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Background and Obijectives: In recent years, the cessation of forestry
projects and the resulting management vacuum have led to the
deterioration of forest roads. This issue has increasingly attracted the
attention of experts seeking an optimal approach to prevent further damage
to the forest road network, a vital national asset and critical forest
infrastructure, caused by the implementation of the Forest Rest Law. This
study aimed to prioritize strategies for forest road management by
assessing strengths, weaknesses, opportunities, and threats (SWOT).

Materials and Methods: First, a suitable set of strengths, weaknesses,
opportunities, and threats related to forest road network management, from
economic, technical, and social perspectives, was identified through library
research, past studies, and expert opinions. To formulate strategies for
forest road management, factors attributed to SWOT categories and a
number of strategic criteria were developed based on expert opinions and
guestionnaire responses. Questionnaires were completed by twenty
participants, including academics and forest engineers with experience in
forest road management. Since SWOT analysis is qualitative, a decision-
making method was applied to quantify the factors and model strategic
criteria using the Buckley and Chang approaches, both widely used in the
analytic hierarchy process (AHP). The strategic criteria, along with the
SWOT sub-factors, were modeled through pairwise comparisons and
quantified using AHP.

Results: The obtained weights for strengths, weaknesses, opportunities,
and threats in strategic management of forest roads in the northern part of
the country were 3.43, 1.28, 3.78, and 1.13, respectively. The most
important strength was the restoration of forest road functions in the vast
northern forests. The most important weakness was the high cost of
restoring the forest road network coupled with a lack of financial resources.
The most important opportunity was the continuous presence and timely
protection of the forest against disasters and violations. The most important




threats were risks of incorrect planning, excessive costs, and waste of
capital. According to experts, the best strategy for strategic management of
northern forest roads is to maintain part of the network, develop off-road
tourist and monitoring routes, and independently protect and operate roads
(using drones, helicopters, and telecommunication systems). The weight of
external factors (2.46) was greater than that of internal factors (2.36). The
final scores on the four strategic axes of the SWOT analysis were all below
2.5, indicating that a defensive strategy should be adopted. The goal of this
strategy is to reduce weaknesses and avoid threats, in effect, organizations
should scale back activities to maintain survival.

Conclusion: Based on the findings, forest road network management should
not focus on physical development; rather, the role of roads in conservation
and sustainable management is important. With correct management, forest
roads can serve as tools for conservation and recreation. Adopting a
defensive strategy, addressing weaknesses by providing financial resources
to restore part of the forest road network, implementing other approaches,
and eliminating threats such as incorrect planning, excessive costs, and
waste of capital can help achieve strategic management goals for northern
forest roads. In conclusion, SWOT-AHP is a useful tool for rational
decision-making by considering all relevant factors.

Cite this article: Asadi Esboukolaei, Yaser, Parsakhoo, Aidin, Moayeri, Mohammad Hadi. 2026.
Analysis and identification of strategic management of forest roads in north of Iran
using SWOT-AHP approaches. Journal of Wood and Forest Science and Technology,
33 (1), 1-18.

© The Author(s). DOI: 10.22069/jwfst.2026.24416.2141

Publisher: Gorgan University of Agricultural Sciences and Natural Resources



https://doi.org/10.22069/jwfst.2026.24416.2141

YYYY-YoVY ol LLS

& o ué u - ES &
YEYY_YYAT s30T ULS IR 9 092 55918 g pale s hags @ i

Z'}:;-‘ é}'«'}'-_{]u(ﬁ‘;“pgs

2! Jlow (K> sBosl> (S oo S 399y w9 gl gl 9 (Sl

SWOT-AHP il gy 31 ol b

"o 3ldems T glusl ] S gl gl by

.Q\ﬂ\gdgﬁ‘bg;ﬁbchﬂjéjjjusrjl& o isls “Jf\;’.' r}l& RCH ;Ji.;- oI35 Ol e LS| bS8 (6 g2eils N

yaserasadiesbo@gmail.com

Ll WS WS b mle s giosliS psle zils (K oo oLl (K> 05 8 Ll J st
parsakhoo@gau.ac.ir

Sl WES WS ek mle s sliS psle il (K oo oSl (UK oy S
moayeri@gau.ac.ir

sl

sl
skl
14abLl

UV

N

Y

0 S

. e

dlae S|

Sl ol e S 5 U Glag b iy o sladle s iba y dble
350, 36 4 1) raasiie a5 il Wlee nl 5 edn S IS laesl s
Sloslr 4l 5 b K cxl izl 056 gzl 5l b s Jials g b
G b oadlas ol ol o3ls G K Sl ctlayy s e gl Olpea S
S pte SRSl 5 s B ias (o8 DS L1 Gk Sl s el s )

A il JK slaeslr

5 s b s (g3 i | s o gams Il Gl iash s iy, g sl
Lo elenrl 5 2 (sslasl oS 5l 5iS dlad S laoslr 4l &y e sl
A plalis QLld IS 5 masiie ki a3l Sl (globiulS Slidss Sl eslizal
Jolse oosd bli e Julge ol (S0 slaely e 3 3,805 e Sl
ssbaa (60, Dlas ol 5 e liS LA else 5 s B e Jalse cin
53 el pl A sl aelii s eSS 5 OLalidylS Ol 51 sslizal b sduas,
Bl 5 Cope 3wz b S0 Olakige 5 OLallls old 8 Gy law 5§ e
oo s 2 5, SO SWOT Lows o5 il il oS K slezl 5 g5l
Jolos T3 51 3lede 5 eslinul 5550 Julse 035 oS Gl sl (AS (6 S eans
Sl S e bl sen 4 ol sl A5 eslied (AHP) 3l eald

e 5 s S0y a5 ) aglie pbnl b gl o 48 SWOT Lol s 25

e &_,4

VEv g/ Q)T :CJL;JA @JU

VERO/NYTY il s

VECO/NYNY 1 8 pdy b

IS slaells

el

(S ol (g3las, dIss
da o ol il 0 516
(I el o ke

o olelis

‘N



sass 53 SWOT o5 8 coenl ol b 0ol CIa b s A bds oS slaesls &

Copde GLddg 5 Ceop ins (DB blE 05 selowne @l bl tleasly
Ll b o VAT 5 YVA YA /8T (5 w58 Jled Ko laesls (63,
G Sbao s o (G55 5 Chlis o po ) S glaals gl S8
Olis 5 S (slaoslr 4t Conpo (VL (slaa pn o5 abal op Spge o sla K
Sl s S Sl e CBli> 5 pslle e i el Sege b b
lo o Cdyyde 5 GIS aups 5 Capsl Gl Sl 5 Cos A e Sl
s e bl Jlad S laeslr oy e alal ey 45 ol GG 2 S OF 51 23U
S e i oLl S i 515058 Jled K slaeslr Sy e Sl 355005 o e
3 e (51 e g 5 Bl 5 G 5 (6 Kas 8 Gl e 1 s i RS 5 S0
ol el 355 SRl ol 2 il (Gl Slagienn 5 5 Sk 5 slg) eols
Cands sy S35 2 w6 Sl g (PN s Llye 035 51 5ot (V8
3Ll s paly L cnlply cd V0 51 508 SWOT Lo S5l aul 68 ler
o @Bls sl Dlag Sl s s e BB 055 oS sl cpl 5l Gas s S

Ll st glacled 51y sli Laim (gl dnd S e slaolesla

L K glaeslr 4l Co e S a8 il hash el alul g S A
5ol (e Blis s el 2d il Sl il el oSd S5 anny L Bow
Q)ﬂ)b%}éuebb 8‘))3 .C«w“)b)}ﬁ-ﬁ LSJ:’.YL C»-_:A-hl )‘Jf"?‘)"\:’.li QA._lj.iJ.A
szi,i:ffw};jL;'.Eu;-QWLﬁl)\SJiilJ;élé\ﬁ6)\ﬁ\q&\j3w¢@wcﬁﬂ.m
s 5l i bl gl Jle e el b Bl T aul Sbul s s el s
o s ol s K S Gl 4 s Sy fus s MK sleesl
ol el 08B s 4;;()] b ol b Y slaaya G oo 5w ol (555400 5
Cos Jlad K (slaoslr (63 8l Co pde SBlaal 4 015 o poted OF Aol s [
Sl S mands gl s g 5ol SWOT-AHP &8 5505 0L 015 OLL 5o il

ol LIS o 60T S g pla 5 8 s L e

u_li;_? srosl> SR oo S, Guluglel g @L.:L....n OF0) golbaese (5 pre ‘u-‘“”] e g P I m;‘)lfwl §owol ol
DOI: 10.22069/jwfst.2026.24416.2141



https://doi.org/10.22069/jwfst.2026.24416.2141

Oy So g (SIS gl Gl gy [ e (S35 GNCa gl 5 (ot Lurlind

Sd o e 3 sdel 3y 4 St 4 A g L
S sdile 3l 3Ll sy S Glaeslr
S e Ko sail 5 I Conss e Bl
Ll LSaly ol JolS o 55 51 68
Slasaly 8L O8Oty ol a4 (655,0
SFS Sl s ko Il 53 e 0T b
sladis il o Glupea iyl Ll
SWOT-QSPM isls iudls o laotir (5 5lmoanss
SWOT-Topsis ()1 de) SWOT-BSC
5 SWOT-FAHP SWOT-ANP (A V)
Gl is, uiklls (Yo 04) SWOT-AHP
S b pde Sl 5o (6,8 manal Olziy
wi 3l SWOT-AHP il Jue Lol o o
ey ol LYY YY) el b s Sel
sskeg Al ilegeal sladde Sl esli
23S I el e Glais, s
wae ol d Gl Sldllas O eSU 5 sl J gise
el o5 ol
58 Ul s S SWOT ot yay o
S sl ol Olgsa bl WK
Db e ey (3L an s 63,08l ol el
Gk Sl edamy (2 ,ml) Ll 5 L Al gl g
Jos L@’S/V'“’*‘” Sl oMbl anble 5 &l
o g bl il SWOT sl G ul
sl s bl el Lokl Sl
Aol (T8 ) ol by plubs 5 bows
S Gl oS s, S (AHP) e Lo
NS O ek Plaw (5 -
i oS el O 38l ol gl sl S
Wige AHP das s 515 ar g o5 |y s
LS sl Cubae Ll e s sl Sl
S e oLl pes (Y4YY) 0L, 5 oS (Y0)

s Gy 5l eslaad L u‘K“’ slaoly (65,

EVRT

Jlod (R sl oo M laosls
5 Bl (e gl S L L 5l s
4 i tbml 3 SR B3 Gl e
b Sl il K il bl
gz b B s belr S 5 oL
e bd S il slre sl e 5 (U
Dade 5 gasie S ol (SSS 5 Al )
S e SV g g LOT Lol G 5 en
ol o gy K 5 Bl Bl 5 (S
o sn sl osle ol Sl 5 el L
OVgpams lp odolp 5 pslie Lol sl
s My o el s his cbe s K
oo Ll (YY) s el i8S g JSelsS
25 ol b K el ol e
5 skl 5 335 btk s S Gbla
PG s e 5 Bl sl b el
s 8es (V0 ) Wil e esls as s
oS bl 2 s IS glar b cins
Fro ok s s s gl K o
Ghrde 25505 s S el slges s glaolle
LoaS b i IS8 0 508 Jld gls K
355 ol e JKJ- Slaeslr o pde o S S
Jss & L5 e sapte ks ol alsl (A W)
el a5y o slaand o A el LS
SRIF 0T R ks s 4 s
(sasn sl B S Gl b SIS SLE
e Gl 5 SUT G J S WG b S
Col il 0B 5l S0 e S (Ve &) s
b cotle wal b maiie gl 1) o s S
e Slady e ins 5 i Bl o
3000 g Sldg 5 blws b izes
e M laely Sy e 6ln 1 (Sl

Y AY) s



A ERT-IN| D)Loas XY 0,93 (S 9 o (59U g pole S HdgG 4 gl

LS9, 9 dlge
P35 md Gl SWOT (las,ml, 5 Julgs
Jd S laeslr el gl e 380,
S Sl Jalse fseme S 58S
Bl §pame omed 5 x5 O blE
el S e bag 5 bow b lls ol
055 Comal o Jlasl 5 el 055 s 51
3 s ale Jale 2 ol6 055 (S, W, 0, T
Condse ol 5 A Jelse e 055 e
A3 S e g 3l 5 aseie 035 SUF
bl S 5 SWOT Ll casdllas o3 gdes 5
S oS G S laely So e (53,8,
5 A el il 15 s S ol ral (56
e IS slaely Sy e s ilia sl
Jelse alobs Jals assy elwil Jole s S
Sllis aliin s b dasaly s SWOT
Ollid )8 b g ladsliin 5y 1SS EIF T
ol s SWOT 5 AHP oo claasiss
L SWOT Jalse 55 basal, ale skuca sl
ok Olaasie o555 po oele mle 4 ax
sl OB plaxl 5 6 SILE Al o ki 5l
ol 058 Sl 4 SWOT o sa 20 s S
W) Cirs blE «(S) o bl 355 o0 oS
lyea (SD) Loyl (T) by 5 (O) o 3
Jer Lot SWOT lalse s s ol 05 5
(V dsdr Slas s 0) biosd bels Lol jlas
Olma s 0) blwo Gl V) lacies
Lolasyaly b bagslaal 5 Olre s 0) badigs
U cab oo ol glam il b ol 25 1
5 o plal S s ol Cind) ler
tglie (Lo (o o B iy (gl g
55 ele Sl ale 6l biasbin 0l

Cy»-?w):)g:,éjfjl;o s ol Olawrse Lo

G Jole e S AL ,5 SWOT-FAHP
S8 FAHP 5 S5 35 ,a old o sl
G oars b ooy S BT JES e
S (65 paly Ad Lasiie (Slr 5 ML gl SO,
IS e 5l Bl il | el o VL
R g (S Sl s s S
L olssme axs oo V0 45 o5 05 8 45 A2
Bl es S il s ks 2l
S Aoy amd oplow adlae ol g (s )
SS s Aulp 3 A4S b dow 3lude
Sk b ey 4 e g3l oS Sl
LS o ald 1 Jelse aglie OBl 15 50 e
Loadaly 5o (T0YY) OLKen 5 oS ey (YU
S pleeslr Cu e las,al, b))
By ol s ell ol el 5 lSaL
YA asle "G an bl YAl ) wliwlise
Gl K Copte id gy by 056
» M Glaeslr cy e OF wSe 5 SIS s
N o bR ol 4 s b
5 eSS ol ig e Of 4t oS Sl 0l axl g
Rl 585 Ulgean MK loslr cuis
el sl (YY) b K s Sles 5 e
e O g5l el s SWOT Lale « iasi ol
b S5 el bl 3)se 5ol S el
(AHP) 5| saledes Lo T3 2, plesl 5
wllas gl s a5 S o SWOT b s
I e L e
Sladag 5 oo b wins (o Bl L)
e A ol IS claesle e
Slrely S e L3l slas aly s SWOT Ll se
sl Oluba,ls ok 5l el L s

J)..f-:t;a



Oy So g (SIS gl Gl gy [ e (S35 GNCa gl 5 (ot Lurlind

Gl K ezl 5 olal Blas 5 oy e
e S S S Al e 53 S s S
o 53 5 A3 S Sl wlila gy bS50
25 ol GISSLE s iy Yo L
sl al, 5 SWOT Jolse as Jol o
s M Glaesls copie s s glubis

w\ ol o3l QL.L.;Y J}J\?}\ d).\}

o5 LAHP s 55 gdoad, lie (0 JS2)
05 asliin o cpl L(YA) 55 sele Jl b il o
ol dd S5 ol B ey b5 gas
Ll OB iy slas Plas an3dS Slalls
S )\ @M o M 5 aelliow 5 Y slows
23 e 9 4 L Ji,o— Olodige QQK.&.:\J

.uwj)ngMQI#@qu}l Japla-,‘ob- SR 9D e g 3,5 SWOT J.el_,c—\ Jod>

Table 1. SWOT factors examined in the present study, resulting from the aggregation of expert opinions and
literature review.
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Table 3. Pairwise comparison of strength criteria in forest road management in FAHP analysis from the
experts' perspective.
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Figure 2. Weight of the factors of strengths, weaknesses, opportunities and threats of strategic management of
forest roads based on the SWOT model.

Yo



Oy So g (SIS gl Gl gy [ e (S35 GNCa gl 5 (ot Lurlind

Ol s alf..\.l; 3 AHP J:Jau‘ BE JK"’ sl o e slas al) gy anslae - Jod>
Table 4. Pairwise comparison of forest road management strategies in FAHP analysis from the experts' perspective.
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Figure 3. Weighted position of forest road management strategies based on SWOT analysis.
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Table 5. Incompatibility coefficient (ICR) of the matrices of strengths, weaknesses, opportunities, threats
and strategies.

ICR IClI L AWi e Lol Jele
Relative weight Factors of matrices
2.78 0.43 S1
0.27 0.06 S2
0.05 0.06 5.24 1.09 0.22 S3
0.64 0.13 S4
0.81 0.15 S5
2.82 0.37 w1
2.31 0.33 W2
0.40 0.06 W3
0.10 0.16 6.77 0.77 0.11 W4
0.23 0.04 W5
0.54 0.08 W6
0.76 0.13 01
0.23 0.05 02
0.01 0.01 5.04 1.25 0.26 03
2.77 0.53 04
0.14 0.03 05
0.98 0.18 T1
0.34 0.07 T2
0.05 0.06 5.24 1.10 0.21 T3
2.52 0.48 T4
0.34 0.07 T5
1.62 0.24 Stl
0.98 0.14 St2
0.16 0.02 St3
0.10 0.18 6.89 0.39 0.06 St4
0.67 0.10 St5
3.22 0.43 St6
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Table 6. Final weight and prioritization of internal factors of forest road management in SWOT analysis from
the experts' perspective.
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Table 7. Final weight and prioritization of external factors of forest road management in SWOT analysis
from the experts' perspective.
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Figure 4. Position of internal and external factors in terms of the four strategic situations in the SWOT

analytical matrix.
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