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Abstract

Introduction: The agricultural sector is highly dependent on
energy consumption to meet the growing need for food. One of the
challenges of sustainable agriculture is that the majority of
farmers still use fossil fuels. Iran ranks ninth in the world in terms
of carbon dioxide emissions, and the emission of this gas has
caused a damage of 26.267 billion dollars to the country. The per
capita final energy consumption in Iran's agricultural sector is 3.3
times the global average. Therefore, the use of renewable energy
in the country is very important.

Materials and Methods: This study prioritizes renewable energy
in the agricultural sector of northern Iran (Golestan, Mazandaran
and Gilan) using entropy weighting technique and TOPSIS
method. The information required for this study was collected
using a Delphi questionnaire from 39 experts and five types of
renewable energy and five criteria were examined.

Findings: The results showed that the priorities of renewable
energy sources are solar energy, wind energy, biomass energy,
hydropower and geothermal energy, respectively, and
environmental, political, social, technical and economic criteria
are in the first to fifth place, respectively.

Conclusion: Providing the necessary facilities by the government
and promoting the use of renewable energy by experts can
provide the necessary infrastructure for the use of renewable
energy in the agricultural sector.
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Extended Abstract
Introduction

The increasing population growth and
consequently the increasing trend of energy
consumption and the main focus of human
beings on fossil fuels to supply energy and
limited resources on the other hand, has led
to the emergence of a new problem called
the energy crisis. This crisis has raised
concerns about the path of economic
development; increasing greenhouse gas
emissions along with the development and
evolution of human societies, making severe
climate change a major challenge and a
major obstacle to achieving sustainable
growth and development across the world.
Consequently, sustainable development,
which emphasizes the simultaneous growth
of economic growth and the reduction of
climate change and environmental pollution,
has received more and more attention in
recent years. Since the agricultural sector
consumes energy as a production input, it is
therefore important to provide timely,
reliable and inexpensive energy, given the
limited natural resources and the adverse
effects of using different energy sources on
Human health and the environment are
critical to examining energy consumption
patterns and reducing greenhouse gas
emissions in order to be used efficiently in
agriculture. The agricultural sector is heavily
dependent on energy consumption to meet
the growing need for food for the world's
growing population and to provide adequate
and suitable nutrition. In this regard, one of
the challenges of sustainable agriculture is
that the majority of farmers still use fossil
energy. However, while the increase in
production and lower production costs, the
per capita final energy consumption in Iran's
agricultural sector is 3.3 times the global
average. Comparison of Iran's per capita
energy consumption with the global scale
shows that natural gas consumption per
capita is 6.2 and crude oil and petroleum
products 1.6 times the average global per
capita consumption; This is because of the
low efficiency in production, high energy
consumption as well as the use of energy-
intensive goods and services. Total per
capita consumption is lower than Iran in
countries such as Turkey, India, China and
Hong Kong, Pakistan, Africa, Venezuela, non-

OECD Asian countries and the Middle East.
For this reason, many countries consider the
use of renewable energy services essential to
achieving sustainable development goals.
Benefits of using these energy sources
include huge endless reserves, easy access
and cleanliness. These resources are
accessible through the natural environment
and are environmentally acceptable and
technically feasible. In fact, renewable
energies are efficient and quickly
enforceable, helping to preserve natural
resources for future generations and reduce
human impact on the environment. The
European Union reports in 2017 show that
Iran ranks ninth in the world in carbon
dioxide production, while Iran ranks just
behind China, the United States, the
European Union, India, Russia, Japan,
Germany and, South Korea, which are very
different and higher than Iran in terms of
economic growth and development. In
addition, according to the latest report by
the International Energy Agency (IEA) in
2018, Iran ranks first in the world in
subsidizing fossil fuels at an average rate of
79 %. According to the report, the per capita
subsidy for fossil fuels in Iran is $ 844 per
person, which amounts to a total of 15.3
percent of GDP in the country. Regarding the
economic and environmental conditions of
the country conditions and international
sanctions, the use of renewable energies can
be a good solution for managing natural and
environmental resources, reducing pollution
and cost pressures on the government.

Materials and Methods
Methods of Multi Criteria Decision
Making (MCDM)

In multi-criteria decision making, some
decision-making alternatives are evaluated
based on a number of indicators and the best
alternative is selected. The main steps in a
multi-criteria decision-making problem can
be described as follows:

1. Determining the evaluation criteria in a
way that reflects the objectives;

2. Identify the alternatives to compare;

3. Evaluation of the Alternatives to Criteria
(Criteria Function Values);

4. Applying a formal multi-criteria analysis
method;
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5. Accept an alternative as optimal
(preferred);

6. If the final alternative is not acceptable,
new information collected and go to the next
step to multi-criteria optimization. The steps
above can be applied to any multi-criteria
problem. In the fourth step of this decision-
making process, the decision maker can
choose one of several types of multi-criteria
decision-making based on the problem
situation and the type of information
available.

Determining weights by Shannon
Entropy

In a decision matrix with m alternative and
n index, to determine the weights of the
indexes by the Shannon entropy method, the
following is calculated for each decision
matrix element specified by:

_ Ty i
Pij = Zﬁlrij ]—1,2,....,n
Vi, j (1)
The Ej entropy is calculated as follows: E; =
—K Y%, PyjInP;; vi  (2)
K s calculated as a constant value as follows:

1

K= In(m) (3)

Which holds Ej between zero and one. In the
following, the value of dj (Degree of
Diversification) is calculated, which states
how much relevant index (j) provides the
decision maker with useful information.

Then the weight value Wj is calculated, in
which the best weight is selected: W; =

U (5)

n .
j=194j

TOPSIS Method
In this method, m alternative is evaluated
by n index. The basis of this technique is that
the chosen alternative should have the least
distance with the ideal positive solution (A +:
best possible case) and the maximum
distance with the negative ideal solution (A-
: worst possible case). Solving this problem
requires six steps:
1. Changing the decision-making matrix
into a dimensionless matrix.
2. Creating the weighted dimensionless
matrix (V): the dimensionless matrix
(W) is multiplied in the diagonal matrix

of weights (W},x,), in other words: VV =
N X Wyn

3. Determining the Ideal Positive Solution
and the Ideal Negative Solution: The
ideal positive solution (Vj+) and the
negative ideal solution (V") are defined
as follows:

Vj+ = [the best-case vector of any indexes of
V matrix]
Vi~ = [The worst-case vector of any indexes
of V matrix]
The best values for the positive indices are
the largest values, and for the negative
indices are the smallest values, the worst
values for the positive indices are the
smallest values, and the negative values are
the largest values.

4. Obtaining Euclidean Distance of Each
Alternative to Positive and Negative
Ideals: Euclidean distance of each
alternative from negative to ideal is
calculated by the following formulas:

dj+ = JZ?:l(Vij - Vj+)2 i=1,2,....m
(6)
d = \/Z}Ll(Vij — V)2 i=1,2,....,m
(7)

5. Calculating the relative closeness to the
ideal solution.

6. Rankingthe alternatives: Any alternative
that CL is larger, the better.

A-Alternative: alternatives considered for

prioritization and selection.

B- Criteria: characteristics or operating

parameters for the alternatives considered

decision. Criteria may be quantitative or

qualitative, and qualitative criteria may be

positive or negative.

C- Decision Matrix: Multi-criteria decisions

are usually formulated by the decision

matrix.

Findings

To achieve the most important and
effective factors in prioritizing renewable
energies, first a review of the studies in this
field was accomplished and the most
important effective criteria and sub-criteria
were identified. The results showed that the

most important factors affecting the
prioritization of renewable energies could
be divided into technical, economic,
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environmental, political and social criteria.
Technical criteria including sub-criteria of
energy production capacity, efficiency,
reliability, security, technical progress;
environmental criteria including sub-
criteria of impact on ecosystems, emission of
pollution, impact on human health, water
and land requirements; Economic criteria,
including the sub-criteria of cost, market,
financial perspectives, the payback period,
competition, economic life, Political criteria
including the sub-criteria of foreign
dependency and political acceptability, and
social criteria including sub-criteria of
general acceptability and social benefits. The
information required for this study was
collected through a questionnaire completed
in two stages using the Delphi method; to
this end, 39 experts were asked. After
completing the first stage questionnaires
and obtaining the results, due to the lack of
consensus among experts, the data
collection entered into the second stage. In
the second stage, sub-criteria with a mean of
less than three were eliminated and the new
questionnaire was completed in the second
stage. After collecting the data, and achieving
the consensus of experts' opinions, the
results were extracted. To assess the
prioritization of renewable energies (wind,
solar, geothermal, biomass, and
hydroelectric power) in the north of Iran,
five technical, environmental, economic,
social and political criteria and 19 sub-
criteria have been used. After gathering the
required information, in order to achieve the
prioritization of the investigated energies, in
the first step, the weight of the criteria was
calculated by entropy method. The results
showed that environmental, political, social,
technical and economic criteria were
obtained in order of importance. The weight
obtained for the environmental criterion is
0.34, which is the highest among the criteria.
Also, political criteria with 0.27 and social
criteria with 0.21 were in the second and
third place respectively. The technical
criterion with 0.11 and the economic
criterion with 0.05 gained the following
positions. In addition, the calculated Ej for
the criteria is between zero and one
according to the stated condition. In the
second step of calculations, by dividing each
element by the sum of its columns, the

\aj

normalized matrix and the results are
obtained. According to step 3, after
calculating the normalized matrix and
multiplying it by the weighted criteria vector
that obtained by the entropy method, the
normalized weighted matrix can be
achieved. After calculating the normalized
weighted matrix, the fourth step in
calculating renewable energy priority is to
determine the ideal positive and negative
solutions, followed by Euclidean distance
(step 5), the relative closeness (step 6) and
the energy ranking is determined.

Discussion

Solar energy is the first priority and
geothermal energy is the fifth priority in the
north of Iran from the experts' point of view.
In the leading countries, solar energy is
widely used as a generating factor, especially
in the agricultural sector, while in Iran, the
use of renewable energy is not as developed.
Expanding the use of renewable energies in
the country requires studies, feasibility, and
provision of its requirements and needs;
Education and information on new energies,
basic concepts and methods of using and
applying clean energies are one of the main
requirements of any development program
to apply these technologies so that these
educations can be informed through
effective communication channels. The
results show that solar energy is the first
priority in the north of Iran for the use of
renewable energies, the factors influencing
this choice include the capacity of energy
production, easy accessibility, lack of
pollution and the least negative effect on
human health in compared to other energies.
However, geothermal energy has been given
lower priority because of its high costs,
emissions of pollution and negative effects
on human health compared to other
energies. The high importance of
environmental criteria in comparison with
other criteria indicates that the prevention
of environmental pollution, especially in the
study areas due to their role in the country,
has particular importance among experts.
Due to the special geographical and climatic
conditions of the north of Iran, which
consists of both plains and mountainous
areas, on the one hand, it makes possible the
use of solar energy, especially in
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mountainous areas. The use of solar energy
on steep lands where agricultural, industrial
and residential use is not possible, saline or
coastal (sandy) land and low yields land is
possible. Besides, despite the various dams
in the north of Iran, to prevent evaporation
of surface water and appropriate use of land,
the solar panels can be used on water
channels. On the other hand, the existence of
geographical and climatic conditions of
northern Iran in recent years has led to
migration and population growth in these
areas. On the other hand, the Special
geographical and climatic conditions in
north of Iran in recent years has led to
migration and population growth to these
areas. Increasing demand for fossil fuels,
followed by an increase in fossil fuel prices,
increase in greenhouse gas emissions,
climate change ,and global warming, and
using renewable energies to deal with these
problems can be a good solution. Moreover,
Due to the cost of energy taxes imposed on
the government, providing necessary
facilities and promoting the use of
renewable energies in the community by the
government can provide the necessary
infrastructure for the use of renewable
energies, and it can help the government in
reducing costs and significantly reduce the
amount of pollution caused by the use of
fossil fuels. In addition, the use of renewable
energies can lead to different fields of
employment, creating an environment
without pollutants, and reducing
dependence on fossil fuels in society.

Conclusion

Based on the results, prioritization of
renewable energies in the north of Iran by
TOPSIS method shows that solar energy,
wind energy, biomass energy, hydroelectric
power and geothermal energy are
renewable sources for electricity
production, respectively.

Ethical Considerations
Compliance with ethical guidelines
All subjects full fill the informed consent.

Funding
No funding.

Authors' contributions

Design and conceptualization: Hamid
Amirnejad, Seyed Mojtaba Mojaverian,
Hossei Azadi; Methodology and data
analysis: Mahsa Taslimi, Hamid Amirnejad;
Supervision and final writing: Mahsa
Taslimi, Hamid Amirnejad, Seyed Mojtaba
Mojaverian.

Conflicts of interest
The authors declared no conflict of
interest.



3 ookt 4ok

Ve ABEY 1l UL VEYY-VYYA 1 S sl LLs

‘s.mib 9).0 Jlo

SB35 (65 ) (S jlanome - (3Ll Slal (o) 2 9 (S o]
S329WS 85w 53 pdydged

T 63131 oy 7 L yaloxe sizmodaw ¢ Y3155 pmel dnon ¢ sonbund Lungeo

ol b @l 5 (55)5LiS psle ol (65)5LiS” LBl 09,5 (33 053 (ggmily -
83l o i g (559" pole olSuisls (55l sl 09,5 ale len guie g ylussly Y
o3l S oKl Lale ol guae 5 Ll ¥

YYAN S VY e icdlyys & ,U
VAN +A/NY 2 oy g,
FA-05 1 loeis 0 Lo

045>
655l oty (93b5 lado 4y die (1938l30, 56 4 (2555usly pslites (65ygltS i (BB g Ao
cshend (55151 gl o ST joim o sl cpl Sk (6559L8 slagilley Sl (S Sl oo ditly
s 8 ol Hlisl g 3yl 1y oo 4y W jo cp S aasSTen 55 )Ll blod i o)l ais e eoliwl
Olrl 5,9l i3 5> 551 (g Bpas dliw sl 03,5735 598 )Y 3,ldes VEIVVY L 1l
M oobj Cumnl 538 )3 plinaod lagsiyl S clpls Al Sl bawgie ply VIV

XS e

ONlgs g oSl (gl 395 8lKws 3
S 03! T @ y90 s Ao

ol Jled (55,9liS” (i5u 3 phinsos lacs il sancaglyl 4 adlas cpl (B og, g dlge
£9 Ty 9 oAb d),'l 3,5 paasse YA Gl A hey 4 deb iy 5l edliiiwl b cadllae (ol 5L 590
sl B 118 cw)p 3)90 Jlone i g phiboS (55

@39iCunsj (6551 (b (51 sy (551 i laisdpl ssuca gyl ol Lt ol baidly
dbadl 5 5 eloin] ol ¢l slaylne g Mibe lo)Sewe 551 9 B0 55
A1 13 oy U ol 45) )3 coenl oo ey

b 3108 sla 5l 605,150 g g g (sgm | p3Y Mg 1)) 16 S Aol g Sy
wol)% (65)sliS (i ) piinied Slaipl @S caa ) piY Glacslo nj Silg e plulid)lS
xS

DOLI:
10.30495/]JAE.2022.22990.2079

(s sl
PSS LT CIUR | PV SV S (VPR PP

Sy

S5 ol dness 2 ghumno DNiwnns 95
SAVVVVYATYA 13l
h.amirnejad@sanru.ac.ir : gy Cony



S309WiS (fiSes 43 3

Sy 66551 (65 )1 (s jlanmo = gLl dlryl oy 31 g9 (SN gl

oy 4y ol olpl & casl Jls o ol o)l oS asTigo
9 odlaml asy an )3 L 5l aS ol 035 CnS ogir 0)S g Lol
a3l (F) 2dbe olpl 5 5V g ©olate Hlws (Sibarwg
B Ll ks &S cwl o ol Y e o Sl SOL
Cuod 4 Y3 3)We YEIYYY L plys S5l ) 55 o SauusT oo
o) SY5 35Ul VOY Jlade ol 5l aS sl 03,8 35l 958 5 o )l>
4 o ol 3 Igm (5ol iz on Bl o (55,9l i ot
709 Sye g Olopw (sihe w8 (B (o2 Hghe sais)lon
oA ool Oz en (0) Cusl 003 YO8 Lo ) a5 YVIVA
Juo 5> (IEA) 50 (Mol poilil s 31 00 e (3155
Gl e o 1y Jgl 45, o> YA F 5 5u5ke b ol FNA
O ovlelp b L W o d slacdaw 4 By
DY AFY Jolee olp) 0 lad slacd guw &l)L dlyw ¢ 5,155
b Bhy shall e ggeme & cwl HE il
Bh Bl W sho ) VY g Jolre (Lwd slacs g
Scsgw 4 30y laal)l jlade 55, V) S5 L8L o S
5 (B cp ) Joud lacdgw eyl sy ol s
YoV =Y A Slojoyen o 1) bacdgw 4 (5 slaal)l goomne
a by ahl Ggy g o onlin a5 oS len aad o LS
9 o) uLmy 6‘)‘.} W)y )90 0)gd yd LAMMB dlﬂswﬁm
5 Y3 3l VAIZ LY A o & bgiye g slp Y5 3)kke

(£) b o Y3 )Wl YVY LYY Jlo & bgoye 55 <y

Yoooos
YAooos
(TI00
VFoooe
VWooos
Yoorrs
Avoos
Seves
Fooes
Yoroo

G p &l ol

Yoy Yo YNy

dodlo

5 85 Bpae 21158 N9 o @iy g Cumer (958l o) L)
5 3Pl ol Gln ed glacdge n oyl Glol e
4 st Ao joaber e K3 (5w §l e o] 293
(1) el oad (g3l ol gl

[XW) Ls.)LmBI 4:.»}9: a0 )3 L;:Lbd‘)i’ )9)44: Pl u‘)DU ‘_}:I
oS5 g dnsgi b olojon clildS elajl izl Laldl e
e 5w ol 4 )y o g O s Sl (sl ol
Jot Gl plyw 3 b dnugi g 0y 4 pbcws ln S
olaidl ady olojen (]38l a8 Hlul dewed ez )0 fawl 03,8
) ST i laes sla Sogll 5 olen 5 O @l i ialS
V) sl 48)5 18 98 st dgi )50 3] sl Jlo )

bbb wwl pYL (ooladl Wb, paw a4 obow

Cony godge Sy a qoolal sacydld | A6 iy lame
& obw g Cawjlase (Sogll Lials cwl aas s 155,
13 okatdl Lol colis 5| Sy Sl i) bayeo b ol yon (g3Lasdl
sl il oolaidl syl owyp bl e sl glaany b
S 58 blpd 3 pogada bl b S g Sl
I sl Cuonl gl el aol58l b jd laldS oo oo
Fod b g S 53 oyt & ke (Sig el galyr (S dke &S
oalitl jolates 8 5 s « Kiw ) Jud 5l (owd sl gu
abs) gla 5155 (7)) Cusl 0ais (55065 Sloss 5 YIS aJg5 4o

55 g5 5 1y 15wt 4y el S oy L YOV Lo o )l

Sp AT s

*\/’_\/

Yoy YoV F Y\ YV g Yerv YeVA

Jlw

Yeye-YeIA Slbojoy9d oylsl 33 (655 sl b slade -y UG

1-International Energy Agency (IEA)

FA-OF ) VF 1 Fe ) . g50UiS SUadl idgs — ol doliliad



OlSe2 g couund

04 s BAb ¢l (pl y feiwl 03)S i o5)ld gl
Bl V¥ L b 8 il oy A il ol el
load I oalat ol dayg ISl (g )l cpr (e 4z 10)
G902 Ik dnwgs Blaal 4 i) @l |y plynaes slass il
e 253 3925 ¢ 655l @lio el jloslaiwl (sblja 51 () asly e
b ol jlaubio ol el (S35 5 ol (s yisd il
(Bl g Wi a8 B g e yiwd ) (b Gy
g syl @dly 3 el pd Sl bl Jlas
b @l bas 4y g i Tl LB cae ywdy g aih ol
oS g ilae p sl yb (ialS g oan] sy Jus (ol
G jlarmo )3 Lo b pignio8 lacsiyl nizer (17) A5 o
elol drwgs jolatar Slsl8 (gla Jeuily (gl 5 v 555k
(b blie & plaling) ©2lee jl 35 gle dlox I oolaBl
1 0l (1Y)t e g o8y a3l ol i
45ye Sl Gl (o (65)9laS (150 5> s byl
baill oy S48 (Sl plale)S e il Cage o555
g el cdlae oI5l sl o dolyd jlade ial3l ¢ sl slol
5)lge 51 (VAI—s slgs lmdise) plos )d Cumjlame jl cbles
b 4 e 509t iy i sl il o)l
oyl sbapls 5 plie o el «lel g (559l &Y gmamo
Ol ey 5 omlo Ghyg slazos 3l 2,50 o el cile 3
A oy dnassS 5L 390 slod s 0l o8 slaals
PseiS s g baliag o lealy 5 ol Jlisl ol syt
5 olaidl lulyd 4 a9 b (19) cudly o)Lil (g5)5liS” &Y gaee
03 S 3 )8 g Cunlo  (Mall i (laws 25 98 (s jlame
il ol 350 (085U slaojs> 5> pivnies slas)yl
o jlame g b mlio o pde (o K Wil o
oS a5l o> o9y g sz sl )b odyg: 5 W Sogll ials
9 Jriliy & sl (gla i o ek T Se gle ool
Sl 3 SIS 5 angi sl o0l s dels e o
V+) 8lioe (65,9laS” 5w )1 pdynies
Obbile (s sl linl | St y9:iS” (Jlod (sl
SIS 92855 (55y5liS slacdld Hlai jlas a il e (S
colialS (gl il e WAF Lo 43 48 (365 ey Lt Cra]
4 )9S JS (g5ygliS s 03938l b)) JI oS g oljle
sl 0395 o D YV 9 5o d VIVY o 3 YIEA plp sy
YIVA 9 ¥I¥A Y+ s iy 0 3y el ybil ¢z on

Bpas lade (V) bl joiS LI Lalbb g )5 i)
2 (0095 i 9 5 S i C5 y9890 (m30) (Shend GlaSgu
Jolee a5 034 s aebee VIVE plyy LS oliwl ;5 VYA0 JL
a8 039 gl oddes YYAY ol hs5le il 53 clo)d YIVA (ppes
&S 039 i ygedio VeEA S kil 55 9 o3 B o Jolro

(YY) 2L oo y9iS JS B pae jl doyd VEF mpe Jolee

2

Gy ol ol il acdsy a5 ol (oolasl glaylpl 51 (S el
Soly oy ke LS oo B YL jo pasuie Blaal 4 b
bcuasd iy >0 olaidl 3 i scwd (il dadl)l calby,
dole Gimte (V) col glie ale panasS pas wiles
Glyol s s gcied oladl ) mle sdmd jauass
Slazl > (g5, (618 Cunsd 5 B> &S Jyao 53 29 oo dlaidl jd
& Caus Cuodly g OleS 03l opl (o o ialS sl 5o
Camaz (3938159) 20y U8 )3 o] Slad adly (B pmo sloodles s
2 u—l RVRW B 9 d)yl d).m uLw:)J 9 aJ.u])B u‘u])ﬁl [
slo g claldS a5 Hlisl Jlade e > g o dladl
Wgye oialitl(A) ol amlgs bl 15 s jlare (clamosnY
Jon e ssdbatl oy SISl (1938 (6551 Bpae S é
(3) 29800 3 (s jlarme O3]

OIS 5 g 53 (65ygliS (is e 503 sg §]
bboe ol 29250 8 wlylawl JS 5l ao s VY sl
35 4 S5l seliier 55,58 i ecnl 5 09 )7)
dge 35 wald 5 (ej 0)S Ay g) Camex sl 138 193805,
ol 65,9l slatlle 1 (S il cpl 53 (1)) bl
2SS oo ool (Lwd (o5 5l o)550lis” o ST e &S il
Bpas & g odled G plgis 4]y 3l esjyaliS” pis OY)
3 2590 551 O3l g el cEbgedy (el a5 il 0
Mo laansa ials o ol (il s oliwa coenl )
VIV ol GipgliS s 3 551 2o Brae il (0F) 515
olnl 655l 2l Spas dlw dulis Lib e Sl bwgie plp
b B ol Byme ailiw oS amd o0 LIS Sl elie L
dul).w d)_Aa.,o 1a_w9~o ).3]):. \Vid gs“” L;Lam))ﬂ)_é 9 ral> & 5;/"
Sr—an )y 3 mb 00 3l ol ol il Sl
=l ripl oleas 9 LY 5l esla .l (OESed 9 il YL
9 O did &S 5 lal ol)9udS )3 Wl Bpas ggecme 258
OECD & bl (olayguiS Mgig iy 3l lnsly o8 K
osboen ol S0l ol j) alieygls adaio g (02 G90)
Loy 010 ygo & S5l adye > S5 Sladels Elgil pa
AS) 4@1 ng)J‘ Loy - IY¥ dgd> 4‘_,’4“]0)‘; Loy YA¥ ‘Pl> Cads
Sl LB phnios mlie oy /Y (glawn (g5l 4oy
9 Sx—5)9 3k 5l 2l palie aels wloge 9 LS o0)
() Canl 03gr S &5 2z )3+ /Y

055 ialesS g weldl s oy g 020l iy s 4 4295 Ly
aie Joo plejlw mulil o5 Coz)la oS (e
izl Jols a8 (1S (6)li5 Cosd piaun o Slaal Y(UNFCCC)
3o i slapnlSn plo 5 (28 Slllo (5 (Sloptan o
sl Ll jrals gl ahad oS Lie a5 olayeiS 6w,

1. United Nations Framework Convention on Climate
Change (UNFCCC)
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6. Technique for Ordu-er of Preference by Similarity to
Ideal Solution (TOPSIS)

7. Shannon Entropy
8 Weighted Sum Method (WSM)
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1. Multiple Criteria Decision Making (MCDM)

2, Analytical Hierarchy Process (AHP)

3, Fuzzy Analytical Hierarchy Process (FAHP)

4. Analytical Network Process (ANP)

3. Measuring Attractiveness by a Categorical Based
Evaluation Technique (MACBETH)
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