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Factors (SWOT) affecting organic farming

Best Strategies for development of organic farming:

1. Developing consumers' awareness programs
2. Creating a competitive market for organic products
3. Planning to teach the principles of organic farming
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Determination of the Best Strategies for Developmémf Organic Farming:

A SWOT - Fuzzy Analytic Network Process Approach

Abstract

Organic farming pursues sustainable agriculturalvetltment and improves the
sustainability of food systems. Hence, policy makand researchers around the world tried
to develop it focusing on some factors and largasr However, organic farmlands have
been recently decreasing in some countries. Theajahis study is to determine the best
strategies for development of organic farming basadcomprehensive factors affecting
organic farming, considering the interdependencergnthem under the uncertainty in the
decision-making environment with a focus on IraKisorasan Razavi province, a country
suffering from a decrease in organic farmland. tms tstudy, Strengths, Weaknesses,
Opportunities, and Threats (SWOT) analysis, fuzmoty, and Analytic Network Process
(ANP) method were utilized. Based on interview W@ organic farming experts and the
SWOT analysis, 28 factors affecting organic farmingre identified and nine possible
strategies for organic farming development werendef The results of fuzzy and ANP
methods indicated that developing consumers' awageprograms is the best strategy with
the priority of 0.276, followed by creating a cortipee market for organic products, and
planning to teach the principles of organic farmimgh the priority of 0.262 and 0.230,
respectively. The findings provide guidelines foecdion makers involved in organic

farming development.

Keywords: Consumers' awareness programs, Development, Féamjytic Network

Process, Organic farming, Strategy, SWOT Analysis.



25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

1. Introduction

One of the most important challenges of human sp@emeeting the food demand of
the world's growing population (Davis et al., 2Q1@&hich is predicted to increase to 9.7
billion in 2050 from current 7.7 billion (United Mans Report, 2019). Although feeding such
a population involves an increase in agriculturaldpiction, many restrictions exist in the use
of natural resources, energy, and farmlands (Bayvar®018). Modern farming has reduced
resource constraints and increased agriculturalymtovity through the Green Revolution and
the application of chemical inputs, machinery,gation systems, and genetic engineering
(Tsvetkov et al., 2018). Nevertheless, the useheintcal inputs like pesticides, chemical
fertilizers, and heavy metals has created seriomgranmental and health problems
(Udeigwe et al., 2015).

For example, soil degradation (Liu and Xie, 201&8ntamination of surface and
groundwater (Zhang et al., 2018), as well as redudh crop yields (Rahman and Zhang,
2018) and greenhouse gas emissions (Shakoor 20&B) are some of the adverse effects of
chemical inputs. In addition, environmental pothuti(Cai et al., 2018), dangerous human and
animal diseases (Nicolopoulou-Stamati et al., 2046l reduced biodiversity (Wintermantel
et al., 2018) have resulted from the use of thenoted inputs.

Organic farming is well known as a feasible solutifor modern farming crisis.
Organic farming is defined as a production systkat promotes human, plant, animal, and
soil health, sustains ecological systems and bevdity, ensures fairness regarding the
environment and life opportunities, and preserves tliealth of future generations and the
environment, which refer to IFOAM’s four principle$ Health, Ecology, Fairness, and Care
(IFOAM, 2016). The use of synthetic or chemicatifizers and pesticides in organic farming

is prohibited, relying instead on bio-fertilizersatural pathogen, and pest control (Fess and
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Benedito, 2018). Thus, organic farming pursuesas&ble agricultural development in the
long run (Smith and Lampkin, 2019) and contributesmproving the sustainability of food
systems (Muller et al., 2017).

Organic farming has had a significant developmeaturad the world in recent years.
As the surveys by Research Institute of Organicichiure (FiBL) and IFOAM in 2019
show, organic farming is practiced in 181 countie@s69.8 million hectares of farmland,
which constitutes almost 1.4% of the world farmlaMany countries have experienced an
increase in organic farmland. For example, orgéemmland increased by 32% and 12% in
China and Argentina, respectively, in 2017 compamgtt 2016. However, it decreased in
some countries like Iran, Kazakhstan, and UkraiRetthermore, no change has been
observed in the growth rate of organic farmlandame other countries including the U.S.,
Japan, and Mexico in recent years (Willer and Ledy@019).

Although the growth rate of organic farmland ind@ecountries is negative or zero,
consumers’ tendency for organic products has iseckaConsumers’ knowledge of the
health, taste, quality and environmental friendisv@f organic products (Bryla, 2016) and
their concerns about food quality (Rahmati Ghofranial., 2017) has made them more
inclined towards buying these products (Jare@aky, 2018). This in turn, has created a
potential market for organic products in those ¢oas (Bondar, 2016). In fact, the global
interest in organic foods has increased the glehkds of organic food from $15 billion to
$97 billion in the last two decades. Furthermor@nyncountries in North America and
Europe, and some countries in Asia, Latin Americd Africa are expanding their share of
the global organic market (Willer and Lernoud, 2019ence, the development of organic
farming contributes to sustainable agriculturalelegment, helps meet domestic consumers’
demand for organic products, and increases theesimathe global market for organic

products.



74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

Even though several supportive policies such asla&iye, financial, communication,
and action plans have been implemented in Europeleteelop organic farming, the
development of organic farming has not ever beeali(Brzezina et al., 2017). Also, in most
developing countries, government support for org&miming is negligible and no significant
operational policies and programs have been impisdein this regard. Hence, it is
important to identify and determine the best stia®for organic farming development based
on comprehensive factors affecting organic farming.

Few studies have identified the strategies for migdarming development and
suggested various strategies such as implementatiomovative technologies (Ferreira et
al., 2020), local government guidance (Qiao et 2019), support for implementation of
scientific research (Tsvetkov et al.,, 2018), gowsnt support and subsidies (Adams
Inkoom, 2017), and management of organic farmingstaints and modification of
regulatory standards (Brzezina et al.,, 2017). Otsteidies pointed to green marketing
(Aceleanu, 2016), establishment of institutions fooviding services such as organic
certification (Adebiyi, 2014), and financial andade policies (KhezriNejhad Gharaei and
Bakhshoudeh, 2014). A summary of previous studiéged to organic farming development
is shown in Table 1.

Table 1

Literature on organic farming development strategie

Author(s) Study Method used Factor(s) Results
region

Results suggest ways such as rural
development policies, stimulation of

Ferreira et al. Lis Valley Interviews with Constraining young farmers, modernization of

. . irrigation, supporting land
(2020) (Portugal) farmers organic farming restructuring, _implementation o
innovative technologies, and

facilitation of market access.
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Qiao et al Wanzai Interviews with Factors drivin Results emphasize the role of local
' 9 government as a guide in organic

stakeholders of . .
(2019) County organic farming organic farming farming development.

Results show the necessity of
support for implementation of

Review of various Challenges and S :
scientific research and improvement

Tsvetkovet  World o
aspects of plant opportunities of

al. (2018) oraanic farmin oroanic farmin of the cooperation between all
9 9 9 9 stakeholders at the national and
international level.
India, Fiji, Success on the .
T . Results suggest four strategies
Kiribati, . cooperation of . o LT
Review of research including ‘one crop at a time’, ‘one
Paull (2017) Bhutan, commerce, S . .
- papers state at a time’, ‘one island at a time,
Dominican government, and . S
. : and ‘one country at a time’.
Republic, community
Descriptive o Results show that subsidies and
Adams . L Factors driving .
United statistics and R government support are essential for
Inkoom ) . and inhibiting ;
States multiple linear . ; most small-scale farmers to cultivate
(2017) . organic farming 3 ;
regression organic agricultural products
Results offer the management of
Brzezina et Europe Three system Challenges of organic farming constraints and
al. (2017) P archetypes organic farming modification of regulatory
standards.
Results indicate that the
De Cock et Flanders  Discourse Factors limiting stakeholders of agricultural, political
al. (2016) (Belgium) analytical approach organic. and foqo! mark_et should accept non-
' production competitive discourses to support

the organic farming development
Marketing

statistical methods factors Results - show green marketing

Aceleanu . . strategy based on marketing factors
Romania  and regression ; . )
(2016) ; to stimulate production of organic
equations
products.
Results recommend establishment of
- _— Success factors institutions for providing services
Adebiyi Reviewing the : . e
Uganda ) of organic such as organic certification and
(2014) literature h : . .
farming marketing, developing  organic
standards, and organic research.
Results suggest four strategies
KhezriNejhad including financial and trade
Gharaei and ran SWOT-ANP General factors _pohmes, developlng motives f(_)r
Bakhshoudeh, investments, creating responsive
(2014) foundation for research, and
promotional programs.
Results propose subsidies and
. Some factors T ; . :
Rozman et al. Slovenia System dynamics affecting oraanic activities improving organic farming
(2013) model gorg to create motivation for organic

farming farming development.

The previous studies have been based on diffenemntijative and qualitative methods
such as mathematical programming, regression @msatand scientific reports. However,

these methods have not considered all the facttastiag organic farming, like local history
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of organic farming, suitable soil, pests and pldiseases. In addition, the interdependence
between these factors and the uncertainty of tlz¢ werld and the decision-makers'
judgments have not received any attention in tlebsdies. Moreover, strategies need to be
specifically determined for each geographic aresetdaon the different climatic conditions.
In this study, these gaps in determining the gjrasefor organic farming development are
addressed by a hybrid SWOT-multi-criteria decismaking (MCDM) method. Only one
study conducted in the organic farming area had @8OT and ANP methods. It identified
general factors influencing the transition of camv@nal farming into organic farming and
offered four strategies including financial anddeapolicies, developing motives for
investments, creating responsive foundation foeassh, and promotional programs in Iran
(KhezriNejhad Gharaei and Bakhshoudeh, 2014).

These hybrid methods have been recently utilizedtiver fields. For example, the
hybrid SWOT-AHP has been used in cross-border ridégttrade (Haque et al., 2020) and
SWOT-Fuzzy AHP in determining the best renewabkrgnresources to generate electricity
(Wang et al., 2020) and in methanol vehicle devalept (Li et al., 2020). SWOT-QSPM has
been applied to sustainable ecotourism developiihMaltick et al., 2020) and SWOT-AHP-
Fuzzy TOPSIS has been utilized for energy coopmrafPapapostolou et al., 2020) and
sustainable energy planning (Solangi et al., 20B)NOT-Fuzzy Logic-grey relational
method has been used in ceramic and tile indusiieeslopment (Karimi et al., 2019) and
SWOT-Fuzzy Goal Programing in CNG Industry develept(Khan, 2018). SWOT-AHP-
TOWS has been applied for biogas sector developif@ottfried et al.,, 2018) and SWOT-
ANP-Fuzzy TOPSIS for energy development (Ervural ab, 2018). SWOT-
PROMETHEE/GAIA-GDSS has been utilized in prioritigi the goals of a university
(Zivkovic et al., 2017) and finally SWOT-Fuzzy ELERE has been used in selecting

private sectors in partnership projects (Shakeal.ef015).
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The present study, considering the above mentiayegas in the organic farming
studies, aims to identify comprehensive factorgdihg organic farming, define strategies
for organic farming development, prioritize theastigies and determine the best ones. To do
so, among hybrid methods, a combination of SWOTyais fuzzy theory, and ANP method
is utilized due to it's consistent with the objees of the study. SWOT analysis involves
strengths, weaknesses, opportunities, threatsakhfiactors affecting organic farming. ANP
approach is a powerful method to prioritize thatstgies and determine the best ones based
on the interdependence between the effective mckanally, fuzzy set theory was applied to
effectively overcome the ambiguities in the realrldo Therefore, the current study
contributes to the literature in four aspects. tFiits determines strategies with regard to
strengths, weaknesses, opportunities, threats,camprehensive factors affecting organic
farming. Second, the interdependence between theoréa is considered. Third, the
uncertainty of real-world and decision-makers' apis are addressed. Finally, unlike most
previous studies that defined strategies at thentcpuevel, this study focuses on one
province, i.e. the Khorasan Razavi province of letause of the difference in climatic
conditions in different regions both in Iran andother countries. The rest of current study is
organized as follows. The status of organic farmimgran is described in Section 2. The
hybrid method is explained in Section 3. The rasatid discussion are presented in Section
4, and the conclusion is summarized in Section 5.

2. Organic farming in Iran

Iran plays an important role in global agricultun@rket and ranks first to third in the
global export of saffron, pistachio, and raisirespectively (FAO, 2020; UNIDO, 2014). The
existence of different types of climate and the esjgread farming in Iran, has made it
possible to cultivate organic agricultural produicigshe country (Majnoun Hosseini, 2019).

Organic farming has attracted the attention ofitnaracademia and researchers since 1990s.
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Different institutions such as the Iranian OrgaAissociation and the Iranian Scientific
Society of Agro-ecology (ISSA) have been estabtisteesupport organic farming (Ardakani
and Shafighi, 2017). In 2008, the standard no. @208s assigned as a national standard for
organic products by the Institute of Standards laddstrial Research of Iran (ISIRI), which
specifies the requirements for production, procegsiertification, labeling and marketing of
organic products. In addition, the development ofaaic farming was considered in
environmental policies and the Law on the SixtheFXear Economic, Cultural, and Social
Development Plan in Iran (Kledal et al., 2012).

Organic farming has declined from 12156 hectaré)it8 to 11916 hectares in 2017 in
Iran, which constitutes less than 0.04 percenot#l farmland (Willer and Lernoud, 2019).
Khorasan Razavi, as one of the largest provincéianf has cultivated over 2000 hectares of
organic farmland. It ranks first, both nationaltydaglobally, for the production of saffron and
is a major producer of pistachio and raisins ad \Wdhorasan Razavi Agricultural Jihad
Organization, 2014). However, a limited part of ffirevince’s organic farmland is allocated
to the cultivation of the above-mentioned produgtisthe same time, organic products are
increasingly more demanded (Amirnejad and Tonakl2fy15) because of domestic
consumers’ awareness of their quality (Haghjoulet2813) as well as concerns about the
environment (Rahmati Ghofrani et al., 2017). Altgbumore than 95% of Iran’s organic
products are exported (Kledal et al., 2012), thavipce's share of organic products in the
global market is negligible.
3. Methodology

In the present study, a hybrid SWOT-fuzzy ANP mdthaas used to identify factors
affecting organic farming and define and prioritedéernative strategies for its development.
Based on this method, SWOT analysis was appliedeatify SWOT factors (the strengths,

weaknesses, opportunities, and threats) and stdrgaaffecting organic farming through
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guestionnaires were filled by twenty organic farghexperts from academia and agricultural
jihad organization in Khorasan Razavi provincen Ifaee Appendices B and C). According
to these factors and sub-factors, possible stiedegiere defined for the development of

organic farming. Then, the SWOT factors and subefaovere prioritized, using fuzzy ANP,

with regard to the ambiguity and uncertainty of tleal world and the decision-makers'
judgments. Finally, the best strategies were ifiedtibased on the results of the fuzzy ANP
approach using supervision software. The reseasthadology is illustrated in Fig. 1.
— Strengths |
SWOT Analysis — Weaknesses|—
Detection of main factors Definition of
— in organic farming [ > strategies based on
development " SWOT factors
- Opportunities
L{  Threats
Identification of the
strategies for organiq | Pair-wise
fgrmlng development comparison
in Khorgsan Razavi usingi -3
province, Iran
Prioritization of
\ 4 — the SWOT sub- [
Fuzzy ANP factors Determination of
— Determination of the best— — ™| the best strategies
strategies for organic | || Prioritization of | |
farmingdevelopmer the SWOT
factors
| | Prioritization of
the strategies

Fig. 1 The SWOT-Fuzzy ANP framework in the study
3. 1. SWOT analysis
SWOT analysis is a method widely used in strategyetbpment, strategic planning, and
decision making (Wang et al., 2020). It involvesnpoehensive factors influencing specific
objective (ArshadiKhamseh and Fazayeli, 2013) saglagricultural development (Mansour

et al., 2019) and sustainable agriculture (Emamilet 2018). The SWOT stands for
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‘strengths’, ‘weakness’, ‘opportunities’ and ‘thtga(Gurel and Tat, 2017). The Strengths
and Weaknesses are known as internal factors apodr@pities and Threats are external
(Arsi¢ et al., 2017). In the other words, Strengths anelkdesses factors are identified
through assessing the internal system environnwemte Opportunities and Threats factors
are recognized through evaluating the externaksys&nvironment (Khan, 2018). Therefore,
SWOT analysis provides a list of Strengths, Weakegs Opportunities, and Threats
associated with the internal and external envirarinadfecting the system. The internal
factors are combined with the external ones (Gidimtilou and Cullinane, 2019) in a

framework named SWOT matrix to formulate four typéstrategies as represented in Fig. 2

Strengths (S) Weaknesses (W)
1. 1.
Internal | 2. 2.
. (Strengths List) . (Weaknesses List)
External . .
Opportunities (O)
1.
2. SO Strategies WO Strategies
. (Opportunities List) (Employing strengths to (Minimizing weaknesses through
make use of opportunities) exploiting opportunities)
Threats (T)
1. .
z . ; ST Strategies (Decr\/ev;—siig?;leeg;;spact of
. (Threats List) (Using strengths to prevent the .
weaknesses and environmenta
effect of threats)
threats)

Fig. 2 The structure of SWOT matrix
Based on Fig. 2, when internal and external facémescombined, SO, WO, ST, and
WT strategies are formed. SO strategies are adapheth strengths are employed to make
use of opportunities. WO strategies are obtainednmiveaknesses are minimized through
exploiting opportunities. ST strategies are exgddtom using strengths to prevent the effect
of threats. The decrease in the effect of weakseasd environmental threats leads to the

formation of WT strategies (Kazemi et al., 2018). deneral, the SWOT matrix can be

10
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formed in six stages: 1) detection of main interfaadtors, 2) detection of main external

factors, 3) combination of internal strengths wattternal opportunities and definition of SO

strategies, 4) combination of internal weaknesgs#s external opportunities and definition of

WO strategies, 5) combination of internal strengtith external threats and definition of ST

strategies, and 6) combination of internal weakeesgath external threats and definition of

WT strategies (Genc et al., 2018).

3. 2. Fuzzy ANP Method

Since SWOT analysis is a qualitative method, ittcamk the SWOT factors and sub-
factors and prioritize the strategies. Hence, austh be combined with quantitative methods
such as multi-criteria decision-making (MCDM). MCDW®aNn incorporates the decision-
making alternatives into several qualitative andrgitative factors and leads to an optimal
solution (Kolios et al., 2016). MCDM method inclieda wide range of approaches which can

be grouped into the following three general catiegofTscheikner-Gratl et al., 2017):

- Value measurement approach: in this approach, gxghtvof each factor is determined by
the pairwise comparison of factors and then, aesisoassigned for each alternative, which
reflexes its priority (e.g., Analytic Network Prase(ANP), Analytic Hierarchy Process
(AHP)).

- Goal, aspiration and reference level approach: distance between alternatives and
specific solutions is measured and the alternatslesest to the ideal solution (e.g.,
TOPSIS) are specified.

- Outranking approach: this approach creates a pial relationship among the
alternatives and determines the most dominant gs ELECTRE, PROMETHEE).

None of the above approaches is so comprehensibe @mpplied to any kind of problem

(Ishizaka and Nemery, 2013). As a rule, MCDA metbbduld be selected in commensurate

with the objectives of the decision problem (Guiar018). The approaches in the first

11



226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

group, especially ANP and AHP, are consistent Withobjectives of this study. ANP is the
developed form of AHP introduced by Saaty (2001).cdn significantly simplify the
decision-making processes in which factors haveptexrelationships. It further allows the
evaluation of all relationships through adding rdependencies and feedbacks to the
decision system (Avakh Darestani, Hojjat Shamar@il9. By a non-linear and network
structure, this method overcomes the limitatiohiefarchy in AHP (Zaim et al., 2014), so it
can solve the real world’s problems in a multi-levetwork. In this method, the goal of the
problem is placed at the top of the multi-levelwmtk and the lower levels are composed of
factors related to each other and to the highezldefLiu et al., 2018). SWOT analysis with
dependent SWOT factors is structured as a netwates. Therefore, ANP is an effective
tool to evaluate the interactions, dependencies feedbacks of the factors, sub-factors, and
alternative strategies.

ANP method relies on the pairwise comparisons uiegl—-9 scales of Saaty (1980).
These comparisons rarely happen in a definitivarenment. Since human judgments are
usually unclear and vague, certain numbers canmotassigned to human perception
(Balaman, 2019). Probability, fuzzy, and grey themare used to deal with these ambiguous
situations (Tsai et al., 2017). The theories aredldistinct paradigms because they address
the problem of uncertainty quantification from diént aspect (Javanmardi and liu, 2019).
Characteristics of each of the above theorieslasa/is in Table 2. The uncertainty of multi-
criteria decision-making and the vagueness of hisngmlgment are known as epistemic
uncertainty (Wicaksono et al.,, 2020). In other vgprdpistemic uncertainty is related to
decision-making processes, linguistic variablesl, data based on beliefs that come from the
inadequate knowledge, misunderstanding of the pgy@nd imperfect information and data
(Basu, 2017). This kind of uncertainty is also gguaed as reducible uncertainty because it

can be reduced by new information and data (Sanehe#., 2019). Fuzzy theory can be

12
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effectively applied to investigate epistemic unaigrty. This theory differs from grey theory
which investigates small sample uncertainty. llgo different from probability theory which
is employed to address large sample uncertaintgi (@sal., 2017). According to Table 2,
fuzzy theory is based on the fuzzy set, memberhiption, and boundary data; probability
theory relies on cantor sets, probability distnbof and abundant data and grey theory is
supported by gray set, information coverage, anddata.

Table 2

Characteristics of probability theory, fuzzy thecand grey theory

Characteristics Probability theory Fuzzy theory y&reory

Context Large sample uncertainty Epistemic uncetyai Small sample uncertainty
Basis Probability distribution Membership function Information coverage
Method Statistics Boundary values Generation

Requirement Generic distribution required  Functions Optional distributions allowed
Data feature Abundant data Boundary data Few data

Basic set Cantor sets Fuzzy sets Gray set

Objective Statistical laws Cognitive expression kaof real world

Required Unlimited information Experience information At Ednformation
information

Source: Tsai et al. (2017).

Zadeh (1965) suggested fuzzy theory for the firstetto solve the judgments’
uncertainties. This theory describes fuzzy feattimesugh defining a membership function in
which each member takes a membership degree iratige of zero to one (Guo and Wong,
2013). There are many fuzzy functions which represmclear data. The triangular fuzzy
function was employed here because it could prepanicular linguistic variables and
provide easy interpretations (Thaker and NagorL,820A triangular fuzzy number (TFN) is
shown by (I, m, u) for the smallest (l), medium (@amd largest (u) possible values and their

function @(x)) is defined as follows (Meng and Chen, 2016):

13
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m—1 (1)

To fuzzify the judgments made by the expert tearmpaiavise comparison matrix was
formed based on the triangular fuzzy number in @&@bIThis matrix is represented in Egs (2)

(Tsai et al., 2020):

[(alh afi aty) (af; afy afy) .. (a; aj} aﬁ-)]
A= [d;] — [(ah ady a¥y) (a3, ajy ay) .. (ay aff a}) 2)
(@ af af) (a af a%) .. (af af} a}))
(a1 1 if i=j

. (af; a} af) if j>i

W=Y o1 1
& - ) ifj<i

Vay aj a7

Where, 4 is the fuzzy pairwise comparison matrand &;; which is shown by

(ai; af} a) indicates the comparison of m with n. To calcultte fuzzy priorities of

SWOT factors and strategie,(, the logarithmic least square approach (Khanmoharnmad

et al., 2019) was used as follov@eykli et al., 201p
W, =w, wy wp, p=12..,n 3)
So that:
ws = (n}-:laf,-)”nl/n , Se{l,mu} @)
g=1(n;l=1a;’})
Table 3
Definition of triangular fuzzy number (TFN) for fuistic scale
Fuzzy number Linguistic scale Triangular fuzzglec
1 Equal preference (1,1,1)
2 Equal to moderate preference (1, 3/2, 3/2)
3 Moderate preference 1, 2,2
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283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

4 Moderate to strong preference (3,712, 4)

5 Strong preference (3, 4,9/2)
6 Strong to very strong preference (3,9/2,5)
7 Very strong preference (5, 11/2, 6)
8 Very strong to extreme preference (5,6,7)
9 Extreme preference (5,7,9)

Source: Sevkli et al. (2012).

3.3. The SWOT-Fuzzy ANP Method

Fuzzy ANP method relying on SWOT analysis include® steps (Sevkli et al., 2012).
In general, SWOT factors, sub-factors and strasegre first identified. Then, the priority of
SWOT factors is determined in both status when treydependent on each other or not.
Finally, the defined strategies are prioritized &he best of them are identified. Therefore,
the steps can be expressed as follows:

Step 1: Detection of SWOT factors, sub-factors #ase literature review and
interviews with the expert team, and definitiontbé alternative strategies based on sub-
factors.

Step 2: Transformation of the problem into a hignaral structure by using ANP
analysis.

Step 3: Prioritization of the SWOT factors using th—9 scales, assuming the
independence between the SWOT factors (calculafid,).

Step 4: Determination of the dependence between SWOT factors through
investigating the effect of each factor on othextdes using thel — 9 scale (calculation of
W).

Step 5: Prioritization of the SWOT factors basedtlba weights of SWOT factors

defined in steps 2, 4 (calculation®} ,cors = Wy X W5).
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302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

Step 6: Recognition of the local priorities of SW®ib-factors using thé — 9 scale,
(calculation oWy, factors)-

Step 7: Determination of the global priorities oWOT sub-factors based on the

priority of SWOT factors and the local prioritie$ the SWOT sub-factors (calculation of

Wsub—factors (giobaty = Wractors X Wsub—factors (tocat))-

Step 8: Prioritization of defined strategies redate each SWOT sub-factors and
composition the matriw,.
Step 9:Determinationof the total fuzzy priorities of all the definettategies and their

transformation into exact ones as the followingrfola (Khanmohammadi et al., 2019):
Wy = 2 (W + 2wy + W), p=12.,n (5)
4. Results and Discussion

4.1. SWOT Analysis Results

As the first step in the current study, the SWOGtdes and sub-factors including 6
strengths, 7 weaknesses, 6 opportunities and atthreere identified based on literature
review and interview with experts’ team (see TableThen, based on these sub-factors, nine
possible strategies were determined for organimifay development in Khorasan Razavi
province, Iran.

Two SO strategies were proposed based on the 8teeagd the specified opportunity
factors. The strategy SO1, i.e. the completionhef value chain of organic products, was
suggested to take advantage of the opportunitiea@304 by using the strength S5. By
applying the strengths S1, S2, S4, and S6 to benefn the opportunities O1, O4, and O6,
the strategy SO2, encouraging communities to inwestrganic projects, was defined. To
minimize the weaknesses W1 and W2 using the oppityt®1, the strategy WO1 that is

financial support to farmers in the transition pdriwas offered. The strategy WO2, i.e.
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326

327

328

329

330

331

332

333

334

335

336

337

338

339

planning to teach the principles of organic farminwgs proposed to optimize the use of the
opportunities O2 and O6 through overcoming the weakes W3 and W6.

The strategy ST1, i.e. facilitating access to oigarputs, was suggested based on the
benefits of the strengths S1, S4, S5, and S6 tml dke threat T3. Facilitating farmers' access
to insurance for the cultivation of organic prodwscdhat is the strategy ST2, was offered
with the aim of minimizing the influence of the ¢élat T5 and maximizing the strength S3.
The strategy ST3, removing legal and political ieasrto exporting organic products, was
proposed with the use of the advantages of thagitie S4 and S5 to reduce the threat T2.
Creating a competitive market for organic produthe strategy WT1, was suggested to
eliminate the impact of the threats T4 and T1 ame weakness W7. The strategy WT2,
developing consumers' awareness programs, wasatitestrategy which was defined to
remove the threats T1, T6, and T7 and the weakngss
Table 4

SWOT Matrix for the development of organic farming

Internal Factors

External Factors Strengths (S) Weaknesses (W)
» S1- Suitable soil and lands * W1 - Lack of access to
« S2 - History of organic farming financial facilities for organic
in the province farming

+ S3- Improving human health * W2 - The financial loss of
* S4 - The profitability of organic transition period

farming * W3 - Low level of farmers'
+ S5 - Production of high quality literacy
and safe food * W4 - Low yield per hectare
* S6- Favorable climate * W5 - Weak farmers'
interaction with promoters
* W6 - Lack of farmers'

knowledge about the principles
of organic farming

e W7 - The limited supply of
organic products in specialized

stores
Opportunities (O) SO Strategies WO strategies
» Ol - Possibility to attract private «+ SO1 - Completion of the value « WO1 - Financial support to
sector capital chain of organic products farmers in the transition period
» O2 - Developing incentives for « SO2 - Encouraging communitiess WO2 - Planning to teach the
farmers by promoting  andto invest in organic projects principles of organic farming
supporting organic farming
*+ O3 - Demand for organic
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340

341

342

343

344

345

346

347

348

349

350

351

products

* O4 -Improvement of foreign
trade

» O5 - Reduction in environmental
degradation

« O6 - Applying and executing
scientific achievements

Threats (T) ST Strategies WT Strategies

e T1 - The emergence of fakee ST1 - Facilitating access toe WT1 - Creating a competitive
organic products organic inputs market for organic products

e T2 - Legal barriers to exportinge ST2 - Facilitating farmers' accesse WT2 -Developing consumers'
organic products to insurance for the cultivation ofawareness programs

« T3 - Lack of access to organicorganic producers

resources and inputs « ST3 - Removing legal and

» T4 - Lack of pricing mechanism political barriers to exporting

for organic products organic products

* T5 - The existence of pests and
plant diseases

* T6 - Low level of consumers'
awareness about organic products
» T7 - The weakness of educational
and promotional planning

Source: Research findings.

4.2. The Results of SWOT-Fuzzy ANP Method

Based on SWOT analysis, nine feasible strategies determined for the development
of organic farming. ANP method combined with fuzkgory was applied to prioritize these
strategies and determine the best ones considéh@guncertainty of decision-makers'
judgment and the real world. As a result, the problwas transformed into a four-level
hierarchical structure presented in Fig. 3. Infih& level, the objective of determining the
best strategy was located. SWOT factors, inclugingngths, weaknesses, opportunities, and
threats were presented in the second level. Inthirel level, the SWOT sub-factors
containing six strength sub-factors, seven weakeabsfactors, six opportunity sub-factors,
and seven threat sub-factors were placed. The stia¢egies defined in the present study

were in the last level of the ANP model.
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The Best Strategy

Strengths
(S

S CICECICI CHICD
352
353 Fig. 3The Fuzzy ANP model to select the best strategy
354 In the third step, SWOT factors (i.e. strengthsakvesses, opportunities, and threats)
355 were compared two by two in regard with the objectof the ANP model, assuming
356 independence between the SWOT factors. Pairwisepansons were conducted by the
357 expert team and defined by a triangular fuzzy numeved 1 — 9 scale, as represented in
358 Table 4. The inconsistency rate in the last rowheftable indicates the lack of inconsistency
359 in the responses of the experts’ tea@m.matrix was obtained from Table 5 as follows:

Strength (0.185 0.158 0.152
— | Weaknesses [(0.245 0.239 0.237)]
1 = |Opportunities ‘[(0.323 0.363 0.372)J

Threats (0.245 0.239 0.237)

360 Table5

361 Pairwise comparison matrix of SWOT factors, assgntie independence between them

Strength  Weaknesses Opportunities Threats Impataeights of SWOT
SWOT factors
factors
Strength (1,1,2) (1,1,2) (273, 217, 1/14) (1, 2IR)2 (0.185, 0.158, 0.152)
Weaknesses (1,1,1) (1,1,2) (1,1,2) (0.245, 0.2287)
Opportunities (1,1,1) (1, 3/2, 3/2) (0.323, 0.36372)
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Threats (1,1,2) (0.245, 0.239, 0.237)

IR=0.06

362 Source: Research findings.

363 In the fourth step, the dependence among SWOT racias specified through
364 investigating the impact of each factor on othetdes by pairwise comparisons (as shown in
365 Fig. 4) and the scores from the comparison wereified. Tables 6-9 indicate the
366 dependence matrices of SWOT factors, in each othlwhine factor is controlled. For
367 example, to determine the dependence among weas)eggportunities, and threats, the
368 strengths were controlled as shown in Table 6. fllaey importance weights of factors are
369 displayed in the last column of the tables. As saerables 6-9, no inconsistency is observed

370 inthe responses provided by the expert team.

Strengths

Weaknesses

371

372 Fig. 4 Dependence among the SWOT factors
373 Table 6

374 The dependence among the SWOT factors while teagtins are controlled

Strengths Weaknesses Opportunities Threats ImpaErtarights
Weaknesses (1,1,2) (1, 3/2, 3/2) (1,2,2) (0.33%3.0.453)
Opportunities (1,1,2) (1,2,2) (0.333, 0.347, 0)347

Threats (1,1,2) (0.333, 0.199, 0.199)

IR=0.09
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375

376

377

378

379

380

381

382

383

384

385

386

Source: Research findings.

Table 7

The dependence among the SWOT factors while th&wvesses are controlled

Weaknesses Strengths Opportunities Threats Impartamights
Strengths (1,1,2) (1, 372, 3/2) 1,2,2) (0.33353,40.453)
Opportunities (1,1,2) (1,2,2) (0.333, 0.347, 0)347
Threats (1,1,1) (0.333, 0.199, 0.199)

IR=0.05

Source: Research findings.

Table 8

The dependence among the SWOT factors while oppitieds are controlled

Opportunities Strengths Weaknesses Threats Impartamights
Strengths (1,1,1) (1,2,2) (1,2,2) (0.333, 0.49290)

Weaknesses (1,1,2) (1,2,2) (0.333, 0.311, 0.311)
Threats (1,1,1) (0.333, 0.197, 0.197)
IR=0.09

Source: Research findings.

Table 9

The dependence among the SWOT factors whilehtleatsare controlled

Threats Strengths Weaknesses Opportunities ImpaErtarights
Strengths (1,1,1) (3, 712, 4) (1,2,2) (0.459, 0,56384)
Weaknesses (1,1,2) (1,3/2,3/2) (0.221, 0.226,2).21
Opportunities (1,1,1) (0.319, 0.207, 0.204)

IR=0.09

Source: Research findings.

According to the computed fuzzy importance weightdables 6-9, the dependence

matrix of the SWOT factorgif,) was made as follows:
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387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

W,

¢! 1 1) (0333 0.453 0.453) (0.333 0.492 0.492) (0.459 0567 0.584)
_(0.333 0453 0453) (1 1 1) (0.333 0311 0.311) (0.221 0.226 0.212)]
_l(0.333 0.347 0.347) (0333 0347 0.347) (1 1 1) (0319 0.207 0.204)J

(0333 0.199 0.199) (0.333 0.199 0.199) (0.333 0.197 0.197) (1 1 1)

In the fifth step, the matrix related to the pri@ation of SWOT factors using the

weights of SWOT factors defined in steps 3, 4w.gWw, was obtained as follows:

[(0488 0581 0581)]
_ (0469 0545 0473)]
Wractors = W2 * W1 =1 0545 0209 0.556)]
(0.497 0.048 0.389)]

As the above matrix indicates, strengths has tlg@dst priority among the SWOT
factors.

In the sixth step, the local priorities of SWOT dabtors were determined by pairwise
comparison. In the seventh step, the global prgrit of SWOT sub-factors
(Wsub_factors(global)) were calculated through muItipIyinﬁ/factors, obtained in the fifth
step by the priorities of SWOT sub-factors defimedhe sixth step as presented in Table 10.
Conversion of these fuzzy values into exact vajuesented in the last column of Table 10
shows that the highest priorities among SWOT sgbasfa belongs to sub-factors S4, i.e.
profitability of organic farming (0.129), followely O4, i.e., improvement of foreign trade
(0.125) and then S5 that is, production of highlitpand safe food (0.105). In many
countries, premiums are usually paid for organiodpction (Fanasch and Frick, 2019),
which often results in higher profitability of ongia farming. The profitability and the global
movement towards organic products lead to an isereéa organic farming and facilitate
organic product trading in international marketsaikikeyan et al., 2019). Furthermore,
advantages of organic farming for food safety haeen discussed in Jones et al. (2019)
study.

Table 10

The priority of factors and sub-factors of the SWdtrix
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SWOT factors  Priority of the factors

sub-factors

SWOT Local priority of the

sub-factors

Global priority of the

sub-factors

Exact global
priority of the

sub-factors

Strengths

)

(0.488, 0.581, 0.581)

Weakness (W) (0.469, 0.545, 0.473)

Opportunities  (0.545, 0.209, 0.556)
(©)
Threats (0.497, 0.048, 0.389)
(M

S1

S2

S3

S4

S5

S6

w1

w2

W3

w4

W5

W6

w7

o1

02

03

04

05

06

T1

T2

T3

T4

T5

T6

T7

(0.166, 0.139, 0.139)
(0.166, 0.191, 0.191)
(0.138, 0.094, 0.092)
(0.199, 0.241, 0.245)
(0.166, 0.195, 0.195)
(0.166, 0.139, 0.139)
(0.142, 0.125, 0.125)
(0.142, 0.148, 0.148)
(0.121, 0.111, 0.108)
(0.142, 0.127, 0.127)
(0.142, 0.132, 0.132)
(0.142, 0.148, 0.148)
(0.166, 0.208, 0.211)
(0.106, 0.130, 0.119)
(0.128, 0.197, 0.183)
(0.128, 0.206, 0.192)
(0.153, 0.254, 0.242)
(0.128, 0.172, 0.160)
(0.128, 0.040, 0.104)
(0.143, 0.168, 0.168)
(0.143, 0.134, 0.134)
(0.143, 0.126, 0.126)
(0.143, 0.168, 0.168)
(0.143, 0.126, 0.126)
(0.143, 0.126, 0.126)

(0.143, 0.150, 0.150)

(0.809, 0.081, 0.081)
(0.081, 0.111, 0.111)
(0.067, 0.055, 0.053)
(0.097, 0.139, 0.143)
(0.081, 0.113, 0.113)
(0.081, 0.081, 0.081)
(0.067, 0.068, 0.059)
(0.067, 0.081, 0.070)
(0.057, 0.060, 0.051)
(0.067, 0.069, 0.059)
(0.067, 0.072, 0.062)
(0.067, 0.081, 0.070)
(0.078, 0.113, 0.100)
(0.058, 0.076, 066/0)
(0.069, 0.114, 0.102)
(0.069, 0.119, 0.107)
(0.083, 0.148, 0.135)
(0.069, 0.099, 0.089)
(0.069, 0.023, 0.058)
(0.071, 0.008, 066/0)
(0.071, 0.006, 0.052)
(0.071, 0.006, 0.049)
(0.071, 0.008, 066/0)
(0.071, 0.006, 0.049)
(0.071, 0.006, 0.049)

(0.071, 0.007, 0.058)

0.081

0.104

0.057

0.129

0.105

0.081

0.065

0.075

0.057

0.066

0.068

0.075

0.101

0.069

0.100

0.104

0.128

0.089

0.043

0.038

0.034

0.033

0.038

0.033

0.033

0.036

407Source: Research findings.
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428

In the eighth step, the fuzzy priorities of theenthefined strategies were determined in
relation to each SWOT sub-factors and the mat#y (eported in Table 11 in the Appendix
was formed.

In the final step, the total fuzzy priorities okthine defined strategies were determined

and next, transformed into exact priorities asoio8:

o (0186 0.123  0.139)] _
gg; (0.189 0.143 0.156) 8'1‘5‘2
o] (0204 0161 0189)| |57179
T2 0208 0.168 0.195)| |0 18z
Walternative= ST3 | = ~4*Wsub—factors(global)= (0209 0.197 0224) =10.207
wo1 (0.207 0.198 0.222)| |0.206
woz (0.223 0.219 0.258) 0.230
WT1 (0222 0.264 0.299)| |0-262
WT2: (0.225 0282 0316)] 0276

The results of SWOT-fuzzy ANP demonstrates thatateyyy WT2, i.e., developing
consumers' awareness programs, is the best stnatdgg priority of 0.276. In fact, the life
and success of any product depend on the consumgaseness (Muhammad et al., 2015).
That is, a rise in the consumers' awareness dighefits of organic products can increase the
demand for these products (Mkhize and Ellise, 2020y consequently, develop organic
farming. Therefore, as supported by Aceleanu (20@&)vision of consumers' awareness
programs can have a significant impact on the a@gweént of organic farming.

Creating a competitivenarket for organic products (WT1i9 placed in the second level
of priority. Although the global market for organicoducts has grown, their market is so
limited in Khorasan Razavi province (Iran) and ¢inganic products are only available in 13
specialized stores in this province (Iranian Orgakssociation, 2020). The lack of access to
these stores due to their small number, the insterdi prices of products and the emergence
of counterfeit organic products indicate the neitgsd establishing competitive market for
organic products. Attention to the market in thgamic farming development has also been
emphasized in Ferreira et al. (2020) and Adebi@il@ studies. The third level of priority

belongs to planning to teach the principles of nigdarming (WO2). Farmers’ knowledge
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430
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432
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434

435

436

437

438

439

440

441

442

443

444

and education significantly affect the adoption sofstainable agricultural practices and
facilitate its implementation (Mishra et al, 2018herefore, in order to develop organic
farming, it is necessary to improve the knowledffaoners in the field of organic farming.

To validate the approach used, the SWOT analysisbowed with other value
measurement approaches such as ANP, AHP, and AR/ (FAHP) was analyzed. The
priorities obtained for the strategies are showiable 12. In all three methods, like fuzzy
ANP (FANP) analysis, the WT2 and WTL1 are detectefd the best strategies and SOL1 is
found to be of the least priority. However, WO2, W@nd ST3 strategies were differently
ranked by three methods. It is clear that the difiee is caused by the dependence between
factors and consideration of the fuzzy environment.

Table 12

The priority of strategies with ANP, AHP, and FAHP

Whole Priority Ranking

Strategy

ANP FANP AHP FAHP ANP FANP AHP FAHP
So1 0.107 0.143 0.055 0.068 9 9 9 9
SO2 0.125 0.158 0.065 0.073 8 8 8 8
ST1 0.154 0.179 0.081 0.086 7 7 7 7
ST2 0.163 0.185 0.090 0.091 6 6 6 6
ST3 0.209 0.207 0.120 0.010 5 4 4 4
wo1 0.210 0.206 0.133 0.011 4 5 3 3
W02 0.245 0.230 0.113 0.099 3 3 5 5
WT1 0.319 0.262 0.167 0.123 2 2 2 2
WT2 0.340 0.276 0.176 0.126 1 1 1 1

Source: Research findings.

4.3. Generalizing the study method and results
The SWOT analysis involves comprehensive factaas dlffect organic farming. Some

of these factors, like favorable climate, suitabdd and lands, and local history of organic
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467

468
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farming, are different in various regions. This $@&ithe variation of SWOT factors and sub-
factors in different regions and accordingly, leatds different results and strategies.
Therefore, the study method can be developed ier@teas after redefining these factors in
accordance with those areas’ characteristics. ifi@ans that only the first of the nine steps
(as descripted in Section 4.3) needs to be adjustdtle new area, while the other steps
remain intact regardless of the factors identifiedhe SWOT analysis. In any case, if the
SWOT analysis is applied to a different regifactors similar to those defined for this study,
even the best strategies, may be valid for thabneg
5. Conclusions

Organic farming as one of the most promising waysetluce the negative effects of
modern farming has concerned academia, policymakeoslucers, and consumers. So that,
several support policies and academic studies haea conducted on this subject in recent
years. Although organic farming is increasing imsnaountries, it has had a reverse trend in
some countries. This study was able to determiaeb#st strategies for the development of
organic farming and filled the gap in the previaisdies in four ways. First, it identified
strengths, weaknesses, opportunities, threats,camprehensive factors affecting organic
farming. Second, the interdependence between thtréa was considered. Third, the
uncertainty of real-world and decision-makers' apis were addressed. Finally, it focused
on Iran as a country suffering from the decreaserganic farmland, with special focus on
Khorasan Razavi province. To that, a combinatioBWOT analysis, fuzzy theory, and ANP
method was applied with introducing several newcedural factors for the development of
the organic farming.

SWOT analysis was used as an effective method datifg the factors (strengths,
weakness, opportunities and threats) affectingrocgiarming and define organic farming

development strategies. In a survey participatedggricultural experts, 13 internal factors
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including 6 strengths and 7 weaknesses and 13naktiactors including 6 opportunities and
7 threats were identified, relating to the casel\stdAmong the strengths and opportunities,
the profitability of organic farming (S4) and thmprovement of foreign trade (O4) are the
most important factors which drive organic farmuigyvelopment. Despite the strengths and
opportunities, weaknesses and threats decreaseiofganing in Khorasan Razavi province.
The limited supply of organic products in speciatistores (W7) and the emergence of fake
organic products (T1) are the most important weskraad threat recognized, respectively.

Through combining strengths, weakness, opportunéred threats, nine strategies were
identified for organic farming development. Sind&@QT analysis could not rank the SWOT
factors and prioritize the obtained strategiesas integrated with ANP method. In ANP, the
weight of each factor was specified and a score assgned to each alternative. This
approach was based on pairwise comparisons, comgdthe interdependence between
them. To overcome the ambiguities in the linguistraluation process, fuzzy set theory was
applied.

The results of this hybrid method showed that WW2T1, and WO2 are the best
strategies for development of organic farming, eespely. This means that developing
consumers' awareness programs, creating a corapetitarket for organic products, and
planning to teach the principles of organic farmarg the main drivers of organic farming
development in the studied case. Other value meamnt methods, i.e., ANP, AHP, and
FAHP also confirmed these findings. Therefore siimportant to develop educational and
awareness programs for both consumers and fardrerddition, creating a competitive
market for organic products removes sales barartsbuilds consumer confidence in these
products.

The method utilized in this study allows to consigbjectively, by combining both

gualitative and quantitative approaches, the facafiecting organic farming in one province
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of Iran. This means that the method can be usashymother factors framework and regions.
In regions with similar characteristics to the staldregion, the best strategies obtained can
be applied. To use the study method for other atkasSWOT factors and sub-factors should
be redefined in accordance with the new areas’actarnistics.

Due to limitations in article space, it was impbgsito employ the method for all areas
to combine the SWOT analysis with the other MCDMprayaches to rank strategies.
Therefore, future studies are recommended to bdumed to investigate the other areas and

methods.
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766  Appendix A
767 Table 11

S1 S2 S3 S4 S5 S6 w1 w2 w3 W4 W5 W6 w7 o1 02 03 04 05 06 T1 T2 T3 T4 T5 T6 T7

B-Value
So1 0.097 0.111 0.098 0.070 0.111 0.109 0.097 0.081 970.00.111 0.098 0.097 0.097 0.111 0.111 0.111 0.098098 0.111 0.097 0.096 0.098 0.098 0.086 0.098 980.0
s02 0.097 0.111 0.098 0.074 0.111 0.109 0.110 0.097 970.00.111 0.098 0.097 0.097 0.111 0.098 0.111 0.11a111 0.111 0.097 0.096 0.098 0.098 0.098 0.098 980.0
ST 0.110 0.111 0.125 0.095 0.111 0.139 0.097 0.097 970.00.111 0.111 0.097 0.097 0.111 0.111 0.111 0.11111 0.111 0.097 0.085 0.141 0.111 0.110 0.111 110.1
ST2 0.097 0.111 0.1120 0.107 0.098 0.096 0.158 0.110 100.1 0.111 0O.1112 0.109 o©O.1120 O.1112 O0.111 0O.111 O.110111 O0O.11127 0.097 0.109 0.111 0.111 0.141 0.111 1101
ST3 0.110 0.111 0.098 0.121 0.111 0.096 0.097 0.124 100.10.111 0.111 0.097 0.110 0.111 0.111 0.111 0.1Z%111 0.111 0.097 0.157 0.111 0.111 0.110 0.111 110.1
wot 0.092 0.111 0.1120 0.107 0.1112 0.109 0.124 0.110 100.1 0.111 0.141 0.109 0.110 0.1112 0.111 0.111 0O.110111 0.1117 0.109 0.096 0.111 0.111 0.110 0.111 110.1
wo2 0.131 0.111 0.110 0.107 0.125 0.123 0.097 0.110 5%.10.111 0.111 0.178 0.110 0.111 0.111 0.111 0.11111 0.111 0.140 0.096 0.111 0.111 0.125 0.141 410.1
Wr1 0.110 0.111 0.110 0.164 0.111 0.109 0.110 0.124 100.10.111 0.111 0.109 0.159 0.111 0.125 0.111 0.11@111 0.111 0.109 0.139 0.111 0.141 0.110 0.111 110.1
wr2 0.158 0.111 0.141 0.155 0.111 0.109 0.110 0.148 100.1 0.111 0O.1112 0.109 0O.110 O0O.111 O0.111 0O.111 0.11a125 0.111 0.158 0.123 0.111 0.111 0.110 0.111 110.1

M-Value
SOt 066/0 0.072 0.073 0.053 0.113 0.065 0.060 0.070 590.0 0.083 0.065 0.062 0.073 0.081 0.072 0.068 0.06L061 0.085 0.088 0.074 0.062 0.065 066/0 0.071 730.0
s02 0.073 0.084 0.104 0.045 0.093 0.125 0.079 0.061 79.00.073 0.056 0.076 0.064 0.127 0.078 0.095 0.090091 0.104 0.059 0.061 066/0 0.063 0.065 0.065 650.0
STL 0.110 0.110 0.094 0.090 0.084 0.147 0.104 0.071 750.00.095 0.080 0.083 0.069 0.079 0.074 0.098 0.088097 0.083 0.078 0.064 0.180 0.107 0.146 0.103 060.1
ST2 0.072 0.108 0.086 0.081 0.079 0.087 0.156 0.085 960.0 0.107 0.124 0.118 0.093 066/0 0.120 0.090 0.088086 0.091 0.074 0.090 0.086 0.119 0.182 0.131 010.1
ST3 0.095 0.107 0.068 0.129 0.080 0.062 0.101 0.159 760.0 0.112 0.125 0.071 0.112 0.128 0.111 0.129 0.16R127 0.099 066/0 0.200 0.117 0.144 0.099 0.097 8%0.0
wol 0.084 0.119 0.099 0.121 0.093 0.097 0.147 0.112 160.10.125 0.198 0.116 0.133 0.101 0.132 0.090 0.088092 0.117 0.107 0.090 0.098 0.106 0.103 0.111 3%0.1
woz 0.148 0.104 0.157 0.070 0.157 0.140 0.074 0.085 310.2 0.107 0.088 0.233 0.083 0.141 0.097 0.138 0.12130 0.161 0.167 0.104 0.123 0.089 0.138 0.189 920.1
wri 0.156 0.134 0.136 0.209 0.128 0.137 0.139 0.147 300.10.140 0.127 0.118 0.225 0.137 0.166 0.146 0.13%144 0.130 0.137 0.157 0.143 0.173 0.107 0.131 320.1
wr2 0.198 0.163 0.183 0.201 0.174 0.141 0.141 0.211 390.10.157 0.137 0.123 0.146 0.139 0.149 0.146 0.162171 0.130 0.225 0.160 0.125 0.135 0.093 0.101 110.1

T-Value
SOt 0.064 0.072 0.072 0.051 0.113 0.064 0.059 0.068 58.00.083 0.064 0.061 0.072 0.081 0.072 0.068 0.06m060 0.085 0.086 0.073 0.061 0.063 0.064 0.070 720.0
S02 0.071 0.084 0.102 0.043 0.093 0.125 0.079 0.059 770.00.073 0.055 0.074 0.063 0.127 0.077 0.095 0.090091 0.104 0.058 0.059 0.065 0.062 0.064 0.064 640.0
STL 0.109 0.110 0.095 0.088 0.084 0.150 0.102 0.069 740.00.095 0.080 0.081 0.068 0.079 0.074 0.098 0.088097 0.083 0.076 0.061 0.185 0.107 0.145 0.102 0%0.1
ST2 0.070 0.108 0.086 0.080 0.077 0.085 0.162 0.084 950.00.107 0.123 0.117 0.093 066/0 0.120 0.090 0.088086 0.091 0.072 0.090 0.086 0.119 0.187 0.131 010.1
ST3 0.094 0.107 0.067 0.129 0.080 0.061 0.099 0.161 750.00.112 0.125 0.0v0 0.112 0.128 0.111 0.129 0.16%127 0.099 0.064 0.207 0.117 0.143 0.098 0.097 850.0
wol 0.083 0.119 0.099 0.120 0.093 0.096 0.148 0.111 150.10.125 0.203 0.115 0.132 0.101 0.132 0.090 0.088092 0.117 0.106 0.088 0.097 0.105 0.103 0.111 340.1
woz 0.148 0.104 0.157 0.069 0.159 0.141 0.073 0.084 39.2 0.107 0.088 0.244 0.083 0.141 0.097 0.138 0.128130 0.161 0.170 0.101 0.123 0.089 0.140 0.194 960.1
aE 0.155 0.134 0.136 0.214 0.128 0.137 0.138 0.148 290.10.140 0.126 0.117 0.234 0.137 0.168 0.146 0.135144 0.130 0.136 0.160 0.142 0.177 0.106 0.131 320.1

0.205 0.163 0.187 0.207 0.174 0.141 0.141 0.215 380.1 0.157 0.136 0.122 0.145 0.139 0.149 0.146 0.162173 0.130 0.232 0.161 0.124 0.134 0.093 0.101 100.1
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Appendix B

Questionnaire 1

Dear expert, the questionnaire that is in frongaf is related to conduct a research in the fiéld o

organic farming development. Please help to coraplet Thank you in advance for your

cooperation in answering the questions.

What are the strengths of organic farming in KhareRazavi province? Please prioritize them.

strengths of organic farming

degree of importance

774. What are the weaknesses of organic farming in Kdard&azavi province? Please prioritize

776

777

772. What are the opportunities of organic farming irokdsan Razavi Province? Please prioritize

779

780

788. What are the threats for organic farming in KhonaRazavi province? Please prioritize them.

them.

weaknesses of organic farming

degree of importance

them.

opportunitief organic farming

degree of importance

threatsof organic farming

degree of importance




782 Appendix C
783 Questionnaire 2
784

785 Dear expert, the questionnaire that is in fronyaif is related to a research in the field of organi
786 farming development. Thank you in advance for yanoperation in answering the questions.

787

788 Note: The preference will be indicated by numbets 9, which will be measured in pairs.

789 In this method, the number 1 means that the twmeds have the same preference and the
790 number 9 have the most preferred. Thus, comparemhe@lements and choose the best one. For
791 example, if the right element is three times maedgrable than the left element, you must select

792 the number 3 on the right, and vice versa.

793
794 Table 1. The fundamental scale for pairwise compasbns
Intensity of preference Definition Explanation
1 Equal preference Two elements have equal
preference.
2 Weak preference Preference between equal
and moderate
3 Moderate preference Judgment slightly prefers one
element.
4 Moderate to strong preference  Preference between moderate
and strong
5 Strong preference An element is strongly
preferred.
6 Strong to very strong preference  Preference between strong
and very strong
v Very strong preference An element is very strongly
preferred.
8 Very strong to extreme preference  Preference between very
strong and extreme
9 Extreme preference An element is extremely
preferred.
795
796

797  + Please answer Questions 1 to 19, considering ithiegihs, weaknesses, opportunities and

798 threats of organic farming in Table 2 and orgaartriing development strategies in Table 3.
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800

801

802
803
804

805

806

Table 2. Strengths, Weaknesses, Opportunities, arichreats (SWOT Factors) of Organic Farming

SWOT Factors

Description

Strengths (S)

»  The profitability of organic farming

e Producing quality and safe food

e Improving human health

» History of organic farming in the province
» Suitable soil and lands

» Favorable climate

* Improving human health

» History of organic farming in the province

Weaknesses (W)

» Lack of access to financial facilities for orgaféaecming

e The financial loss of transition period

* Low level of farmers' literacy

* Low yield per hectare

* Weak farmers' interaction with promoters

e Lack of farmers' knowledge about the principles@fanic farming
* The limited supply of organic products in speckdiztores

Opportunities (O)

» Possibility to attract private sector capital

» Developing incentives for farmers by promoting ang@porting organic
farming

» Demand for organic products

* Improvement of foreign trade

* Reduction in environmental degradation

»  Applying and executing scientific achievements

Threats (T)

* The emergence of fake organic products

e Legal barriers to exporting organic products

» Lack of access to organic resources and inputs

e Lack of pricing mechanism for organic products

»  The existence of pests and plant diseases

* Low level of consumers' awareness about organidymts
» The weakness of educational and promotional plannin

Table 3. Strategies for organic farming development

Strategies

Description

SO strategies

Completing the value chain of organic products (5O1
Encouraging communities to invest in organic prig802)

WO strategies

Financial support to farmers in the transition pgrf\WWO1)
Planning to teach the principles of organic farmiwg0?2)

ST strategies

Facilitating access to organic inputs (ST1)

Facilitating farmers' access to insurance for thiévation of organic producers
(ST2)

Removing legal and political barriers to exportarganic products (ST3)

WT strategies

Creating a competitive market for organic prod&g 1)
Developing consumers' awareness programs (WT2)
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807

808 1. Compare the relative importance of Strengths, Wesdes, Opportunities, and Threats.

SWOT factors Preference
Strengths 9| 8| 7| 6| 5| 4| 3] 20 1 2 4 b b 8 |9 Weaknesses
Strengths 9| 8| 7| 6| 5| 4| 3] 20 1 2 4 b b 8 |9 Opportunities
Strengths 9| 8| 7| 6| 5| 4| 3] 20 1 2 4 b b 8 |9 Threats
Weaknesses 9| 8| 7| 6| 5| 4| 3] 20 1 2 4 b b 8 |9 Opportunities
Weaknesses 9| 8| 7| 6| 5| 4 3 20 1 2 4 b B 8 |9 Threats
Opportunities 9| 8| 7| 6| 5| 4 3 20 1 2 4 b B 8 |9 Threats
809
810 2. Compare the relative importance of Strengths.
Strengths Preference
The profitability of 9| 8| 7| 6| 5| 4| 3] 20 1 2 4 b b 8 |9 Producing quality
organic farming and safe food
The profitability of 9| 8| 7| 6| 5| 4| 3 20 1 2 4 b b 8 |9 Improving human
organic farming health
The profitability of 9| 8| 7| 6| 5| 4| 3] 20 1 2 4 b b 8 |9 History of organi
organic farming farming in the
province
The profitability of 9| 8| 7| 6| 5| 4 3 20 1 2 4 b B 8 |9  Suitable soil and
organic farming lands
The profitability of 9| 8| 7| 6| 5| 4 3 20 1 2 4 b B 8 |9 Favorable climate
organic farming
Producing qualityand 9| 8 | 7| 6| 5| 4| 3] 2 1 2 3 b b 8 |9 Improving human
safe food health
Producing qualityand 9| 8 | 7| 6| 5| 4| 3] 2 1 2 3 b b 8 |9 History of organi
safe food farming in the
province
Producing qualityand 9| 8 | 7| 6| 5| 4| 3] 20 1 2 3 b B 8 |9  Suitable soil and
safe food lands
Producing qualityand 9| 8 | 7| 6| 5| 4| 3] 20 1 2 3 b B 8 |9 Favorable climate
safe food
Improving human 9| 8| 7| 6| 5| 4| 3] 20 1 2 4 b b 8 |9 History of organi
health farming in the
province
Improving human 9| 8| 7| 6| 5| 4 3 20 1 2 4 b b 8 |9  Suitable soil and
health lands
Improving human 9| 8| 7| 6| 5| 4 3 21 1 2 4 b b 8 |9 Favorable climate

health
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ate

ate

History of organic 4 31 2| 1 2 3 b b 9  Suitable soil dnd
farming in the lands
province
History of organic 4, 3] 21 1 2 43 b B 9 Favorable clim
farming in the
province
Suitable soil and 41 31 2| 1 2 {3 b B 9 Favorable clim
lands

811

812 3. Compare the relative importance of Weaknesses.

Weaknesses Preference

DS

[S

[S

Lack of access to 4, 3| 2| 1 2 3 b B 9 The financias I
financial facilities for of transition
organic farming period
Lack of access to 41 31 2| 1 2 {3 b B 9 Low level of
financial facilities for farmers' literacy
organic farming
Lack of access to 4 31 2| 1 2 3 b b 9 Low yield per
financial facilities for hectare
organic farming
Lack of access to 4 3| 2| 1 2 3 b B 9 Weak farmer
financial facilities for interaction with
organic farming promoters
Lack of access to 41 31 2| 1 2 {3 b B 9 Lack of farme
financial facilities for knowledge about
organic farming the principles of
organic farming
Lack of access to 4 31 2| 1 2 3 b b 9 The limited syp
financial facilities for of organic
organic farming products in
specialized stores
The financial loss of 4, 3| 2| 1 2 3 b B 9 Low level of
transition period farmers' literacy
The financial loss of 4 31 2| 1 2 3 b b 9 Low yield per
transition period hectare
The financial loss of 41 3| 2| 1 2 {3 b B 9 Weak farmer
transition period interaction with
promoters
The financial loss of 4, 3| 2| 1 2 3 b B 9 Lack of farme
transition period knowledge about
the principles of
organic farming
The financial loss of 4, 3] 2| 1 2 43 b b 9 The limited syp
transition period of organic

pl
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products in
specialized stores
Low level of farmers' 4 31 2| 1 2 3 b b 9 Low yield per
literacy hectare
Low level of farmers' 4, 3] 21 1 2 43 b B 9 Weak farmers'
literacy interaction with
promoters
Low level of farmers' 4, 3] 21 1 2 43 b B 9 Lack of farmers'
literacy knowledge about
the principles of
organic farming
Low level of farmers' 4, 3] 20 1 2 43 b B 9 The limited syppl
literacy of organic
products in
specialized stores
Low yield per hectarg 4 3] 20 1 2 4 b B 9 Weak farmerg'
interaction with
promoters
Low yield per hectarg 4 3] 22 1 2 4 5 B 9 Lack of farmefs'
knowledge about
the principles of
organic farming
Low yield per hectarg 4 3] 22 1 2 4 5 B 9 The limited $ypp
of organic
products in
specialized stores
Weak farmers' 41 3| 2| 1 2 {3 b B 9  Lack of farmefs'
interaction with knowledge about
promoters the principles of
organic farming
Weak farmers' 4, 3] 2| 1 2 3 b b 9 The limited syppl
interaction with of organic
promoters products in
specialized stores
Lack of farmers' 4, 3] 21 1 2 43 b B 9 The limited syppl
knowledge about the of organic
principles of organic products in
farming specialized stores
813
814 4. Compare the relative importance of Opportunities.

Opportunities Preference

Possibility to attract
private sector capita

4

3

2

1

A

4

A
J

T

(o))

9 Developing
incentives for
farmers by
promoting and
supporting organig
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farming

Possibility to attract| 9| 8 | 7| 6| 5| 4| 3| 20 14 2 3 4 5 6 [ B |9 Demand for
private sector capita organic products
Possibility to attract| 9| 8 | 7| 6| 5| 4| 3| 20 14 2 3 4 5 6 [ B |9 Improvement
private sector capita foreign trade

Possibility to attract| 9| 8 | 7| 6| 5| 4| 3| 20 1§ 2 3 4 5 6 [ 8 |9 Reductionin

Id

private sector capita environmental
degradation
Possibility to attract 9/ 8| 7| 6| 5| 4 3 201 1 2 3 4 5 6 [ 8 |9 Applyingand
private sector capital executing
scientific
achievements
Developing 9|/ 8| 7| 6| 5] 4 3 22 1 2 3 4 5 6 [ B |9 Demand for
incentives for farmerg organic products
by promoting and
supporting organic
farming
Developing 9/ 8| 7| 6| 5| 4 3 22 1 2 3 4 5 6 [ B |9 Improvement
incentives for farmers foreign trade
by promoting and
supporting organic
farming
Developing 9/ 8| 7| 6| 5| 4 3 201 1 2 3 4 5 6 [ 8 |9 Reductionin
incentives for farmers environmental
by promoting and degradation
supporting organic
farming
Developing 9/ 8| 7| 6| 5| 4 3 20 1 2 3 4 5 6 [ 8 |9 Applyingand
incentives for farmers executing
by promoting and scientific
supporting organic achievements
farming
Demand fororganici, 9| 8| 7| 6| 5| 4 3 22 1 2 3 4 b5 6 [ B |9 Improvement
products foreign trade
Demand fororganic| 9| 8 | 7| 6| 5| 4| 3] 22 4 2 3 4 5 6 [ |8 |9 Reductionin
products environmental
degradation
Demand fororganic|, 9| 8 | 7| 6| 5| 4| 3] 20 4 2 3 4 b5 6 [ 8 |9 Applyingand
products executing
scientific
achievements
Improvement of 9/ 8| 7| 6| 5| 4/ 3 20l 1 2 3 4 5 6 [ 8 |9 Reductionin
foreign trade environmental
degradation
Improvement of 9/ 8| 7| 6| 5| 4 3 20 1 2 3 4 5 6 [ 8 |9 Applyingand
foreign trade executing

scientific
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achievements

fake organic products

Reduction in 4 31 2| 1 2 3 b b 9 Applying and
environmental executing
degradation scientific
achievements
815
816 5. Compare the relative importance of Threats.
Threats Preference
The emergence of 4 31 2| 1 2 3 b b 9 Legal barriers

exporting organic
products

The emergence of
fake organic productg

(%]

A\"Al

(2]

9

Lack of access
organic resources
and inputs

5 10

The emergence of
fake organic productg

Id

A"l

(o))

9

Lack of pricin
mechanism for
organic products

of

The emergence of 4 31 2| 1 2 3 b b 9  The existence
fake organic productg pests and plant
diseases
The emergence of 4, 3] 2| 1 2 43 b B 9 Low level of
fake organic productg consumers'

awareness abouf
organic products

The emergence of 4, 3] 21 1 2 3 b B 9  The weakness of
fake organic productg educational and
promotional
planning
Legal barriers to 4 31 2| 1 2 3 b b 9 Lack of access to
exporting organic organic resources
products and inputs
Legal barriers to 4, 31 21 1 2 3 b B 9 Lack of pricing
exporting organic mechanism for
products organic products
Legal barriers to 4 31 2| 1 2 3 b b 9  The existence of
exporting organic pests and plant
products diseases
Legal barriers to 4, 3] 2| 1 2 3 b B 9 Low level of
exporting organic consumers'
products awareness about
organic products
Legal barriers to 4, 3] 2| 1 2 3 b B 9  The weakness of

exporting organic
products

educational and
promotional
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planning
Lack of access to 9| 8| 7 5/ 4/ 3/ 20 4 2 3 4 5 6 [7 8 |9 Lack of pricing
organic resources angd mechanism for
inputs organic products
Lack of access to 9| 8| 7 5/ 4, 3| 20 1 2 4 5 6 [7 8 |9 The existence) of
organic resources angd pests and plant
inputs diseases
Lack of access to 9| 8| 7 5/ 4 3/ 224 2 3 4 5 6 [ 8 |9 Low level of
organic resources and consumers'
inputs awareness about
organic products
Lack of access to 9| 8| 7 5/ 4 31 22 4 2 3 4 5 6 [ 8 |9 Theweakness of
organic resources angd educational and
inputs promotional
planning
Lack of pricing 9| 8| 7 5/ 4/ 3/ 20 4 2 3 4 5 6 [7 8 |9 The existence of
mechanism for pests and plant
organic products diseases
Lack of pricing 9| 8| 7 5/ 4/ 3 20 4 2 3 4 5 6 [7 8 |9 Low level of
mechanism for consumers'
organic products awareness about
organic products
Lack of pricing 9| 8| 7 5/ 4 3 20 1 2 3 4 5 6 [ 8 |9 The weakness of
mechanism for educational and
organic products promotional
planning
The existence of 9| 8| 7 5/ 4 3 224 232 3 4 5 b6 [ B8 |9 Low level of
pests and plant consumers'
diseases awareness about
organic products
The existence of 9| 8| 7 5/ 4 31 2204 2 3 4 5 6 |7 |8 |9 The weakness of
pests and plant educational and
diseases promotional
planning
Low level of 9| 8| 7 5/ 4 31 22 14 2 3 4 5 6 [ 8 |9 Theweakness of
consumers' awareness educational and
about organic promotional
products planning
817
818
819 6. Assuming each of the following strengths, compheerelative importance of strategies as a
820 number between 1 and 9.
Strengths SO strategy to| SO strategy to| SO strategy to| ST strategy to| ST strategy to| WO strategy

WO

ST

WT

wO

WT

to WT
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Suitable soil and
lands

History of organic
farming in the
province

Improving human
health

The profitability of
organic farming

Producing quality ang
safe food

Favorable climate

821

822 7. Assuming each of the following weaknesses, comiber eelative importance of strategies as

823

a number between 1 and 9.

Weaknesses

SO strategy to
WO

SO strategy to
ST

SO strategy to
WT

ST strategy to
WO

ST strategy to
WT

WO strategy
to WT

Lack of access to
financial facilities for
organic farming

The financial loss of
transition period

Low level of farmers'
literacy

Low yield per hectare

Weak farmers'
interaction with
promoters

Lack of farmers'
knowledge about the
principles of organic
farming

The limited supply of
organic products in
specialized stores

824

825 8. Assuming each of the following opportunities, comgpthe relative importance of strategies as

826

a number between 1 and 9.

Opportunities

SO strategy to
WO

SO strategy to
ST

SO strategy to
WT

ST strategy to
WO

ST strategy to
WT

WO strategy
to WT

Possibility to attract
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private sector capital

Developing
incentives for farmers
by promoting and
supporting organic
farming

Demand for organic
products

Improvement of
foreign trade

Reduction in
environmental
degradation

Applying and
executing scientific
achievements

827

828 9. Assuming each of the following threats, comparerétative importance of strategies as a

829

number between 1 and 9.

Threats

SO strategy to
WO

SO strategy to
ST

SO strategy to
WT

ST strategy to
WO

ST strategy to
WT

WO strategy
to WT

The emergence of
fake organic products

Legal barriers to
exporting organic
products

Lack of access to
organic resources an
inputs

Lack of pricing
mechanism for
organic products

The existence of
pests and plant
diseases

Low level of
consumers' awarene
about organic
products

5S

The weakness of
educational and
promotional planning

830
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831 10. Assuming each of the following SWOT factors, conepédue relative importance of Strengths,

832 Weaknesses, Opportunities, and Threats as a nuyatveeen 1 and 9.

SWOT Factors

Strengths

Weaknesses

Opportunities

Strengths to | Strengths to
Weaknesses| Opportunities

Threats

Strengths to | Weaknesses t

Threats

Opportunities

D Weaknesses t
Threats

b Opportunities
to Threats

833
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Highlights

A hybrid SWOT- Fuzzy Analytic Network Process igb@d to find the best strategies
for organic farming development in a given region.

* The method considers holistic factors affectingaoig farming and their interaction.

* The method considers uncertainty in decision-makaigments.

» The method considers the agronomic and climaticlpgties of the studied region.

* Developing consumers' awareness programs is theshasegy for organic farming

development.
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