changed into the 

electrical energy without using moving instrument. The factor used in this process 

is called the solar cell. Using these cell started in 1960 by employing them as an 

electrical generator in space crafts and using them on the earth became popular 30 

years ago. Solar cells can directly change the solar energy to the electricity with 

an output of 5 to 20%. However, using them is not economical yet except in 

arduous places due to their very high price and they cannot compete with 

electrical batteries and diesel motors (Raoufirad, 1985). 

On the other hand, ENVIS center (2008, p.4) argues that “Photovoltaic (PV) is a 

significant energy technology for many reasons. As a solar energy technology, it 

has numerous environmental benefits. As a domestic source of electricity, it 

contributes to the nation's energy security. As a relatively young, high-tech 

industry, it helps to create jobs and strengthen the economy. As it costs 

increasingly less to produce and use, it becomes more inexpensive and available.” 

Few power-generation technologies have as little impact on the environment as 

photovoltaic .As it gently generates electricity from light, PV produces no air 

pollution or hazardous waste. It doesn't require liquid or gaseous fuels to be 

transported or combusted. And because its energy source is free and plentiful, PV 

systems can guarantee access to electric power. Followings are the determined 

advantages of PV system by ENVIS center (2008): 

• It is highly reliable and needs little maintenance. 

• It costs little to build and operate. 

• It has virtually no environmental impact. 

• It is produced domestically, strengthening our economy and reducing our 

trade deficit. 

• It is modular and thus flexible in terms of size and applications. 
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• It meets the demand and capacity challenges facing energy service 

providers. 

• It helps energy service providers manage uncertainty and moderate risk. 

 

2.9.4. Thermal Systems 

Raoufirad (1985) expresses that thermal systems are now considered as the most  

economical solar systems. This type of systems can be categorized as follows:  

A) Cooling & Heating Systems 

B) Water Heating Systems 

C) Drying & Cooking Systems 

D) Desalinating Systems  

E) Pumping Systems 

F) Electricity Generating Systems 

G) Green Area Making Systems 

In line with aforementioned issues ENVIS center (2008) suggests Solar Thermal as a 

one of the best ways to lower your carbon footprint and help protect the environment. 

Also it explains that usually over 20% of a home's Greenhouse gas emissions come 

from heating water. For many commercial businesses, such as hotels, water heating 

can account for over 50% of green-house emissions. A solar water heater is one of the 

most significant and economical ways to reduce your greenhouse gas emissions. For 

example, a two collector solar thermal system will offset the same amount of 

greenhouse gasses as a 2.5 KW solar electric system at a fraction of the cost. 

Following are a few of the environmental reasons to install a solar thermal system 

which is named by ENVIS center (2008): 

• Reduce Greenhouse gas emissions 

• 2-collector domestic hot water system can offset over 2 tons of CO2 per 

year or 50 tons over life of system 

• 10-collector pool system can offset over 8 tons per year 

• On-site generation: Reduce the need to mine and transport fossil-fuel 

energy 

• Local products: Many solar thermal collectors are manufactured locally 
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• Increased water heater life expectancy 

 

2.9.5. Active & Passive Systems 

Rahimi (2004) describes two other types of solar systems as Active and Passive or 

Inactive systems. She explains “Active solar energy systems refer to those 

systems which use mechanical equipment for absorbing, maintaining, and using 

the solar energy. This equipment can be adjusted for different conditions 

automatically or manually. On the other hand, inactive systems or natural systems 

are applied in the design of the buildings in such a way that without using 

mechanical equipment, it is possible to use the solar energy for heating and 

cooling the building”. (p.51) 

 

 

2.9.5.1. Inactive (Passive) Solar Systems 

This method uses the heated air on the absorbing collectors (metal plates) and 

moves on the stones of the thermal reservoir. In contact with these stones, it gets 

cold and moves downwards and returns to the collectors’ case and this way the 

initial loop is passed. When hot air is needed in the building, air damper from the 

reservoir to the building and return of the air from the building to the collector’s 

case is opened and the process of natural cooling of the air becomes possible. In 

the afternoon, connecting dampers between the thermal reservoir and the 

collector’s case are closed and the process of natural cooling of the air between 

the thermal reservoir and the building is done (Raoufirad, 1985). 

 

2.9.5.2. Solar Wall (Trompe wall) 

Trompe walls have been vastly employed by Iranian architects, though the idea is 

totally new to the construction services in Iran.  Rahimi (2004) describes another 

inactive solar system that is solar wall .This design which was presented by a 

French engineer called Felix Trombe, includes a wall made of construction 

materials such as brick, cement, stone or adobe with a diameter of 20 to 30 cm 

and is constructed with a distance of 10 to 15 cm from the sun screen big window 



Chapter 2. Literature review  

Studying barriers to solar energy use in the significant four and five star hotels of Tehran Page 24 
Created by: NakisaZardoost, Armin Edalatnia 

in the room. The outer side of this wall must have a rough surface with a matte 

black color so that it can absorb the highest amount of sunlight and its inner side 

is flat with a light color in the bottom part and small vents are made on top of the 

walls and the space between the glass and walls is completely blocked and is 

limited to these vents. A light and thin cover, for example, a plate made of nylon 

or plastic is fixed on the upper vent in the room in such a way that the air between 

the glass and wall can enter the room but its return will not be possible by 

blocking the vent. During the day, the air between the glass and wall is heated and 

enters the room from the upper vent and is replaced by the cold air in the lower 

vent. This process will continue as long as the air of this part of the room is 

warmer.  

 

2.9.6. Active Solar Systems 

There are different types of active solar systems, depending on the type of 

collector used in them. Rahimi (2004) clarifies that solar collectors can be 

categorized into 3 groups:  

 

2.9.6.1 Focusing Collectors 

In such systems, the solar system is focused on the pipes or dishes containing the 

work fluid by a lens and mirror. These systems are used for collecting energy in 

high temperatures such as furnaces and were used first by John Ericson in 1860. 

Aided by a device containing photovoltaic cells, focusing collectors spin along the 

way perpendicular on the sunlight and terminologically chase the sunlight. The 

chasing solar system is costly and its maintenance requires spending a high cost. 

Furthermore, these systems can only focus the direct rays and scatter solar rays 

cannot be absorbed. They cannot function in cloudy days.  

 

2.9.6.2. Evacuated Tube Collectors 

Glass tubes are considered as another type of solar collectors which include the 

absorber plate and evacuate the inner case of the tube for reducing the heat loss as 

much as possible. After the sun ray strikes the absorber plate inside the cylinder, 
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the radiant energy is changed into the thermal energy and the thermal energy is 

transferred to the tube and then the work fluid in the tube, water, through the 

absorber plate. The hot water inside the tubes is used for heating and even 

cooling. A number of these tubes are usually fixed on a frame and this frame is 

used as the agent linking the collector to the building.  Preparation of these 

collectors needs an advanced technology due to the manufacture of evacuated 

tubes. Therefore, using them for general purposes is not economical yet due to the 

high cost of manufacture.  

 

2.9.6.3. Flat Collectors 

Rahimi (2004) argues that the most economic method for collecting the solar 

energy is now flat solar collecting which has been used more than other collectors 

since 1956 in Iran. By a proper design of ordinary flat collectors, the temperature 

of their output fluid can be raised about 100ºC higher than the ambient 

temperature based on the needs. One of the advantages of flat collectors is that 

they absorb all particles of the radiation, in other words, the scattered and direct 

radiations, and change them into the heat. Contrary to the focusing type, they can 

work on cloudy day as well.  The most popular usages of flat collectors include 

heating the consumed water and environment of houses, using them in ventilation, 

and finally in preparation of hot water or air needed in industrial processes. Flat 

collectors are usually installed fixedly and thus, they do not have the problems 

related to the chasing solar systems used in focusing collectors.  

 

Lots of differences could be seen in the design of these two systems: In the aerial 

system, the hot air in the reservoir is directly transferred to the rooms but in some 

water systems, it is necessary that the heat of the reservoir changes its phase to the 

hot air by some coils. Another difference of these systems is the increase in the 

temperature of input and output fluid. In general, the air does not transfer the heat 

properly. This means that if similar amounts of water and air flow into their 

collectors which have a similar temperature, the output air is warmer than the 
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output water. In this case, the average temperature of the collector is higher and a 

hot collector is synonymous with low output.  

 

2.10. Advantages and disadvantages of solar energy 

Piri (2000) and Rahimi (2004) explain that there are series of advantages and 

disadvantages for solar energy users: 

Solar Energy Advantages 

Economic Advantages 

 After the initial investment, the energy from the sun that will be produce is 

practically free. 

 The payback period can be very short depending on how much electricity 

your uses. 

 Incentives and rebates from governments and utility companies balance 

the initial investment. 

 It will save you money on reduce or completely eliminate your electric 

bill. 

 Solar energy does not require any fuel. 

 It's not affected by the supply and demand of fuel. 

 The solar energy use indirectly reduces health costs. 

            Environmental Advantages 

 Solar power is renewable, clean, sustainable and helping to protect 

environment. 

 Solar energy does not contaminate air by releasing carbon dioxide, 

nitrogen oxide, or mercury into the atmosphere.  

 Therefore Solar Energy does not contribute to global warming, acid rain or 

smog. 

 It belligerently adds to the decrease of harmful greenhouse gas emissions. 
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            Semi-independent or Independent Energy System 

 Solar Energy can be used to balance utility-supplied energy consumption. 

It does not only reduce your electricity bill, but will also continue to 

supply your home/ business with electricity in the event of a power 

outage. 

 A Solar Energy system can work completely independent, not needful a 

connection to a power.  

 The use of Solar Energy reduces our dependence on foreign and/or 

centralized sources of energy, influenced by natural disasters or 

international events and so contributes to a sustainable future. 

           Technological Advantages 

 Solar Energy systems are almost maintenance free. 

 Once installed, there are no recurring costs. 

 Solar systems work silently, have no moving parts, do not release 

unpleasant smells and do not require adding any fuel. 

 More solar panels can easily be added in the future as need increased. 

 

Solar Energy Disadvantages 

 The main disadvantage of running and installing a solar energy system is 

the primary cost of it and, largely because of the high cost of the semi-

conducting materials used in building panels. 

 The cost of solar energy is also high to compare with fossil fuels. As 

energy absences are becoming more common, solar energy is becoming 

more price-competitive. 

 Solar panels need a large area for installation to attain an appropriate level 

of efficiency. 

 Also the location of the sun is effective on efficiency of the system, while 

this issue can be solve with the installation of certain components. 
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 The production of solar energy is influenced by the presence of clouds or 

pollution in the air. 

 Furthermore, no solar energy will be produced during nighttime although 

a battery backup system and/or net metering will solve this problem. 

 

2.11. Barriers to solar energy use (adoption) 

Usually, there are a series of barriers to admit a new technology. Margolis and 

Zubby (2006) list the most identified nontechnical barriers to use solar energy and 

other EE/ER technologies base on 19 recent studies (appendix A): 

• Lack of government policy supporting EE/RE 

• Lack of information distribution and consumer awareness about energy 

and EE/RE 

• High cost of solar and other EE/RE technologies compared with 

conventional energy  

• Difficulty overcoming established energy systems  

• Inadequate financing options for EE/RE projects  

• Failure to account for all costs and benefits of energy choices  

• Inadequate workforce skills and training  

• Lack of adequate codes, standards, and interconnection and net-metering 

guidelines  

• Poor perception by public of renewable energy system aesthetics  

• Lack of stakeholder/community participation in energy choices and 

EE/RE projects  
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On the other hand, Doner (2007) discussed that three main barriers to market 

deployment of renewable energies are technical, economic, and, institutional. 

Also he argued the size of firms are important for accepting a new technology, 

since large firms are better able to absorb the risk associated with new 

technologies and have more capital to devote to R&D and the development of 

new technologies. 

 According to a new report from the Clean Energy Group and Smart Power by 

Sinclaira and Rosoff (2009) and environmentalleader.com (2009) identifies 

several marketing advantages across the U.S. which is driving growth and 

awareness in solar power in several states. The report, Smart Solar Marketing 

Strategies, shows that solar programs must be included all four primary barriers 

which are cost, reliability, complexity and inertia to market growth in order to 

drive solar power installations. These marketing strategies, which address barriers 

to solar adoption from the perspective of both clean energy programs and solar 

marketers, can be used as a guide for states that are establishing their own 

marketing plans, according to the report. Moreover the report indicates that solar 

program initiatives should include the four classic elements of marketing product, 

price, place and promotion. As solar motivation programs observe their offerings 

based on these four areas, it will help states develop their own marketing plans 

that are more customer-focused, which will be more effective in achieving solar 

goals. 

(http://www.environmentalleader.com/2009/08/31/four-barriers-slow-adoption-

of-solar-power/) 

2.12. Energy in Iran 

Based on  the reports of the Energy Information Administration (2000) quoted 

cited in Kazemi et al. (2010, p.1)  Iran is known as the second largest oil 

production member in Organization of Petrol Export Country (OPEC) with 

production near 3.5 million barrel oil per day and accounts for roughly 5% of 

global oil outputs. Also, Iran contains an estimated 812 Trillion Cubic Feet (TFC) 

http://www.environmentalleader.com/2009/08/31/four-barriers-slow-adoption-of-solar-power/
http://www.environmentalleader.com/2009/08/31/four-barriers-slow-adoption-of-solar-power/


Chapter 2. Literature review  

Studying barriers to solar energy use in the significant four and five star hotels of Tehran Page 30 
Created by: NakisaZardoost, Armin Edalatnia 

in proven natural gas reserves, surpassed only by Russia in the world.” Besides 

“Electric power generation installed in Iran is about 32.5 Giga Watts (GW) with 

more than 87% being from thermal natural gas fired power plant. Currently, Iran 

has five small nuclear reactors used for peaceful purposes. Nuclear and renewable 

energy will enable Iran to export more gas and oil and increase its revenue, since 

80% of Iran’s revenue is based on oil and gas export”( Kazemi etal, 2010, p.1).  

National wind energy development also has been taken into consideration in Iran 

since 2000. Kazemi et al. (2010) argue that air pollution and carbon emission are 

biggest Iran environmental issues in recent years; and Energy related carbon 

emission of Iran has been on a balanced raise as 240% was appended over the 

past 18 years. So, “Today, the problems of energy are considered as topic 

discussions around the world and a brief look at energy consumption shows that 

the progress of a country is directly related to it. Nowadays, most of the world’s 

energy is provided by fossil sources, but some problems such as limitations on 

fossil sources and environmental effects made by using fossil energies has 

attracted some attention. (p.1)  

2.13. Possibility of using solar energy in Iran 

Using solar energy and its off shoots has been the home of choice for a lot of 

researchers in Iran. Abbaspour et al. (2005) conducted a German Iranian research 

to measure the possibility of using solar energy in Iran and the results indicated 

that Iran is a good country with sizeable material and human resources to renovate 

its energy source and to organize the change to a sustainable and renewable 

energy system. As well, Iran has a great quantity of renewable energy sources for 

the profitable use of wind energy, very good opportunities for the increase of 

water power use as well as an ideal setting for the use of solar power. Conversely, 

based on German-Iranian study (2005, p.4) “a change of the energy system 

involves that current limitations and barriers will be worked out and discussed in 

a clear, frank and reliable manner. The present high level of subsidization of 

energy prices prevents a market development in favor of energy efficiency 
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technologies and renewable energy sources.” However beside to this background, 

the German-Iranian study (2005) recommended to decrease present subsidies 

throughout a longer time period and in well-defined steps to control domestic 

prices for fossil fuels and electricity to world market prices, and to financially 

support the development of the use of solar thermal energy as long as the 

subsidies for fossil fuels and electricity are not completely removed. 

2.14. Amount of Sunlight in Iran  

Abbaspour, et al. (2005, p.8) assert that “the average global radiation for Iran is 

about 19.23 MJ/m2/day (= 5.3 kWh/m2/day) and it is even higher in the central 

region of Iran, with more than 7.7 hours per day (more than 2,800 hours per year). 

The level of incoming global radiation (~2,000 kWh/m2 per year) in Iran is 

globally one of the highest. In Germany, for example, the annual incoming global 

radiation (~800-1,000 kWh/m2) is less than half of the Iranian average. Taking 

into account the size of the Iranian territory (~1,648,000 km2) the total amount of 

radiation in Iran is about 3.3 million TWh per year – this is thirteen times higher 

than the total energy consumption in Iran. Irrespective  of these positive natural 

radiation conditions there is rarely any use of solar energy in Iran.” Although the 

amount of sunlight and possibility of using it is relatively different in various 

countries, Iran is in the top countries in this regard. Iran is located in an 

appropriate geographical place. Because the number of its sunny days is high 

(more than 270 days per year) and the number of its fully rainy days is low. 

Furthermore, in terms of fog, humidity, and height from the sea level, the 

intensity of sunlight in most parts of Iran is relatively high and Iran is considered 

as one of the best countries in this regard (Rauofirad.M 1985). 

2.15. The Amount of Solar Energy Received in Iran  

Reception of solar energy in each part of the earth depends on the amount of 

clouds and presence of steam, water, carbonic gas, and aerosols. In most parts of 

Iran the amount of reception of solar energy is very high due to the dry climate 

and low amount of clouds. In the Caspian Sea beaches due to the presence of 
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scattered clouds, in desert areas due to sand winds, and in Tehran due to the 

excessive amount of aerosols, the amount of sun rays is low (Piri,  2000). 

2.16. Current solar systems in Iran 

Kazemi et al (2010,p.5) explaine that “the first Photovoltaic (PV) site, with 

capacity of 5 kW DC was established in the central region of Iran in Doorbid 

village Yazd in 1993. Following this, in 1998, the second photovoltaic site with 

27 kW AC capacity was installed in Hosseinian and Moalleman villages in 

Semnan 450 Km inland from Tehran. The capacity of these power plants has 

recently increased to 10 kW AC and 92 kW AC respectively. The power plant 

installed at Doorbid, works independently from the grid system, while the one 

installed at Hosseinian and Moalleman, is connected to grid”. Table 2.1 illustrates 

the PV projects that have been conducted in Iran. 

 

 

 

Project Place Start year Capacity Agency 

PV site Yazd 1993 10 CRERA 

PV site Semnan 1998 92 CRERA 

PV site Khorasan 1998 3.5 MOE 

PV pump Tehran 1996 3.5 CRERA 

PV pump Tehran 1998 3.5 MOE 

Table 2.1.The PV projects in Iran (Kazemi et al, 2010) 

As it is obvious in table (1) using solar energy in Iran is not very popular and the 

price of these type of sites is comparatively high at about 3500 US$/kW. 

Kazemi et al. (2010) argue that renewable energies in Iran are essential because of 

two main reasons: a) Environmental pollution and b) more oil and gas export.  In 

fact, “Air pollution is the most significant environmental problem in Iran, actually 

since 1980, carbon emission in Iran has increased 240% from 33.1 million metric 

tons to 79.4 million metric tons in 1998 and is still climbing and has reached 

138.6 million metric tons” (Kazemi, 2010, p.1).  
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2.17. Advantages of using solar energy system in Iran 

Easy Accessibility  

Iran’s location of on the yellow belt of the earth illustrates that solar energy in all 

parts of Iran is easily accessible. As well, the great number of sunny days in Iran 

during the year indicates that it is possible to use the source of energy in most of 

the days in all seasons. Rauofirad (1985), aslo clarifies that since the amount of 

solar energy reception in the northern and rainy regions of Iran, in more than 75% 

of the days of a year and in central and southern parts of the country, is constantly 

available the solar based system could be vastly in use. Considering the great 

amount of solar energy received, in more than 85 to 95% of the days of a year, the 

hot water systems and cooling systems, respectively, can continue their work 

without any need for an alternative source of energy. In case of solar power 

systems, it should be noted that these systems can work in all parts of the country 

continuously on all days of the year.  This specific and peculiar situation therefore 

could be considered an everlasting source of energy(Piri, 2000).  

Free & Unlimited Energy  

Following the relatively easy access to solar energy, solar power could be 

considered a free and unlimited energy source that makes it different from the 

conventional system. The traditional systems are dealing with the technological 

problems of using fossil fuels and consumers in different parts of the world, 

including Iran are facing the is the constantly increasing prices of oil and gas, 

while solar energy is available for the consumers of energy systems all day and 

they can make use of the privileges of this source of energy based on their 

interests and facilities without any limitation. Therefore employing such energies 

should be encouraged.  
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Very Long Useful Life 

Some scientists stress that “solar energy systems are designed for a lifelong 

activity. These systems have a more useful life in comparison to similar 

traditional systems” Raoufirad (1985, p.11). Therefore their initial costs overcome 

their valuable paybacks and use. 

Very Low Cost of Repair & Maintenance  

Ever increasing costs for repair and maintenance of conventional energy 

producing devices is another problem the consumers of such systems have to face 

and this is really reduced to the least in the modern solar based systems. 

Fortunately the least number of mechanical parts is used in the in solar energy 

systems, therefore they have a much more useful life in comparison to similar 

traditional devices and fewer cases of beak down and defect are reported in them. 

The user friendly devices and sections used in the solar based systems also 

facilitate their maintenance and there is almost no need for the highly expert 

specialists to run them in case of failure (Piri, 2000). 

Not Polluting the Environment 

Another advantage of employing solar based energies is that because of their 

clean features and pollution free systems these energy producing devices leave 

almost no negative impact on the environment (Piri, 2000). 

 

2.18. Survey on Solar Adoption: Money Tops Environment as a Motive 

 

According to solarhbj.com (2010), a survey conducted for the California Solar 

Initiative shows that ” Californians who install residential solar photovoltaic 

systems are twice as likely to be motivated by saving money as by saving the 

environment” (p.145). 
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As it is obvious in the chart, the telephone survey of 639 residential solar 

electricity users illustrate that 52 percent financial reasons is the primary motive 

for choosing solar and 26 percent the environment reason is the chief factor. 11 

percent was motivated to save energy, which may suggest both a financial and a 

protection motive, although 5 percent cited the initiative's rebate. Also, another 5 

percent mentioned other reasons.(p.146) 

Between nonresidential solar clients, containing commercial, government and 

nonprofit organizations, financial reasons were less often mentioned as the main 

reason, and were stated by 39 percent. The environmental reason was the primary 

motive for 26 percent of nonresidential consumers, although 19 percent named 

saving energy. (solarhbj.com 2010) 
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The survey illustrates that for residential solar clients the reason for installing 

solar system is different depending on the PV system's size. Between those with 

small residential solar systems rated at less than 3 kilowatts of generating 

capacity, 38 percent said financial factors were the main factors, while the same 

percentage mentioned environmental issue. Small PV systems less than 3 kW are 

commonly the most costly per watt; however the cost per watt typically decreases 

as system sizes increase. On the other hand, for consumers with solar systems in a 

size variety between 3 and 5.5 kilowatts, 54 percent mentioned financial reasons 

as the primary motive for using solar energy, while 25 percent named 

environmental factor. Financial savings were the important and main motive for 

consumers with larger residential solar systems of more than 5.5 kW of capacity: 

72 percent mentioned it as the main reason they installed a solar system. Just 11 

percent of this group mentioned environmental issue as a key motivation. 

Between those who lease their residential solar collections or use power purchase 

agreements, which are similar to leases, financial reasons were mentioned by 63 

percent out of the 80 respondents, and environmental issue by 18 percent. For 

consumers who own their systems, 52 percent of the 559 cited a financial reason 

and 26 percent named environmental issue.  
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 This research also relied on the open-ended questions about the main reasons for 

choosing solar electricity, the survey participants were asked to rate the 

importance of eight particular factors in deciding on this device to produce 

electricity. 

The factors offered were” reducing energy bills, payback on investment, concern 

about environmental damage, concern about global warming, reducing U.S. 

dependence on foreign oil, promoting or trying out new technology, gaining 

independence from a utility, or ensuring a reliable electricity 

supply.”(solarhbj.com 2010) 

Set the chance to rate these factors residential respondents as follow overall rated 

(a scale of 10): 

 Decreased energy bills as the most important factor (8.5).  

 Dropping dependence on foreign oil (8.0), 

  Investment payback (7.7),  

 Cares about environmental damage (7.1),  

 Global warming issue (6.6),  

 Promoting or testing new technology (6.5),  

 Independence from a utility (6.0)  

 And; reliability of electricity supply (5.7). 
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The study also concerned suburban property owners having not considered using 

solar- based electric systems, and searched the probable reasons. Not surprisingly, 

55 percent of the respondents had mentioned that the initial costs were high. The 

measures taken to reduce the taxes paid by the users of modern energy systems 

and allocating budget to this important issue could highly reduce the tensions and 

encourage the people to employ such systems.  

According to solarhbj.com (2010), such findings exemplify that the CSI program 

enjoys a prospect to cover various levels of the users ranging from the industrial 

level to the residential sites, though the implication of renewable energies in some 

cases requires more investment both socially and economically.  
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 Chapter3: Research Methodology  

 

3.1. Research purpose  

 

The present research aims at investigating the barriers of solar energy use in the 

four and five star hotels in Tehran. The idea behind such a research is in line with 

the modern developments in the developing countries all over the world and the 

fact that renewable energies are in urgent need. 

 

3.2 .Research approach and strategy 

 

The reason that researchers decided to study about this article is to introduce a 

new energy to the organizations specially hotels because of the benefits of this 

system. 

 



Chapter 3. Research Methodology  

Studying barriers to solar energy use in the significant four and five star hotels of Tehran Page 40 
Created by: NakisaZardoost, Armin Edalatnia 

3.3. Data collection  

Researchers used primary and secondary research. Primary research was done 

through employing the written documents such as books, internet, and case 

studies and secondary research included interviews and considering experts 

knowledge.  

 

3.4. Sample selection 

Researchers searched for significant hotels in order to collect data and valid 

responds. Researchers decided to discuss the issue with experts and decided to 

choose nine hotels which were significant four and five star hotels of Tehran. A 

questionnaire was designed which included five main factors. On the whole, the 

questionnaire had twenty one questions. There was an interview with managers 

and they were asked to answer the questions. The results revealed the barriers of 

using solar energy in specific hotels. 

 

3.5. Data analysis 

 

To analyze the data the researchers employed SPSS version8. The qualitative data 

was scored and put to the SPSS version8 and the results were represented through 

frequency tables, graphs and chart. The details reported in chapter 4.   
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Chapter 4: presentation of findings 

4.1. Introduction   

In this chapter researchers present the findings of research according to interviews 

based on questionnaire through using tables and bar charts. 

 

4.2. Research question 1: what are managerial and organizational barriers of 

using solar energy in significant four and five star hotels in Tehran?  

 

 

 

 

 

Frequencies 

Statistics 

  Question1 

managerial 

Question 2 

managerial 

N Valid 9 9 

Missing 0 0 

 Mode 1.00 1.00 

Table 4.1. 
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Frequency Table 

Question 1 managerial and organizational  

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 100% 9 100.0 100.0 100.0 

 

Table 4.2. 

Bar Chart 

 

 

 

 

This bar chart shows that all of the interviewees have the same response and all the responses are 

the same and all of them agree with the concept of government support. 
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Question 2 managerial and organizational  

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 100% 8 88.9 88.9 88.9 

1+economic 

motivation 

1 11.1 11.1 100.0 

Total 9 100.0 100.0  

 

 

Table 4.3. 

 

Bar chart 

 

 

 
 



Chapter 4. Presentation of Findings  

Studying barriers to solar energy use in the significant four and five star hotels of Tehran Page 44 
Created by: NakisaZardoost, Armin Edalatnia 

In this bar chart most of the responses are 100% and agree and one of the interviewees 

considered the motivational factor in economy. 

 

 

1.1 Researchers realized that most of the answers are 100% and organizational and managerial 

factors play an essential role, mostly the role of government is very critical. 

 

 

 

 

4.3. Research question 2: What are economic factors barriers of using solar 

energy in significant four and five star hotels in Tehran? 

 

 

 

Frequencies 

Statistics 

  Question 1 

economic 

Question 2 

economic 

Question 3 

economic 

Question 4 

economic 

N Valid 9 9 9 9 

Missing 0 0 0 0 

 Mode 1.00 1.00
a
 3.00 1.00 

 

Table 4.4. 

Frequency Table 

Question 1 economic 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid A lot  7 77.8 77.8 77.8 

Unaware 2 22.2 22.2 100.0 

Total 9 100.0 100.0  

Table 4.5. 
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Bar Chart 

 

As the graph shows only two of nine interviewees do not have information about the running 

expenses.   

 

Question 2 economic 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Unaware 4 44.4 44.4 44.4 

Influentia

l 

4 44.4 44.4 88.9 

Research 1 11.1 11.1 100.0 

Total 9 100.0 100.0  

 

Table 4.6. 
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Bar chart 

 

This bar chart illustrates that four of the interviewees do not have information about the expenses 

of the maintenance and four of them answered that it can be at the influential level and only one 

of them considered that research is needed. 
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Question 3 economic 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Unaware 1 11.1 11.1 11.1 

Influential 2 22.2 22.2 33.3 

Subsidies 6 66.7 66.7 100.0 

Total 9 100.0 100.0  

 

Table 4.7. 

Bar chart  

 

 

As the graph shows most of the interviewees mentioned the influence of the upsides, however 

two of the interviewees answered that this factor is at the influential level and one of them did 

not have any information.   
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Question 4 economic 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Unaware 5 55.6 55.6 55.6 

Influenti

al 

3 33.3 33.3 88.9 

Not 

influenti

al 

1 11.1 11.1 100.0 

Total 9 100.0 100.0  

Table 4.8. 

Bar chart 
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In this chat most of the interviewee's answers are without information, only three 

of them responded at the influential level and one of them considered that it is not 

at the influential level. 

 

2.1 One of the reasons that solar energy is useless in Iran is high expenses of 

running and protecting systems of solar energy, as the answers show that most of 

the managers confirmed the high effect of economic factors on this system.  

 

 

4.4. Research question 3: What are cultural factors barriers of using solar 

energy in significant four and five star hotels in Tehran? 

 

 

 

 

Frequencie 

Statistics 

  Question 1 

cultural 

Question 2 

cultural 

Question 3 

cultural 

Question 4 

cultural  

Question  

cultural 

N Valid 9 9 9 9 9 

Missing 0 0 0 0 0 

 Mode 1.00 1.00 1.00 1.00 1.00 

 

Table 4.9. 

Frequency Table 

Question 1 cultural 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid For sure  5 55.6 55.6 55.6 

1+culturalization 4 44.4 44.4 100.0 

Total 9 100.0 100.0  

Table 4.10. 
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Bar Chart 

 

 

As the graph shows most of them answered that the support from the government is vital and 

surely is at the influential level and also considered that culturalization is needed. 

 

 

Question 2 cultural 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Influential  7 77.8 77.8 77.8 

Not 

influential  

1 11.1 11.1 88.9 

Lack of 

information 

1 11.1 11.1 100.0 

Total 9 100.0 100.0  

 

Table 4.11. 
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The graph shows that only of the interviewees considered it is not at the influential level and also 

one of them considered lack of awareness is at the influential level. On the other hand, most of 

them answered that it can be at the influential level. 

 

 

 

 

 

 

 

 

 

 

 

Table 4.12. 

Question 3 cultural  

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Not 

influential 

7 77.8 77.8 77.8 

influential 2 22.2 22.2 100.0 

Total 9 100.0 100.0 
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Seven of the interviewees considered that lack of awareness of the staff is not at the influential 

level, though; two of the interviewees agreed that it is at the influential level. 

 

 

Question 4 cultural 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid A bit 

influential 

4 44.4 44.4 44.4 

influential 1 11.1 11.1 55.6 

Not influential  2 22.2 22.2 77.8 

culturalization 2 22.2 22.2 100.0 

Total 9 100.0 100.0  

 

Table 4.13. 
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The graph shows most of the interviewees considered that the awareness of the guests are very at 

the influential level;, however only one of them considered that it is rather at the influential level. 

On the other hand two of the interviewees responded that the awareness of the guests in not 

significant. Finally two of the interviewees considered that culturalization is critical. 

 

Question 5 cultural  

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Influenti

al  

9 100.0 100.0 100.0 

 

 

 

Table 4.14. 
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In this graph all of the interviewees have the same response and agree that how the resistance of 

the government can be essential. 

 

 

 

3.1As the results show, most of the answers is at the influential level and 100% sure. On the 

other hand culturalisation is considered and is one of the essential tools that can be beneficial in 

order to support this energy. 

 

 

 

 

4.5. Research question4: What are technological factors barriers of using 

solar energy in significant four and five star hotels in Tehran? 

 

Frequencies 

Statistics 
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Question 1 

technological 

Question 2 

technologi

cal 

Question 3 

technologic

al 

Question 4 

technologi

cal 

Question 5 

technologi

cal 

Question 6 

technologi

cal  

Question 7 

technologica

l 

N Valid 9 9 9 9 9 9 9 

Missi

ng 

0 0 0 0 0 0 0 

 Mode 1.00
a
 1.00 2.00 1.00 2.00 2.00 1.00 

 

Table 4.15. 

 

 

Frequency Table 

 

Question 1 technological 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid A bit influential 3 33.3 33.3 33.3 

Influential  3 33.3 33.3 66.7 

Unaware 2 22.2 22.2 88.9 

Not influential 1 11.1 11.1 100.0 

Total 9 100.0 100.0  

 

Table 4.16. 
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As the graph illustrates most of the interviewees consider the difficulty of using this technology, 

though only one of them considers that it is not significant and two of the interviewees did not 

have information. 

 

 

Question 2 technological 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Influential  5 55.6 55.6 55.6 

Not 

influential  

4 44.4 44.4 100.0 

Total 9 100.0 100.0  

 

Table 4.17. 
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This bar chart shows that most of the interviewees agreed that the difficulty of this energy is at 

the influential level and can affect using this system. 

 

 

 

Question 3 technological 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Not 

influential 

3 33.3 33.3 33.3 

Unaware 4 44.4 44.4 77.8 

influential 2 22.2 22.2 100.0 

Total 9 100.0 100.0  

 

Table 4.18.



Chapter 4. Presentation of Findings  

Studying barriers to solar energy use in the significant four and five star hotels of Tehran Page 58 
Created by: NakisaZardoost, Armin Edalatnia 

 

 

The bar chart shows that only 2% of the interviewees consider that the influence of the night on 

using this system, on the other hand most of them do not have any information in this regard and 

three of them consider that it is not at the influential level. 

Question 4 technological 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid influential 4 44.4 44.4 44.4 

Not 

influential 

2 22.2 22.2 66.7 

Unaware 3 33.3 33.3 100.0 

Total 9 100.0 100.0  

 

Table 4.19. 
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As the graph shows most of the interviewees agreed that huge areas for using solar system is 

necessary and only 2% considered that it is not important and 3%  do not have any information 

in this regard. 

 

 

 

Question 5 technological 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid influential 2 22.2 22.2 22.2 

Not 

influential 

7 77.8 77.8 100.0 

Total 9 100.0 100.0  

      

Table 4.20. 
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As the graph shows most of the interviewees agree that and have the same idea which is 

maintenance is not very vital and essential, because as they mentioned, all the equipment and 

systems need to protect.  
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Question 6 technological 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Unaware 3 33.3 33.3 33.3 

Influential 4 44.4 44.4 77.8 

Not 

influential 

2 22.2 22.2 100.0 

Total 9 100.0 100.0  

 

Table 4.21. 

 

 

 

In this bar chart there are three types of answers which most of the interviewees answered that 

this factor is crucial, and 3% did not have any information in this regard and 2% of the 
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interviewees considered that this factor is not important.   

 

 

 

 

Question 7 technological 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid influential 9 100.0 100.0 100.0 

 

 

Table 4.22. 

 

 

 

 

As the graph shows all of the interviewees have the same idea and agree that the lack of 
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technological systems can affect using solar energy. 

 

4.1 In this factor most of the answers of the interviewees are at the influential level; therefore, it 

shows that technological factors are important. 

 

 

4.6. Research question 5: What are geographical factors barriers of using 

solar energy in significant four and five star hotels in Tehran? 

 

 

Frequencies 

Statistics 

Question 1 geographical  

N Valid 9 

Missing 0 

 Mode 3.00 

Table 4.23. 

 

 

 

Question 1 geographical 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Somewhat 2 22.2 22.2 22.2 

Influebtial 3 33.3 33.3 55.6 

Unaware 4 44.4 44.4 100.0 

Total 9 100.0 100.0  

Table 4.24. 
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5.1The result shows that most of the interviewees don’t have enough information 

about the issue under discussion.  However, three of the interviewees believed 

that it is at the influential level.   
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Chapter5: conclusion and recommendation  

5.1.Summary 

The present study aimed at studying barriers to solar energy use in the significant 

four and five star hotels of Tehran. To do the study researchers specifically tried 

to analyze the common barriers of solar energy use in the hotel industry in Iran. 

Advantages of solar energy as a renewable and clean source of energy being 

appropriate for the geographical situation of Iran were discussed as well. The 

reasons for lack of employment of solar energy in four and five star hotels of 

Tehran were sought for through finding answers to the following research 

questions: 

1. What are managerial and organizational barriers of using solar energy in 

significant four and five star hotels in Tehran?  

2. What are Economic barriers of using solar energy in significant four and five star 

hotels in Tehran? 

3. What are cultural barriers of using solar energy in significant four and five star 
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hotels in Tehran? 

4. What are technological barriers of using solar energy in significant four and five 

star hotels in Tehran? 

5. What are geographical barriers of using solar energy in significant four and five 

star hotels in Tehran? 

Having interviewed hotel target managers based on the mentioned research 

questions, the researchers found the most at the influentialevel and significant 

reasons which could be accounted as the barriers to solar energy use in the target 

hotels. The known barriers then were categorized and reported as follows: 

5.2.Findings 

1. What are managerial and organizational barriers of using solar energy in 

significant four and five star hotels in Tehran?  

Based on interviews with the experts, researchers found out that the managerial 

and organizational factors could be accounted as one of the most important 

barriers to solar energy use. The result of the interviews revealed lack of 

cooperation on the government’s side via its supporting system and policies. On 

the other hand, lack of financial support from government is another important 

issue which impedes the development of clean energy use. 

2. What are economic barriers of using solar energy in significant four and five 

star hotels in Tehran? 

According to the researches the “economic factor” is another essential factor 

which affects using solar energy in hotels. The results show that the high expenses 

of running this system don’t allow the hotel organizations to use it as easily as the 

other energies. On the other hand expenses of maintenance are not as high as 

operational processes and also in some cases interviewees were not aware of the 

costs and didn’t have enough information about the issue under discussion.   

 

 



Chapter 5 Conclusion and Recommendations 

Studying barriers to solar energy use in the significant four and five star hotels of Tehran Page 67 
Created by: NakisaZardoost, Armin Edalatnia 

3. What are cultural barriers of using solar energy in significant four and five 

star hotels in Tehran? 

 

Cultural factors are absolutely at the influential level and results show that it is 

one of the barriers of using solar energy, therefore culturalization should be 

considered as an important factor. The interviewees mentioned the role of 

government in culturalization as a pivotal one. 

4. What are technological barriers of using solar energy in significant four and 

five star hotels in Tehran? 

As this new technology is not usable in Iran it is not possible to compare it with 

the other available types of energy systems, therefore the hotel managers do not 

have enough information about the complexity usage, merits and demerits of 

employing such a system, therefore this factor is one of the barriers. 

5. What are geographical barriers of using solar energy in significant four and 

five star hotels in Tehran? 

 

 

Based on the  research conducted the findings did not completely point out the 

geographical factor as a barrier of using solar energy, because most of them did 

not have enough information about this factor and only three of the interviewees 

recognized it as an influential factor. 

 

 

5.3.Discussion 

According to the research the first factor is managerial and organizational. In this 

factor researchers realized the importance of this element and based on the 

findings from research question 1(table 4.2), experts considered the managerial 
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and organizational factors as a 100% barrier in using solar energy and also the 

findings of this research confirmed the results of research of Margolis and zubby 

(2006) which revealed the lack of government’s supporting policies affects solar 

energy use. On the other hand, researchers in present study found the role of 

governmental financial supports for solar energy use at the influential level (table 

4.3), similarly Piri (2000) and Rahimi (2004) argued that Incentives and rebates 

from governments balance the initial investment. 

 

The second research question is about the effect of Economic factor on solar use. 

The findings related to this research question illustrate that the most significant 

barriers for operating solar energy in four and five star hotels in Tehran is the 

running cost (table 4.5). While the cost of maintenance is a second Economic 

factor (table 4.6), but generally interviewees are not able to calculate the expenses 

of solar energy systems. The results of this study proves the finding of Margolis 

and zubby (2006) and, Doner (2007) argued the economic factor such as high cost 

of solar technology and failure to account all cost and benefits of solar system are 

one of the barriers to solar energy use; besides, Piri (2000) and Rahimi (2004) 

mentioned the primary running cost of solar system as a main disadvantage. 

Furthermore they stated that the cost of solar energy is also high to compare with 

fossil fuels. The same would be true for the present status of energy use in the 

hotels (table 4.7). 

Findings of the third research question that pertains to cultural factors, 

demonstrates the awareness of significant four and five star hotel managers about 

this new technology (table 4.11) and lack of awareness of government (4.10) and 

their resistance to change are essential barriers to solar energy use (4.14). 

Furthermore, the other studies indicate the institutional factor,  lack of codes and 

standards from the government and lack of information distribution and consumer 

awareness as the factors leaving substantial effects on solar energy use (Margolis 

and zubby 2006). The other outcomes of this study clarify the lack of awareness 
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of hotel guests and workers about the effectiveness of using solar systems in the 

hotels (tables 4.12 and 4.13). Meanwhile; Margolis and zubby (2006) mentioned 

the inadequate workforce skills and training as one of the major barriers on solar 

power use. Interviewees argue for this differentiation and that assert workers are 

able to be trained for new technologies and lack of awareness of the employees is 

not the barrier of using solar energy in four and five star hotels. 

Considering the technological factor, there are several reasons illustrating the 

importance of this element as an effective issue affecting solar energy use, such 

as, the complexity of solar systems(table 4.16), the difficulties existing in 

replacing solar energy systems for current energy system(table 4.17). Solar 

systems need large areas for operational processes(table 4.19), and finally lack of 

solar technology in Iran(table 4.22);similarly, Doner  (2007) mentioned that  

technical factors could be considered as a barrier for solar power use, also 

Margolis and zubby  (2006) listed difficulties overcoming established energy 

systems as one of the important obstacles on solar system usage. As well, Piri 

(2000) and Rahimi (2004) argued solar panel’s need large area for installation to 

attain an appropriate level of efficiency as a disadvantage for solar system. 

 

The last element of barriers is the geographical factor. According to research 

findings, most of the interviewees claimed that the air pollution in Tehran could 

be effective on operation of solar systems (table 4.24). The researches consider 

this factor a significant one because of air pollution increase in Iran, but the other 

researches had not remarked this issue as a barrier. Nevertheless, Piri (2000) and 

Rahimi (2004) clarified that the existence of clouds or pollution in the air 

influence on the production of solar energy.  
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5.4.Applicable Suggestions 

Suggestions based on managerial and organizational factors: 

1. Researchers suggest that the government should be more supportive and helpful 

as a pattern for the organizations who want to employ this type of energy.  

2. Government should create policies and codes for standard solar energy use.  

3. Organizations need government financial supports such as loan, incentives and 

considering subsides. 

Suggestions based on Economic factors for the managers: 

1. Acknowledge a specific budget of the yearly profit in order to prepare solar 

systems as a long term project.  

2. After the cancelation of the governmental subsides the usage of the fossil fuels is 

going to be more costly than before, so due to the fact managers should have a 

plan to decrease such a cost. 

3. Plan to deal with some governmental supports, such as bank loan. 

4. Develop shared projects with the government and deal with a profitable win-win 

process, and also acknowledge a share hotel profit to the government.  

 

 

Suggestions based on cultural factors: 

 

1.  Government should develop a proper way in order to clarify the benefits of solar 

energy use and introduce this concept for the public. 

2. Government should provide a continuous global updating process like those of the 

other countries. 

3. In service training programs should be developed for managers and the staff. 

4. Managers should train the employees and brief them of the benefits of the solar 

energy based system. 

5. Programs should be developed for the client’s updating in terms of knowledge 

and information. 
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Suggestion based on technological factors: 

 

1. Sending some Iranian specialists abroad in order to train and brief them about the 

recent technologies of the solar systems. 

2. inviting some foreign specialists to Iran in order to train the managers and also the 

other staff of the hotels. 

3. Using the new type of the solar batteries to save the energy for nights, during the 

day. 

4. Using surface of the hotel (walls, roofs, etc.) in order to instal the solar panels.  

5. Assisting to start up the new solar panel factories. 

6. Using the solar system in the new hotels can be much better than replacing it in 

the old hotels. 

Suggestion base on geographical factors: 

1. Decreasing the usage of fossil fuels results in increasing the applicable usage of 

solar energy.  

 

 

5.5.Conclusion : 

The barriers of employing solar energy in some four and five star hotels of Tehran 

were studied through a questionnaire designed and modified by the researchers. 

The questionnaire was composed of 5 parts based on 5 different elements such as 

managerial- organizational factor, economic factor, technological factor, cultural 

factor, and geographical factor. The findings of managerial-organizational factors 

revealed the important of role of government for supporting hotels with specific 

standards, codes, policies, and especially financial issues. 

The outcomes of analysis pertained to economic elements illustrated that this 

factor was one of the most significant barriers to solar energy use, particularly the 

cost of running the solar based systems.  In case of technology and technical 

factors, one of the most significant barriers is the lack of awareness of managers 

and government of the new technologies related to modern energies. The other 
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essential barrier was lack of solar technology and domestic production of such 

energies. 

Also the Result of analyzing questions related to cultural elements indicated lack 

of awareness of managers toward the issue. Most importantly as it seems there are 

barriers to solar energy use created by the authorities. The last factor is the 

geographical element that considers the pollution of Tehran as a barrier to solar 

energy use. The managers of the hotels taking part in the study recorded low 

awareness of the importance of this notion and unfortunately they mostly were not 

in line with the modern solar energy use technologies. 

 

 

5.6. Limitations:  

1. Lack of access to related resources such as books, journals, thesis etc. 

2. Lack of cooperation of some of the hotel’s managers for interviews. 

3. Lack of cooperation of governmental organizations like renewable energies 

organization. 

4. Geographical research limitations. 

 

5.7.Suggestions for further researchers  

 

The following issues could be put into investigation and further research.  

1. Studying other geographical locations like central cities of Iran concerning the 

concept of solar energy use in the hotel industry. 

2. Studying the economic benefits of solar energy use in the newly developed hotels 

in Iran. 

3. Running case studies to investigate the effect of trained employees and staffs in 

making better use of renewable energies in the hotel and tourism industry. 
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Appendix A            

reviewed Author(s)  Source  Source type  Technologies  Method  Geographic 
focus  

Brown (2001)  “Market Failures 
and Barriers as 
a Basis for 
Clean Energy 
Policies,” 
Energy Policy  

Peer-reviewed 
journal  

Energy 
efficiency and 
renewable 
energy  

Energy policy 
analysis  

United States  

Dymond (2002)  PV Focus 
Group Report  

Energy Trust of 
Oregon report  

PV  PV stakeholder 
focus groups  

United States 
(Oregon)  

Faiers&Neame (2006)  “Consumer 
Attitudes 
Towards 
Domestic Solar 
Power 
Systems,” 
Energy Policy  

Peer-reviewed 
journal  

Solar thermal, 
PV  

Survey of solar 
energy adopters 
and non-
adopters  

United Kingdom  

FSEC (2000)  Florida 
Photovoltaic 
Buildings 
Program: Status 
Report, 
Observations 
and Lessons 
Learned  

FSEC report  PV (buildings 
focus)  

Observations 
from 2 years of 
Florida PV 
Buildings 
Program  

United States 
(Florida)  

Foxon et al. (2005)  “UK Innovation 
Systems for 
New and 
Renewable 
Energy 
Technologies: 
Drivers, Barriers 
and Systems 
Failures,” 
Energy Policy  

Peer-reviewed 
journal  

Wind, wave, 
tidal, PV, 
biomass, 
hydrogen from 
renewable 
sources, district 
and micro-CHP  

Analysis of 
innovation 
systems for new 
and renewable 
energy 
technologies, 
interviews of UK 
stakeholders  

United Kingdom  

Fuchs &Arentsen 
(2002)  

“Green 
Electricity in the 
Market Place: 
The Policy 
Challenge,” 
Energy Policy  

Peer-reviewed 
journal  

Wind, solar, 
biomass, 
geothermal, 
small-scale 
hydroelectric  

Energy policy 
analysis  

Europe and 
North America  

Goldman et al. (2005)  Financing 
Projects That 
Use Clean-
Energy 
Technologies: 
An Overview of 
Barriers and 
Opportunities  

NREL report  Clean energy 
technologies 
(e.g., ethanol 
plant, PV 
manufacturing 
facility, landfill-
gas electricity 
generation)  

Financial 
analysis  

United States  



 

 

 

Heiman& Solomon 
(2004)  

“Power to the 
People: Electric 
Utility 
Restructuring 
and the 
Commitment to 
Renewable 
Energy,” Annals 
of the 
Association of 
American 
Geographers  

Peer-reviewed 
journal  

Wind, biomass, 
solar, 
geothermal, and 
small-scale 
hydroelectric  

Energy policy 
analysis  

United States  

Jacobsson& Johnson 
(2000)  

“The Diffusion of 
Renewable 
Energy 
Technology: An 
Analytical 
Framework and 
Key Issues for 
Research,” 
Energy Policy  

Peer-reviewed 
journal  

Biomass, wind, 
solar thermal, 
PV  

Energy policy 
analysis  

OECD 
(European 
emphasis)  

Menz (2005)  “Green 
Electricity 
Policies in the 
United States: 
Case Study,” 
Energy Policy  

Peer-reviewed 
journal  

Wind, solar, 
geothermal, 
small-scale 
hydropower, 
biomass  

Energy policy 
analysis  

United States  

Neuhoff (2005)  “Large-Scale 
Deployment of 
Renewables for 
Electricity 
Generation,” 
Oxford Review 
of Economic 
Policy  

Peer-reviewed 
journal  

Solar, wind, 
tidal, wave, 
geothermal, 
hydroelectric, 
biomass  

Economic 
analysis  

World (OECD 
emphasis)  

Sidiras&Koukios 
(2004)  

“Solar Systems 
Diffusion in Local 
Markets,” Energy 
Policy  

Peer-reviewed 
journal  

Solar domestic 
hot water 
systems  

Questionnaires 
plus document 
research, 
interviews, 
workshops  

Greece  

SEPA  Solar Power 
Solutions: A 
Business Case for 
Capturing Total 
Value  

SEPA report  PV (utility 
focus)  

Collective views 
of 
industry/sector 
experts, industry 
roadmap 
projects, PV 
history review  

United States  

SEIA  Solar Electric 
Power—The U.S. 
Photovoltaic 
Industry 

SEIA report  PV  Industry-
government-
university 
workshops  

United States  



 

 

 

Appendix A: 19 recent studies to identifying barriers to solar energy use (Margolis .R and zubby .J 

2006). 

 

Roadmap  

Sonneborn (2004)  “Renewable 
Energy and 
Market-Based 
Approaches to 
Greenhouse Gas 
Reduction - 
Opportunity or 
Obstacle?” 
Energy Policy  

Peer-reviewed 
journal  

PV, solar 
thermal, wind, 
hydroelectric, 
wave, tidal, 
biomass-
derived liquid 
fuels, biomass-
fired electric 
generation  

Energy policy 
analysis  

Australia  

Sozer&Elnimeiri 
(2003)  

“Identification of 
Barriers to PV 
Application into 
the Building 
Design,” 
Proceedings of 
the 2003 
International Solar 
Energy 
Conference  

ASME 
proceedings  

Building-
integrated PV  

Architectural 
design analysis  

Unspecified  

Tombari (2005)  Become One In A 
Million: 
Partnership 
Updates, Million 
Solar Roofs and 
Interstate 
Renewable 
Energy Council 
Annual Meeting  

DOE report  PV, solar water 
heating, 
transpired solar 
collectors, solar 
space heating 
and cooling, 
pool heating  

Reports from 
Million Solar 
Roofs 
partnerships  

United States  

van Rooijen& van 
Wees (2006)  

“Green Electricity 
Policies in the 
Netherlands: An 
Analysis of Policy 
Decisions,” 
Energy Policy  

Peer-reviewed 
journal  

Wind, PV, solar 
thermal, 
geothermal, 
thermal energy 
storage in 
aquifers, 
ambient heat, 
hydroelectricity, 
biomass, wave, 
tidal  

Energy policy 
analysis  

The Netherlands  

Willey et al. (2001)  TEAM-UP Final 
Reports  

SEPA Report  PV (utility 
focus)  

Interviews with 
TEAM-UP 
participants, 
review of final 
venture reports 
from TEAM-UP, 
SEPA 
presentations 
and publications  

United States  



 

 

Appendix B 

Questionnaire 

A) Managerial-organizational factors 

1. In your point of view, how much the lack of government’s cooperation (such as 

policies) with your hotel was barrier to solar system use in your hotel? 

2.  In your point of view, how much the lack of government’s financial cooperation 

with your hotel was barrier to solar system use in your hotel? 

B) Economic factors 

1. In your point of view, how much the high cost of running was a barrier to solar 

energy use in your hotel? 

2.  In your point of view, how much the high cost of maintenance was a barrier to 

solar energy use in your hotel? 

3. In your point of view, how much the cheap price of fossil fuels was a barrier solar 

energy use in your hotel? 

4. In your point of view, how much the long duration of investment pay back was a 

barrier to solar energy use in your hotel? 

C) Cultural factors 

1. In your point of view, how much the government’s lack of awareness about solar 

energy was a barrier to solar energy use in your hotel? 

2.  In your point of view, how much your lack of awareness (hotel’s manager) about 

solar energy was a barrier to solar energy use in your hotel? 

3. In your point of view, how much the employee’s lack of awareness about solar 

energy was a barrier to solar energy use in your hotel? 

4. In your point of view, how much the customer’s lack of awareness about solar 

energy was a barrier to solar energy use in your hotel? 

5. In your point view, how much the resistance of government to change was a 

barrier to solar energy use in your hotel? 

D) Technological factors 

1. In your point of view, how much the solar technology complexity was a barrier to 

solar energy use in your hotel?  



 

 

2. In your point of view, how much the difficulty of replacing the current energy 

technologies to solar technology was barrier to solar energy use in your hotel? 

3. In your point of view, how much the inapplicable using solar system in night was 

a barrier to solar energy in your hotel? 

4. In your point of view, how much the solar system’s need to large area was a 

barrier to solar energy use in you hotel? 

5. In your point of view, how much the solar system’s need to constant maintenance 

was a barrier to solar energy use in your hotel? 

6. In your point of view, how much the low assurance to solar system technology 

was a barrier to solar energy use in your hotel? 

7. In your point of view, how much lack of solar system technology production was 

a barrier to solar energy use in your hotel? 

E) Geographical factor 

1. In your point of view, how much the Tehran’s pollution (effects on decreasing 

sun’s light and heat) was a barrier to solar energy use in your hotel? 

 

 

 

 

 

 

 

 

 

 

 

 


