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ABSTRACT 

Solar energy is the most promising of the renewable energy sources in view of its apparent 
limitless potential. The purpose of this research was to determine the factors affecting the 
use of solar energy technology in agriculture from the perspective of Iranian agricultural 
experts. A descriptive and quantitative survey approach was used in this study. The study 
population consists of agricultural experts in Tehran province (N=365) and a sample of 
179 experts was selected by using the stratified sampling method. On the basis of review of 
the literature, a questionnaire was developed to collect the necessary data. Content and 
face validity of questionnaire were established by investigating the attitudes of some 
agricultural experts. The reliability was estimated by calculating Cronbach's Alpha and was 
estimated at 0.78 to 0.93. According to the results, the most important applications of solar 
energy technology in rural areas and agricultural sector are drying agricultural products 
and heating rural houses and greenhouses. The results of the regression analysis showed 
that the variables of economic factor and research factor can totally explain 67.2 percent of 
changes of the dependent variable.  
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INTRODUCTION 

 

The interest on renewable energies is growing day by day, as fossil fuels become more expensive and 

difficult to find than before. Furthermore, the latest environmental disasters caused by the oil drilling and 

transportation, have further focused the attention of the entire world on the risks connected to fossil fuels 

(Bergamasco & Asinari, 2011).  

Moreover, oil crisis in the 70s, technological progress and the environmental effects of conventional fossil 

fuels, caused the governments and scientists to look for new sources of energy (Franchi, 2005). Statistical data 

show that in 1997 world energy consumption was about 8610 MTOE, in 2010 this amount had a 10% increase 

and world energy outlook predicts that world energy demand would have an increasing amount of 57% in 2020 

(Wilkins, 2002).  

Renewable energy is considered to be the basis for sustainable energy supply systems. Population growth, 

key incidents and movements in the development of sustainable energy technology, different available forms of 

renewable energies and today's economic crisis have led to introduction of renewable energy as a clean option 

that can have major rule in our common future (Taleghani et al., 2010). 

Renewable energy-such as solar, wind, and biofuels can play a key role in creating a clean, reliable energy 

future. The benefits are many and varied, including a cleaner environment. Electricity is often produced by 

burning fossil fuels such as oil, coal, and natural gas. The combustion of these fuels releases a variety of 

pollutants into the atmosphere, such as carbon dioxide (CO2), sulfur dioxide (SO2), and nitrogen oxide (NO2), 

which create acid rain and smog. Carbon dioxide from burning fossil fuels is a significant component of 
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greenhouse gas emissions. These emissions could significantly alter the world’s environment and contribute to 

global warming (Svejkovsky, 2006).  

The major advantages of the renewable energy technologies at the moment include the simplicity of the 

technologies, ease of maintenance as well as their enhanced environmental friendliness over fossil fuel system 

(Sambo, 2005). 

Solar energy as a renewable energy source is considered as an important alternative options for farmers. In 

many developing countries, solar energy has the potential to improve the living conditions of rural households 

and contribute to the country's future energy security (F. Hosseini, 2011). Solar energy is diffused in many parts 

of the world with the ambition to improve the situation in rural areas (Gustavsson, 2007). 

Iran has a vast supply of renewable energy resources, but, due to high reliance on the fossil sources of 

energy, less attention was paid to utilization of renewable energy till now. Fortunately today the importance of 

renewable energy alternatives are understood, therefore many projects are implemented by scientists supported 

by the private or public sector, to make renewable energy useful for households and industries (Sahebi et al., 

2013).  

Over the past ten years some research on solar energy have resulted in development and the establishment 

of a few small- and medium-scale electricity generation plants, powered via solar and geothermal energy. There 

has also been the development of solar water heaters and solar rural baths (Sabetghadam, 2006).  

On the other hand, agricultural sector usually uses conventional methods and equipment in production 

chain, which ends in high energy consumption rates. Also it should be mentioned that villagers are (the) low-

income section of Iran’s population, so increasing or decreasing of energy costs, may make a big deal in their 

family economy (Almasi et al., 2002; Anonymous, 2009).  

In Iran, agriculture is an important part of the economy and culture, and it can play an important role in 

distributed generation of energy. Solar energy can supply and/or supplement many farm energy requirements. 

Agriculture hosted some of the first terrestrial photovoltaic applications of solar energy, as it found uses for 

solar in remote locations around ranches and farms. Early on, solar electric made economic sense for a number 

of low power agricultural needs when running utility lines to a specific location was either not possible or too 

expensive. 

Chikaire et al. (2010) believe that solar energy can supply and or supplement many farm energy 

requirements. The following are the main applications of solar energy technologies in agriculture:  

 Crop and grain drying 

 Space and water heating 

 Greenhouse heating 

 Remote electricity supply (Photovoltaic) 

 Water pumping  

The results of a research by F. Hosseini (2011) about role of solar energy in reducing pasture degradation in 

Iran showed that 31% of the variance in perception of respondents about the role of solar energy in protecting 

pastures could be explained by variables of their knowledge about importance of pastures, interests about solar 

energy and satisfaction about solar energy. 

Another study in Iran indicated that beside the environmental impacts and the restrictions of using common 

energy sources, some social, political or economic aspects, would influence the utilization of renewable energies 

(Anonymous, 2009).  

Since Iran has done many projects to use clean sources of energy, such as solar electrification of off-grid 

villages, development projects of wind farms, construction of new dams and hydro-power plants and so many 

other projects. But this is not enough and to expand the use of solar energy in agriculture and rural, more studies 

need to be done. According to the reasons noted above, this research aimed to determine the factors affecting the 

use of solar energy technology in agriculture from the perspective of Iranian agricultural experts. 

 

MATERIALS AND METHODS 

 

Research methodology applied in this study was descriptive and quantitative method. The study population 

consists of agricultural experts in Tehran province (N=365). In order to determine size of sample, 30 experts 

were selected accidentally and variance was calculated through distribution of questionnaire between them as 

data collection tool. Based on the variance, size of sample was estimated 179 experts through Cochran formula. 

The sampling method was stratified sampling.  

On the basis of review of the literature, a questionnaire was developed to collect the necessary data. The 

questionnaire covered three sections: 1) Demographic characteristics such as age, sex, education level, field of 

study, job experience and …; 2) Using solar energy technology in rural areas and agricultural sector 6 question 

on a five-point Likert scale; 3) Economic, social-cultural, training, research, organizational and policy 

factorswhich were measured by 36 question.  These questions were measured on a five-point Likert scale which 

ranged from 1(very low) to 5(very high). 
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Content and face validity of instrument were established by investigating the attitudes of some agricultural 

experts. Questionnaire reliability was estimated by calculating Cronbach's Alpha. Reliability for the overall 

instrument was estimated at 0.78 to 0.93. The data collected were analyzed using the Statistical Package for the 

Social Sciences (SPSS/18). In descriptive level, through statistical measures such as frequency, percentage, 

average, variance and standard deviation and in inferential level, Pierson and Spearman correlation coefficient 

and regression analysis have been used.  

 

Results: 

Based on the findings of this research, 55.4% of studied experts were male and the average age of them was 

38.5 years and about 65% of them were between 36-46 years old. The findings also show that nearly 56% of the 

respondents had a bachelor's degree and 27.7% had earned a master degree. The results show that the average of 

experts’ experience was 14.2 years. Also 69.5% of the surveyed experts didn’t participate in any training 

courses related to renewable energies.  

According to the data that was collected using questionnaire, agricultural experts’ opinions were obtained 

on various applications of solar energy technology. According to these results, more than half of the studied 

experts have expressed all various applications of solar energy technology in agricultural sector more than 

moderate (table 2).  
 

Table 2: Perception of respondents about different applications of solar energy technology 

Various applications of 

solar energy technology 

very low low moderate high very high 

n % n % n % n % n % 

Drying agricultural products 24 13.4 32 17.9 76 42.5 33 18.4 14 7.8 

Heating and cooling rural houses, stables, 
greenhouses 

18 10.1 68 38.0 49 27.4 29 16.2 15 8.4 

Pumping water for irrigation, drinking 4 2.2 7 3.9 40 22.3 80 44.7 48 26.8 

Purification and desalination of water 8 4.5 24 13.4 109 60.9 28 15.6 10 5.6 

Electrification of remote villages 9 5.0 46 25.7 68 38.0 44 24.6 12 6.7 

Cooking 6 3.4 14 7.8 48 26.8 12 45.8 29 16.2 

Scale: 1= very low, 2= low, 3= moderate, 4= high, 5= very high 

 

The results of this study indicate that the most important applications of solar energy technology in rural 

areas and agricultural sector include: drying agricultural products, heating and cooling rural houses and 

greenhouses, and pumping water for irrigation and drinking. While applications such as cooking and 

electrification are less important applications (table 3). 

 
Table 3: Ranking of various applications of solar energy technology in rural areas and agricultural sector 

Various applications of solar energy technology Mean SD CV Rank 

Drying agricultural products 3.89 0.91 23.39% 1 

Heating and cooling rural houses, stables, greenhouses 3.63 0.95 26.17% 2 

Pumping water for irrigation, drinking 3.04 0.83 27.30% 3 

Purification and desalination of water 3.02 0.98 32.45% 4 

Electrification of remote villages 2.89 1.09 37.71% 5 

Cooking 2.74 1.10 40.14% 6 

 

In this research to consider the relationship between independent and dependent variables Spearman 

coefficient was used. The data of table 4 shows that the variables of economic factor, social-cultural factor, 

training factor, research factor, organizational factor, policy factor and innovation features have positive and 

significant relation with using solar energy technology in agricultural sector.  

 
Table 4: Relationship between using solar energy technology and independent variables 

Variables Correlation Coefficient r Sig. 

Economic factor Spearman 0.784** 0.000 

Social-cultural factor Spearman 0.354** 0.000 

Training factor Spearman 0.207** 0.000 

Research factor Spearman 0.602** 0.000 

Organizational factor Spearman 0.278** 0.001 

Policy factor Spearman 0.372** 0.000 

Innovation features Spearman 0.247** 0.001 

** Significant in 0.01 level; * Significant in 0.05 level 

 

According to the results of regression analysis, in first step “economic factor” was entered in the equation 

that the multiple regression coefficient (R) was 0.784 and determining coefficient was 0.614. It means that 61.4 

percent of changes of using solar energy technology in agriculture are explained by this variable. In the next 

step, the variable “research factor” was entered in the equation. This variable increased the multiple regression 
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coefficient of (R) to 0.820 and determining coefficient to 0.672. Actually, this variable can explain 5.8 percent 

of changes of dependent variable (table 5). 

 
Table 5: Determining coefficients of effective variables in using solar energy technology 

step R R2 R2Ad 

1 0.784 0.614 0.607 

2 0.820 0.672 0.660 

 

Table 6: Effect rate of variables in using solar energy technology 

variables B Beta t Sig. 

Constant coefficient -2.473 — -1.126 0.265 

Economic factor (X1) 0.672 0.644 7.076 0.000 

Research factor (X2) 0.185 0.278 3.057 0.003 

 

The results of the regression analysis shows that after entrance of all independent variables which had 

significant correlation with dependent variable, only the variables of economic factor and research factor 

remained. These three variables can totally explain 67.2 percent of changes of the dependent variable. Of 

course, other changes are related to other elements which have not been studied in this research. So, According 

to the results of table 6, the linear equation of regression would be as follow:  

Equation based on the B:  Y=-2.473+0.672X1+0.185X2 

Equation based on the Beta:  Y=0.644X1+0.278X2 

 

Conclusion: 

Solar energy can be used in agriculture in a number of ways, saving money, increasing self-reliance, and 

reducing pollution. Solar energy can cut a farm’s electricity and heating bills. Solar heat collectors can be used 

to dry crops and warm homes, livestock buildings, and greenhouses. Solar water heaters can provide hot water 

for diary operations, pen cleaning, and homes. Photovoltaics (solar electric panels) can power farm operations 

and remote water pumps, light, and electric fences. Building and barns can be renovated to capture natural day 

light, instead of using electric light, solar power is often less expensive than extensive power lines, making the 

farm more economical and efficient (Chikaire et al., 2010). This paper aimed to determine the factors affecting 

the use of solar energy technology in agricultural sector in Iran.  

The main consequences of this study were positive and significant correlation of economic factor, social-

cultural factor, training factor, research factor, organizational factor, policy factor and innovation features with 

using solar energy technology in agricultural sector. Also, the results of multiple regression showed that 

economic factor has more important effect in dependent variable of using solar energy technology in agriculture. 

These results demonstrated that using solar energy technology in agriculture will depend on the appropriate 

economic situations and necessary conditions for progress of the investigation.  
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