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Article Info ABSTRACT

Article type: Background and Obijectives: Forests constitute the bulk of renewable

Full Length Research Paper  resources and play an influential role in economic growth and sustainable
development of any country. Therefore, establishment of appreciated
programs would require sufficient knowledge of these resources. A forestry

Avrticle history: plan should ensure the production of goods and services without seriously
Received: 08.03.2022 misaligning forest values and the future of forest production. In this way, a
Revised: 10.01.2022 management plan will be successful provided that its management aspects
Accepted: 10.23.2022 such as scientific, ecological, executive, economic, and social dimensions

are realized together and that the balance between these aspects is
predicted, even if this balance is difficult to conquer. The aim of this study

Keywords: was to identify the factors affecting the performance of forestry plans in
Criterion, i

Fuzzy Delphi Iran and to rank them based on expert judgement knowledge.

Sustainable f(;regt Materials and Methods: For this purpose, a hierarchical Fuzzy Delphi
management method was used based on the subjective opinion of experts at three levels.

In the first level, “scientific” component (included 7 component), in the
second level, “managerial-executive” component (included 18 component)
and in the third level “legal” component (included 9 component) were
positioned. The final importance of components or criteria were obtained
from pairwise comparisons through expert opinion assessments.

Results: The results showed that the criteria of “coordination and
communication between the scientific, executive and legal structures” had
the highest weight (0.181) and therefore a high degree of importance. Among
management-executive component, the criteria of “high dependence of forest
dwellers and their livelihood on the utilization of natural resources” gained
the highest weight (0.866). The criteria of “transparency of the plan
supervisor, supervisor's activity and attention to his/her reports” and criteria
of “destruction and wood smuggling from the forest”, each with an overall
weight of 0.150, jointly had the highest final importance weight.

Conclusion: Although there is no single method to evaluate and determine
the effectiveness of forest management plans, identifying priorities,
especially by separating forestry plans in different regions of a country, has
a significant contribution to the assessment, performance improvement and
decision-making on future cessation and extension of logging ban plan or
change of practice from traditional logging to conservation.
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Table 1. List of the criteria and component.

ke Dlre slaadl 5o
Scientific component

adje U
Component Code

Slagis b3 i 5 pale Sle OIS Rasn e Dliies w8 Sl elial 5 Rasy Sl oSl

Lhcj]o&\ﬂ-\)éﬁ)uljﬂ 1
Participation between the research departments and executive offices. Using the results of scientific
research from the scientific and research centers in the planning and implementation departments
s b s (bl oledlbl il 335 b Sledbl 5 Ll )
Detailed statistics and basic information such as statistical information, thematic maps, etc.
S0 s ol ede glalle o LU s Siales 3
Coordination and communication between scientific, executive, and legal structures
s (Wlaes) Daelle (L) Codaoli S glaoy s S o OLL 3l Ay Lacjlo s Shes Cdbge Ol b5sl o b
L&Ji,}‘;a.ws}uﬁswjjz:ﬁ)écjbf1db)}bbﬂjb%)\u.bm 4
Monitoring and evaluating the success rate of plans after the short-term (annual), medium-term
(ten-year), and long-term plans from a scientific perspective, for example, the effect of the plan on
improving quantitative and qualitative characteristics of forests
(islS Odme il LIS p A gk ol oS sladl e syl b bl bL
s o w‘bﬁé)&aﬁ Sl g Slal Lg)UggS\]:‘i\gj...j &l als 5
Interaction between the other economic sectors that affect the activity of plans such as mining,
agriculture, livestock, etc. and sharing goals for cooperation between these sectors
ain Ll 53 lag o Cillas] 6
The flexibility of plans in special conditions
5 VTedle (GLl las s Ol (b lul 3 L 5l b sl 5,08 bl 2 b g s IS
adksie (g3lail 5 eloxrl flow 7
Ability to create a prepared plan in adaptation to natural conditions, the capacity of human
resources, machinery, and social and economic issues of the region
= e slas slaadse
Managerial-executive component
bk galadl 18 25l 4 ax 5 1
Attention to the economic evaluation of the plans
bk 5 ) 55 5 SSAS sl 4 axr s 2
Attention to ecological and biodiversity values in the plans
O Bsaas yarass pde 5 Lol 3508 3
Lack of funds and no allocation at the appropriate time
S ke i o S8 36 NGO slgips o sbaolesle b 5,8 4
Influencing cooperation with non-governmental organizations (NGOs) in the management sector
LACJJQ): solasl 5 elaz Blas yiss 035 K S 5
Non-significant the social and economic issues in the plans
@NQSJLLA)(::J»:L\:;\ 6
Public participation
jﬁ:l}lé\ﬁucjbosﬁ\jg)&:&\r,\; 7
Not employ the local people in the implementation of plans
o.\,\;jé‘jwéucjbb";-}r.\; 8

Lack of complementary programs for the future

o4
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Continue Table 1.
ol Hlae slaadl 5 CHEVINLY
Scientific component Component Code
SaS 5 sl Er S o b g e s o Soalen 9

Coordination between sectors related to forest, rangeland, watershed, and agriculture
bk Conde o 3 (ot Gla i 5 S 5 ) sl 10
Presence of companies and private sectors in management plans
20 p 308 5 Olaasis gl b b Cilal @L"Jf_w’]
Informing the goals of the plans for professionals and the general public
b e 3 (6l e el Ctme 5 b I DS 5L (Sl 1
Dependence of forest dwellers and their livelihood on the utilization of natural resources

11

b aJ.ia.‘.»:\:)\)BLgC)b Lglﬁlﬁ}.ﬁ sl 13
The proportionality of the plan implementation schedule with the contracts
3,13 s elool s o e Slens S A 14
Predicting the commitments of operators based on the contract commitment
sprge Slag b sl ekl gla it Sl Olgioar b gl 51 Jol ol 51 sl 15
Using the results of the implementation of the previous plans as a criterion for forecasts for the future
hdﬁfwﬁa}é:l}ldﬁf)gy 16
Employing experts in decisions
Lack of coordination in decisions
b K DL ane s sla e b b Sl Gulles 18
Alignment of the plan’s objectives with criteria of sustainable forest development
S8 slre slaad 5
Legal component
b mbe 18 055 e 1
The ambiguity of natural resource laws
J}:uQb‘)‘}yﬁrv\i«ju‘yuq:ya.,b)b)b 2
Lack of deterrence of law and lack of legal requirements
Pay attention to the nationalization of the forests as a principle of the law and the public ownership 3
of natural resources perspective
j‘:"bck“g);’”)ﬁ"\”‘“:)‘)‘ééuij 4
Powerful cooperatives in natural resources
VL Slalis (63 5 3o el Ol 5 0536 Cins
Weakness of the law and application of individual tastes and inclinations of high-ranking officials in 5
law implementation
o8 Slesisn ple 6
Lack of regular updates on laws
TP il s e 3 S50 Lailss G 5 e lesl s 7
Predict the correct and accurate application of legal criteria in preparing and compiling the plans
S SIS a5 BL sy Wb b BU by jasia 8
Assigning a specific supervisor, the appropriate activity of the supervisor, and prioritizing its reports
Pt P Py - S PIPS JPRUIeS, 9

Destruct forests and increase timber smuggling alarmingly
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Table 2. Profile of respondent.

(1) Syl
Abundance (%)

(L) ol rl 5 ke 4

Scientific and -executive experience (Years)

3 Jl Ve 5l 50
Less than 10 years
54 Jueye Gy
10 to 20 years
15 Jle Yo 5l 5
More than 20 years
L;":"DJ S
Level of education survey
15 S
BSc.
29 Ll i S
MSc.
1S
46
Ph.D.
..
Specialization
Forest science
flij = (C~lij, éij, Vij) ") QT BE S el u’i’}) L;)'Lé Ji.b sl J.:bu" U’:'"JJ
b o Sl eslaal Lot ol 31 s glaesls
oij = min (Bix) M) e 5 M e S e L i slaesls 4 g bl
Loahts SO w e 5SS eeends 2 plaxl @
1 . . )
5ij = (Hﬁ:lﬂijk) /TL (Y’) 39 aﬁ?'- J‘)ﬁ‘ )‘ U:..\ U’LJJ U'l\ BEl J_}Jda C)Lu
yij = Mmax (ﬂijk) (&) el Sl Jﬁ\.k} JE s J”J\:.a &b slasl

Loanclie o3 1 adlge s Coenl flge VU Ll o
ol K paase oS3 51, =1, 2, ) | il e
= Nd= Cs g a gyl g s kK=1,...,n)
el Olaasze Ol wds 5 8le 5 b

S o et [A B T3k s baadl e opl islie

1

K s S 3505 a3 Ul e &S
Sy danle Ol LS e, LS5 556 slasl
S eSS sl s s sl el 00
S ez b oleSbl o 5 s s, sl
Lilgy ) oslinal b (536 slage pamma o iy s
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Table 3. Results of relative fuzzy weight of component related to the scientific dimension in the survey of experts.

@) o 536 055

Relative fuzzy weight e S e
Component Criterion
Z3 2, z;
1.740 0.801 0.221 1
2.192 0.901 0.228 2
3.192 1.215 0.574 3
3 1.124 0.363 4
e dn
2.789 0.862 0.265 5 Scientific dimension
3.227 1.082 0.522 6
3.427 1.088 0.485 7
19.567 7.073 2.718 £

Total

Slanasiis 5 w53 oo dn 4 b o el ie 2lg 50 059 Slmlons s —E Jyur
Table 4. Results of final fuzzy weight of component related to the scientific dimension in the survey of experts.

Jlse 2l 03 Jelss 3B 035
sl Final weight Fuzzy weight Ao 5 Some
Rank Component code Criterion
W W3 W, Wy

7 0.093 0.640 0.113 0.011 1

6 0.115 0.806 0.127 0.015 2

1 0.181 1.174 0.172 0.029 3

4 0.148 1.104 0.159 0.019 4 ) “’& _'\”' )

Scientific dimension

5 0.119 1.026 0.122 0.014 5

2 0.169 1.187 0.153 0.027 6

3 0.169 1.261 0.154 0.025 7

y
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Vadlge
Yail 5
0 ad3e
§ ail 5o

Voad 3

P
Component

N ad 5o

Y ad 3o

0 0.05 0.1 0.15 0.2

sl ol
Final weight

ke dns 4 by gaadlpe 55U A ol 03— S
Figure 1. The final weight of Fuzzy Delphi components related to the scientific dimension.

50 ol 05 b Ol e panass pis 2 P gl e gbdie ) m
sl Ds e SSHUe 5 o pe slazel wdle Olaasas oBs Sl (ol bap b 5 Ses
Ladls i3 Py 5 P AH 53 e /AN B LAJ(I?; oSl 5L L;;.W.U e oS sl LS
$3B  ale Ois prmes (V5 0 ladsir) 033 b b b 51 (ol e 4 LOT Ctine
ol = e A a4 b e slaadie Ll gl el S 3513 1) Sl 855 5 o /AN ol
sk asls la Y S s cul S sl m e A laadse Ol 3 1, ol @Y
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Table 5. Results of relative fuzzy weight of the components related to the managerial-executive dimension in
the survey of experts.

@) s 536 055

Relative fuzzy weight “dl3e a8 ome
Component code Criterion
Z3 2 z

2.586 0.838 0.231 1

2.797 0.978 0.211 2

4.111 1.458 0.749 3

1.817 0.680 0.190 4

3.361 0.989 0.189 5

4.169 1.358 0.695 6

3.163 0.972 0.425 7

2.618 0.876 0.249 8

2.746 1.006 0.448 9 el = e e
2.672 0.944 0.425 10 Managerial-executive dimension
3.486 1.004 0.404 11

4.072 0.511 0.745 12

1.602 0.516 0.152 13

3.075 1.044 0.458 14

3.237 0.919 0.177 15

3.281 1.189 0.270 16

3.286 1.173 0.518 17

3.725 1.149 0.478 18

55.804 18.604 7.013 &

Total
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Table 6. Results of final fuzzy weight of the components related to the management-executive dimension in the
survey of experts.

s b6 O3 Jolse 638 035
<2551 Final weight Fuzzy weight dze 45 S
Rank Component code Criterion
W W3 W, Wy

16 0.041 0.369 0.045 0.004 1

13 0.043 0.399 0.053 0.004 2

2 0.085 0.586 0.078 0.013 3

17 0.032 0.259 0.037 0.003 4

12 0.044 0.479 0.053 0.003 5

3 0.081 0.594 0.073 0.012 6

8 0.056 0.451 0.052 0.008 7

14 0.043 0.373 0.047 0.004 8

9 0.055 0.392 0.054 0.008 9 el e
10 0.053 0.381 0.051 0.008 10 Managerial-executive dimension
7 0.058 0.497 0.054 0.007 11

1 0.086 0.581 0.081 0.013 12

18 0.026 0.228 0.028 0.003 13

6 0.059 0.438 0.056 0.008 14

15 0.042 0.462 0.049 0.003 15

11 0.053 0.468 0.064 0.005 16

5 0.065 0.469 0.063  0.0049 17

4 0.065 0.531 0.062 0.009 18
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Figure 2. Fuzzy Delphi final weight of the components related to the managerial-executive dimension.
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Table 7. Results of relative fuzzy weight calculations of components related to legal dimension in the survey of experts.

@) o 536 055

Relative fuzzy weight “dje 55 s
Component code Criterion
3 2 z
4.492 0.942 0.268 1
2.419 0.992 0.538 2
2.442 1.031 0.508 3
1.664 0.722 0.303 4
5
1.376 0.745 0.251 5 o
Legal dimension
3.088 1.144 0.480 6
1.897 0.990 0.413 7
3.912 1.254 0.630 8
4.417 1.286 0.547 9
25.706 9.016 3.940 £

Total
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Table 8. Results of final fuzzy weight of calculations the components related to the legal dimension in the
survey of experts.

Jlse 26 O3 Jelss 56 O35 .
e Final Weight Fuzzy Weight e N
Rank Component Criterion
W W3 W Wy

6 0.108 1.140 0.104 0.010 1

4 0.112 0.614 0.110 0.021 2

5 0.112 0.620 0.114 0.020 3

8 0.074 0.422 0.080 0.0102 4

s
9 0.066 0.349 0.083 0.010 5 sl
Legal dimension

3 0.123 0.784 0.127 0.019 6

7 0.092 0.481 0.100 0.016 7

1 0.150 0.993 0.139 0.025 8

2 0.150 1.121 0.143 0.021 9

A
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Figure 3. Final Fuzzy Delphi weight of the components of the legal dimension.
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