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ABSTRACT 

 

In the modern world, energy is an essential factor in any society. The increasing use of energy, environmental 

pollution, extensive climate change on earth, and the considerable costs of fossil fuels have created a 

considerable trend towards renewable sources. The ever- increasing use of different kinds of energy in Industry 

and agriculture will cause the demand for energy supplies to continue to grow. Whereas, the methods of energy 

production is one of the determining factors for polluting the environment, causing negative consequences. Such 

as; on increase in green-house gases, the rise in temperature levels, further damage of the ozone layer, and 

many other of environmental effects in different areas. In this essay, while we explain the concepts of 

technological transition, the convention of climate change and a clean development mechanism, the 

technologies of electricity production have been distinguished. And based on it a questionnaire  has been 

prepared and at the end, the results have been analyzed using the Topsis technique and the technologies of 

electricity production determined and ranked in order of priority. It consists of water and wave energy, wind 

energy, bio-fuel energy from seaweed. Hydroelectric, geothermal energy, solar energy, Hydrogen energy, fuel 

cell nuclear energy, Biomass energy, alive Hydrocarbon energy, lifeless Hydrocarbon energy.                

 

Keywords: CDM, UNFCCC, Topsis technique, choosing of technology 

 

 

 

1. INTRODUCTION 

Human life has always depended on energy and the methods of its utilization. Distinguishing energy sources and 

their benefits are important devices for economic growth and self- sufficiency in each country. The known 

primary sources of  energy available to humans now, consist of natural sources like fossil fuels ( coal, oil, 

natural gas), wood, the waste matter of humans, animals and Plants, food material ( energy consumption for 

humans and animals), flowing water on the surface of the earth like rivers and water falls, the sun, wind, sea 

waves, ebb and flow, geothermal, the temperature of the sea levels and Nuclear reactions. With regards to 

various human needs concerning energy and the inability of directly using many of these  primary sources, 

humans are required to change these energies based on their necessities. i.e, they change them into a desirable 

form of energy, e.g. electric energy. The process of changing energy definitely includes an amount of energy 

loss.[1] 

 

Humans have an inseparable relation with the process of technological development. Making use of tools, the 

invention of the wheel, building baked clay, the using of bronze and discovering iron have shown the progress 

of technology in the past. But what has given technology a new dimension is it's speed, depth and uninterrupted 
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process which has led to the industrial and economic growth of many countries. Technological development is 

more organized and inter-connected in the modern world. And unlike the past, it is expanding and developing 

faster than ever before. [2] The transition of technology is a complicated process and without the necessary 

study and analysis not only will it not be usefull but in addition to the possible loss of time and money, it may 

weaken the national technology as well.[3]  

 

The question is, can the development of energy production meet the vast demand for electric energy by making 

use of renewable sources while, the world is concerned about its dependency on fussil fuels, global warning and 

the problem of accessing suitable sources [4] 

 

The choice of technology is the first and most difficult step for accessing it. In order to choose technology 

correctly, the right technological facilities, needs and limits at the national, industrial and production unit levels 

should be properly recognized. This recognition needs the capability of analyzing the available technology at 

hand, determining it's levels and predicting the changes to come in the future. The search for the appropriate 

technology should start only after specifying the necessities [5] 

 

Energy management consists of a whole set of inter-connected activities between the electricity industry and its 

consumers for decreasing the peak point usage of the gride and it's load and to reduce the consumer energy 

consumption while surfacing the curve of peak point usage of the gride in general. So that the consumers needs 

are provided more efficiently and less expensively. [6] 

 

In fact in today's world, with the indicators of environmental conditions reaching critical levels, what kind of 

technology is chosen, is of major importance. 

 

Sometimes, the criteria for choosing technology are just economic, financial and cultural. But in addition to 

these criteria, environmental factors are also of significance in this research. Three criteria have been 

distinguished namely technological indicators, expenditure indicators and environmental pollutant indicators 

which are environmental considerations based on the criterion of The Convention on Climate Change. With the 

presentation of these criteria (indicators) in the electricity industry which are adaptable and can be applied for 

evaluating other industries we can make it possible for decision-makers to evaluate their choices with adequate 

knowledge by having the proper indicators for technologies identified in this way. At least, they can choose a 

technology which is more suitable for the environment. Choosing the appropriate technology will decrease 

environmental pollution and make a great stride towards development and access of permanent development. 

 

2- REVIEWING THE SOURCES AND BACKGROUND RESEARCH 

1-2- The transferring of technology is a complicated process:  
Without the necessary research and analysis not only is it not useful but in addition to a waste in time and 

capital, it can weaken the national technology. Before we define the process of technology transfer, it is 

necessary to provide machinery and build the necessary facilities and establishments. Although it requires most 

of the necessary investment, but because of it's concrete nature during the transfer process  it can be done easier 

whereas, the software components of technology which consists of a professional workforce, a technical method 

of production and finally a technological organization are abstract meanings which unfortunately we can never 

be completely sure that they have been fully achieved. Unfortunately experience has shown that in the demand 

for technology, due to a lack of attention to hidden details in the transfer process of software properties, the 

technology is not transferred to the receptor correctly and not only does the receptor encounter problems in the 

developing of such high technology, but also faces difficulties in using the purchased technology. [3] 

 

The transfer of technology means that science and technology is given and passed on from one group to another. 

Historically, the transfer has always been defined as hardware transfer. Today this transfer consists of the 

transfer of information like a software program in a computer or a new idea that might totally distance itself 

from aspects of hardware. [7] 

 

Technology means the use of knowledge, perception, skills, and having efficiency for initiating, employing, 

maintenance, improvement and the developing of productive facilities [2] 

 

The transfer of technology should continuously show the process of added value which includes a set of inter-

connected activities in relation to lab innovations determined by market consumption. [8] 

 

Technology transfer consists of an extensive group of processes which covers the experience and equipment for 

decreasing and adapting to climate changes among beneficiaries like, governments, the private sector, financial 
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institutions, and educational and research institutions. Clean/ green energies are being increasingly considered 

because of the minimal ecologic effect they have on conventional energy sources. Clean/ green energy is being 

considered within many technical, organizational and personal structures. [9] The transfer of energy in 

UNFCCC has a common purpose of showing the advanced groups performing their tasks that they are under the 

observation of UNFCCC programs to support the transfer of energy. The structural decision for performing the 

transfer of technology according to UNFCCC is listed below: 

1- Evaluating the necessities of technolgy transfer  

2- Technological information 

3-  A capable atmosphere 

4- Structural capacity 

5- Financial and institutional mechanisms and methodology for the transfer [10] 

 

2-2- Clean development mechanism: 

CDM is a mechanism of participation under the Kyoto protocol. It has the potential for helping developing 

countries to achieve permanent development through encouraging investment among the environmental friendly 

by governments and institutions of developed countries. CDM which is presented in the 12th article of Kyoto 

protocol would allow governments and institutions to perform projects to decrease emissions in developing 

countries, and they can obtain a credit as a certification for the deduction of emissions. And it can be included as 

a national commitment for emission deduction. [11] 

 

In fact, the purpose of CDM in developing countries is for them to achieve permanent development,  by helping 

to reach the final aim of the convention and giving economic aid, and also helping developed countries reach the 

deduction levels of emission in the Kyoto protocol. Based on this mechanism developing countries profit from 

the activities of a project which leads to an issuance of certification for emission deduction. For a one ton 

decrease of CO2 , a certification of an emission decrease is given to the project owner [12] 

 

CDM makes it possible for developed countries to gain credits for a decrease of green house gases and provide 

some facilities for developing countries. 

 

The most important advantages of CDM are: 

1 – Economic varieties  

2 – Environmental and social aspects 

3 – Improving of energy revenue 

4 – Introducing progressive ways for producing energy which is adaptable with the environment  

5 – Job creation 

6 – Protecting the environment and decreasing poverty 

 

The developed countries perform the projects because of their commitments for decreasing the emissions and 

helping the permanent development in developing countries and they will adopt a CER certification in return for 

this decrease. [14] 

 

3-2- convention on climate changes: 

The first conference about the world climate was held in 1979. In 1999, in the Toranto conference , it was asked 

from the countries of the world to decrease CO2 emissions about a million tons ( equal to y20) until 2005 and 

set up a convention on protecting the atmosphere. In this year an international council for climate changes was 

formed in parallel with the earth meeting in Rio de Janeiro and the convention on climate change was also put 

forward [15]. 

 

The convention on climate change has 26 articles and 2 appendixes. In the convention text, after describing the 

generalities and giving definitions, the aims, commitments, principals, main directions of education and 

research, and the methods for the exchanging of views among countries were considered. 

 

It requires the countries to decrease green- house gases. The main aim of the convention on climate change is 

the stabilization of green- house gases density in the atmosphere and to prevent their dangerous effects on the 

climate so, it can provide an adaptation to the environment with regard to climate changes and protecting food 

production and permanent development in economy [16]. 

 

The main aims of the convention are the stabilization of the density of green – house gases in the atmosphere to 

prevent the dangerous effects of human activities on the climate system. The presentation of periodic reports 

about national climate changes to the secretariat of the convention, the preparation of a list of green- house gas 
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emissions and absorption by small wells, periodically arranging and accomplishing programs for decreasing 

emissions, cooperation and development of methods for technology transfer for decreasing emission in different 

parts of energy, transportation, industry, agriculture, forests, liquid and solid waste, local and international 

cooperation, for providing adaptable methods for the climate change phenomenon, considerating climate change 

in policies and plans of development[17] 

 

4-2- The technologies of electricity production:  

Three general groups electricity technologies have been presented:  

1) The technologies based on fossil fuels  

2) The technologies based on new energies  

3) The technologies which depend on the storing of energy [18].  

 

Energy is produced by two renewable and non- renewable sources  

 

1-4-2- renewable energies : solar energy , photovoltaic technology, wind water, geothermal biomass , hydrogen 

, fuel cell , nuclear energy , sea weed bio fuel [6] 

 

1-1-4-2- solar energy or fuotovoltaeek  technology: 

The sun is the energy source and beginner of life. It is a source for all other energies. According to scientific 

estimates, the birth of the sun goes back to 6000 million years ago. And 4.2 million tons of the sun's density is 

changing into energy per each second. Thus, based on the sun's weight , it is 333 thousand time bigger than 

earth. This bright star can be a big source of energy for 5 billion years [19] 

 

2-1-4-2- wind energy:  wind turbines are the energy transferers which change  wind energy into a mechanical 

one [1] 

 

3-1-4-2- water energy: water – electricity energy is obtained by pouring water into a turbine. By pouring water 

into the turbine and turning it along with it's alternator energy is produced. And the produced electricity depends 

on the amount of water and the height of it falling into the turbine [20] 

 

4-1-4-2-Geothermal energy: heat energy in the earth's solid crust is called geothermal energy. 

 

5-1-4-2- biomass energy : it is obtained by a set of chemical – physical and environmental processes on different 

parts of biomass ( industrial and city sewage , animal waste , garbage , …. ) like disintegration and fermentation 

and etc. From this process a gas is adopted in a container, which is called biogas. 

 

6-1-4-2- hydrogen energy and fuel cell;  Hydrogen is the lightest element and gas in nature. It is an energy 

which carries clean energy which will be substituted instead of fossil fuels in the coming century. And it is also 

acceptable for energy authorities. There are different methods for producing hydrogen. The most common one is 

the electrolysis of water and thermolysis of organic substances [23] 

 

7-1-4-2- nuclear energy:  A nuclear plant is an electric plant which uses the energy produced from the breaking 

up of the nucleus of uranium and plutonium. Because the breaking of nuclear fuels basically produces heat, 

nuclear reactors use this heat for producing the steam that is used for moving the turbines and generators.  

Finally it is used for producing electricity [24] 

 

8-1-4-2- bio- fuel energy  of  seaweed: The required sea weed is cultured in a pool with a ten meter length and a 

three meter width and a depth of 50 cm. It absorbs CO2 garbage after five days. The produced liquid is changed 

into bio- fuel [25] 

 

The first obvious characteristic for these kinds of energy is the fact that they are endless. On the other hand they 

are recreated naturally and the sources are not limited, unlike oil, gas, and coal which are limited and if we use 

them as complementary energy beside fossil fuels we will have saved much of the common fuels and have made 

them much more economically viable, and there will be no more concerns about the limitation of sources. So, 

we will have more sources of fossil  fuels for our future generations [26] 

 

The second characteristic of renewable energies is its flexibility. These sources can be controlled locally and 

independently in important areas and there is no need for having an entire grid or complicated energy transfer 

system. The people from different areas can choose a technology with better efficiency according to their job or 

local conditions.In principle, each area can be different and it is one of the advantages for renewable energies.  
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The third characteristic of renewable energy in comparison with the other kinds of energy is being devoid of all 

natural and environmental pollutants thus, with regards to the environment the using of renewable energies will 

minimize the emission of CO2 and green- house gases and the possibility of terrible events such as acid rain.  

The fourth characteristics of using renewable energies is technological development of new energies and 

creating jobs because using renewable energy sources should also be considered with a view of having job 

creation and economic development in mind. [26] 

 

2-4-2- non – renewable energies: non – renewable energies are two groups, the live hydro carbonic  sources like 

kind of plants trees bushes and non – hydro carbonic sources like coal , oil and gas. [27] 

 

3-5-4- environmental indicators:  basically member countries invest in projects which have less gas emissions 

than other similar projects.As a result using this mechanism causes the deduction of local and eventually global 

effects [29]. 

 

3- THE METHOD OF RESEARCH 

In this part, a brief explanation has been presented about the stages of the execution  

 

Fig-1: The execution of the project 

 

After recognizing the technologies of electricity production, the most important technologies have been 

determined and a questionnaire was designed to put them in the order of priority 

 

4- STATISTICAL COMMUNITY 

According to the few experts working on new energies in iran, basically working on them does not have much 

practical precedence. The professional community able to present proper information in this field are very 

limited in numbers. This society consists of the executives of electricity industries, university professors and 

new energy researchers who are experts in electricity industry and new energies. Because of the limitation on 
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the availability and the very limited number of experts we will use the decisions of groups instead of using 

statistical analysis research methods.  

 

5 – SUBSTANCES AND TECHNIQUES 

Topsis techniques is one of the comprehensive techniques for decision making. In this method, the alternatives 

will be ranked based on the similarity they have to the ideal solution. Thus, if the alternative is more similar to 

the ideal solution, it will have a higher rank [30]. In addition to considering the distance of the alternative to the 

positive ideal point, its distance to the negative ideal point will also be considered. It means that the best choice 

should have the least distance to the positive ideal solution and also have the furthest distance to negative ideal 

solution [31]. First, for normalizing the number of the questionnaire , the geometric average formula is used:  

 

(1)  
* * ....*n

nG X X X 1 2

 

 

Then for standardizing and changing it to the percentage , the below formula is used 

 

(2)                 
 *g G 1 100

 

 

For equaling of the scale of the indicators, we use 

 

        
   

√∑    
  

   

         (3) 

 

The indicators are shown in the figure number 1.1. 

 

Fig-1.1: The weight of indicators based on the entropy technique  

 

6 – THE TOPSIS MODEL FOR DECIDING 

This model is presented by Howang and Yunin 1981. It is used for the ranking of the choices (alternatives) and 

solution. It is a famous model for deciding because of having many indicators [32] 
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In this technique , an m ( the alternative ) is evaluated by an n ( the indicator) it is based on the meaning  that the 

alternatives should have the least distance from the positive ideal solution ( the best condition ) and the most 

distance from the negative ideal solution ( the worst condition ) [33]. 

 

Solving this problem needs six steps: 

The first step: 

The matrix of decision should be quantative and non – scaled. In this stage if they are qualitive indicators, they 

will be changed to the quantative numbers by the techniques of quantative change like two – electrode scale.  

 

Then it is turned into the matrix by the  

 

      

ij

ij m

ij

i

a
n

a



 21

                                                Relation (1-2) 

 

ijn
=  is the quantity which is not scaled by the alternative (i) from the view point of indicator(j)  

 

Fig-2: The matrix of the first decision 
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 Fig-3: The matrix of the normal decision 

 
 
The second step:  

concluding the balanced and non – scaled matrix in this stage, we multiply the weight of each indicator by the 

non – scaled matrix. The weights of each indicators ( the importance of each criteria ) is applied by each 

decision maker's idea or it is obtained by AHP and the Antropi technique. 

 

Fig-4: The matrix of the balanced and normal decision  
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The third step: determining the positive and ideal solution and negative ideal solution are defined below: 

The positive and ideal alternative jV 

= the vector of the best quantities in each indicator of matrix of v 

decision  

The negative and ideal alternative  
jV 

= the vector of the worst quantities in each indicator of matrix of v 

decision  

 

About the unfavorable criteria , the above definitions are in reverse order. 

 

Fig-5: Positive and Negative ideal  

 

 The fourth step: concluding the quantity of the space for each alternative of the positive and negative ideal 

Distance for each alternative of the positive ideal 
 id 

 and the distance for each alternative of the negative 

ideal 
 id 

 are calculated based on the following formulas : 

  , , ,...,
n

i ij j

j

d V V i m    
2

1 123

                                           Relation (2-2) 

  , , ,...,
n

i ij j

j

d V V i m    
2

1 123

                                             Relation (3-2) 

 

Fig-6: The distance from the positive ideal and negative ideal 

 

The fifth step: determining the relative proximity of one alternative to the ideal solution  

* , , ,...,
i i

d
cli i m

d d




 


123

                                              Relation (4-2) 
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Thus, each alternative 
 iV

 is closer to the ideal solution the quantity of id
 will be closer to the number one . 

 

Fig-7: Ranking based on the indicator of proximity 

 

The sixth step: ranking of the alternative: if each alternative that its relative proximity of cli is more than the 

ideal solution ( more proximate to the number 1 ) it will be more preferable 

 

Fig-8: the Final Ranking 
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7- CONCLUSION 

Achieving economic growth has both opportunities and dangers in the world. Environmental studies are new 

subjects in developing countries and we do not have much experience about them. Since these countries use the 

technologies of the developed countries attention should be paid to environmental indicators. First, in this 

research, technology transfer and clean energy have been introduced. 

 

Then , the technology of electricity production and effective indicators on clean energy were considered, and 

from them, the most important criteria were chosen. Afterwards, for analysis and prioritizing, a questionnaire 

was designed based on recognized criteria. Then, the results of the questionnaire have been analyzed by the 

Topsis technique and the technology of electricity  production is distinguished in the order of priority.  

 

Thus, water and wave energy has the highest priority, wind energy , befoul from sea weed , water – electricity 

energy, geothermal , solar ,hydrogen and fuel cell , nuclear biomass , live hydro carbonic , dead hydro carbonic 

energies are in the order of priority. According to the importance related to the weight of the indicators which is 

determined by experts , the wind technology has the highest priority because of less expense related to the 

expense indicator, less emission , and from the point of view that it has more agreement with the technological 

indicators. Although the technology of geothermal energy is in the fifth priority because all parts of earth do not 

have a good potential for employing this kind of energy. The solar energy has the next priority because we do 

not have full access to this energy in all seasons. The nuclear energy is our eighth priority , because of nuclear 

waste which is very dangerous for the environment. But one of the reasons for biomass being in the next order 

of priority is because it is a new and novel energy and the other reasons can be its dangerous effects on soil, 

because the agricultural and animal waste is used for compensation of organic substances and it revives 

organisms and micro – organisms. By using of biomass for producing electricity, it can cause both dangerous 

effects on soil and produce environmental pollutants. The dead hydro carbonic energies which have the popular 

name of "fossil fuel" have the lowest priority, because they are not renewable , and they have a high expense in 

relation to the expense indicators and produce a lot of environmental pollutants. 
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