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Table 1. Cronbach's alpha coefficient
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Cronbach's alpha Criterion
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0.91 Technical knowledge, technology and human resources  Slusl (59,5 5 (5,9L8 (o3 il
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0.93 Infrastructure needs bop; slasls
0.92 Laws and regulations Ol yae g oyailed
0.89 Cultural, social and environmental requirements oo 5 cloizl ( K2 )8 slogains;ls

Source: Research findings Gebos gloadl iae

o)l 08l 5 )90 Lmo)LoT ool 1A el odw] Cewd a [V YL oluel Qs.c)”l ol g as b\iT
Sl pdy oLl Gabl; Olie 3l dalicon a8 cnl ST sl oaimolis sue
(S5 g00) oo s Shy -



1TV 815 Glo g Suls” S Lol

05 Conl 039 gz 6l IS ladige 5 lulid S 51 a5 Ve Lol gaioss el oLl dnels
LS5 LT T asyo Ae g wls ludige § ol IS |, i, axels 5l auoys Y-
(2 F) asdlac 050 Jrass o Jai sl asdllas 5,60 o 31 yiogh ol )0 puizren S0ls oo
GV pdnd 398 G V) (ol )5 (G5 A) ol )l (ol )15 (55 B) ¢(6 550 S jae sl ls
33l g (5 Sles wlo ylid aslisun jy Sledbl Jdow § 455205 gl uiores aibls olous
et LA s Jls B0 L3 st 5 Jlo ¥) LT S oS Jlo YR asdllas 5,50
el odgy Jlo Yo 5l i (g 09,5 4 bgy e adlllas 590 o131 S5l 0 5 e
b asls g byl gl 5wl g o lubl -

4 (09ed 4z gl 5 hadye Gl )y (glailbelS Dlide ) ooliiwl b (ighy (nl )0
ol (6l ke o gl 45 g0lS LaSLa TV 5 Lol Jlne # cylolis 5 olSys 5 ki
5ok 7 Glne Slzil 5 2 S0le) (g lel Dledbl ol (5510 5 (LS liwl 3657 5 oz
Db (V) Jgor 255 a4 (gwy 2 990 2> L0 TY

AL 5 ooz @buo 1o L IS a ko ju sl (o) 2 990 (ALY Shrogi (soylol ¥ Jour
Table 2. Descriptive statistics of the indicators studied for investment in the wood and paper industries

S bl Sk sl s
Standard Mean Indicator Criteria
Deviation

Technology (modern, (s ¢yy20) Sysbd a2 o
=
1.05 3.48 accessible) 5 S
- - [=2]
0.88 3.99 Energy (water and electricity, fuel) (S5 e Gy 9 ) 855 % _§
0.94 3.90 Human resources (training, technical knowledge) (5 Uil e ybjeD) (Sl (59,5 i g8
. . N = 3
adsl olse oot o WSS g iyl e o BT
1.15 3.34 The degree of flexibility of the factory in changing raw materials % % é
0.85 3.75 Capacity and type of machinery YT pile 55 5 b\l 3 i’i 2
o [+
(5,518,L8! s ¥+ s (g0 Jaecil 4S5 sl ) 073 £ E _Lé
Type of storage (open-stack storage system, baling, system 20, warehousing E
1.05 3.29 system)
0.89 3.90 Revenue (granted facilities, selling price) (g Ceoad o pllael EMgand) el yo
1.00 3.90 Capital cost (development, operation) (6519 20yt cdrwgs) slo yus s 30
1.07 3.77 Collection cost é‘»ié&;_ AL
1.09 3.53 Transportation cost (materials and products) (o game g 3lge) Jii 5 Joo ais 30 8
0.99 3.71 Operating cost (research, purchasing ) (07 olides) glles a4y 3 ,_%
1.02 362  Storage cost Sleepsi e O &
1.05 301 Reduction in imports Slly rals % E
0.91 4.09 Increase in exports Sl olo il g
5 S35 VI (g8 bl L sl alole il wd; Sl (Jesli) sl olg) (2958 L

(&bl
Sales market (market potential, market growth, distance from the market, sales
0.85 3.95 ability of the manufactured product and marketing)
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0.82 4.23 Profitability (value added, return on investment, profit margin)
S b I 5l ks sy 3 )lge el it e ) liebsl (3958 Olie k) (2l Jpazee
(ot
Final product (quality, sales volume, supply assurance, provision of required items % §
0.82 4.23 from inside or outside the province) :3~ B
Gl as e (ulio b 4515 alols wlye cuiS wlge (ljme) adgl olge n 2
Raw materials (amount of materials, quality of materials, distance from the factory 'i o
0.88 3.71 to sources, stable supply) P g
0.67 3.98  Thecountry's need for that product Jyame o\l 40,525 515 olyee 13 f
1.19 3.96 Export potential of the wood product 97 Jyazme Ol jolo (Jeolsy) osilly s % §
1.14 2.77 Place in the shopping cart of wood products 97 S same 4y ,5 a0 oKl
1.19 287 Variety of uses of wood products 97 S same | oslitul g4
0.77 4.04 Investment attraction SIS Gle puo i
(s b gl ool ¢ Jguamo dlge VT yile) Jis g Joo 4 g Lojls
1.00 3.43 Transportation needs and network (machinery, materials, products, road or rail) 3 8
@
0.83 3.80 Economic growth olamdl wi, 3 ®
-1
e cg_l;.a wody grio slaasls) (g3, 51)'[4 Lo éLma.»”!)_é Coio il 3\ g
(Sleass 5 Gt s Sloss lojse 4 &
Background of the fiber or agricultural surplus products industry (competing -
0.99 3.05 industrial units, ancillary industries, service and support and repair centers)
1.14 353 Degree of industry-university relationship olRiils 5 Caro b3l 5
0.95 3.38 Environmental laws e Gy ol
Y o2
Tax and banking facilities Ly Sl OHlges - 82
0.86 356 ¢ Sl Sl 18%
A ®
Permitted distance s slxe osgaza o 8
1.23 3.06 range
0.94 3.47 Environmental problems sheecun ;) slaalins 3 2
1.15 3.39 Increase in employment creation bl il %J o %
1.26 2.92 Population growth rate Comozr &5, &35 55 - % ;S;
123 296  Increase in welfare ols, 33l é‘; jﬂ 23
\ © =
0.99 324  Response to demands baulss w gl 2 T2 E
. =3
102 376  Industrialization O ko % © %
1.00 390  Competitive power s, ol ®
Source: Research findings Getos gloadl iae
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Table 3. Calculation of the final weight of indicators by applying the criteria weight

039

. e TOT BT L o
ol Indicator  Criterion Inﬁ:ator Criteria ;Lo
Final Weight Weight
Weight
0.00254 0.02668 Technology (modern, (Lo yosd ¢y yke) &%)sw =]
accessible) 2 T
eyt - - T & o “ >
0.00154 0.01524 Energy (water and electricity, ) (CSgm ey g 1) 50 13 g
fuel 7 2.,
.4 e EXUA | of o . - D
0.00167  0.01756 o ) (2 o Goiel) Sl 693 g 8¢
Human resources (training, technical knowledge) S a2
e oy AN D
0.00339 0.03556 0.09538 adgl olge i o &> )5 (5 pdyllasil e 93 g
The degree of flexibility of the factory in changing raw materials DA
Capacity and type of Y oile g9 g b b LEE
0.00151 0.01585 Oele €5 9 522
machinery j 3
(619l s ¥ s iz Jae Gl ST (6510 )Ll pinn)o 53 g9 = E
0.00286 0.03009 Type of storage (open-stack storage system, baling, system 20, 8
warehousing system) =
039 SLa . .
" Al 039 ke 039 sle o
. Indicator  Criterion Indicator Criteria ;Lo
Final Weight Weight
Weight
0.00234 0.01548 Revenue (granted facilities, selling (g8 cuasd o olacl S guns) \.L-el)é
price)
0.00308 0.02036 Capital cost (development, (6,195 0500 dnass) Al yus @,a
operation)
000394 002599 Collection Solenz 4@
cost
0.00440  0.02907 ) ) (o Jsaze 5 olge) & 5 Joo 4o "
Transportation cost (materials and products) e
0.00323 0.02135 Operating cost (research, purchasing) (3,5 (Dlddos) glles ayse } E
000367 002422 o516 OO R S Y-
' cost ~ 8
000351  0.02316 Reduction in s s 3 E
imports S
H - B Y O
000241 0.01593 Increase in Shsle Gl i
exports
Y hg,8 collB b 5 alols ik ad ) Gl (Jedln) 058l olgs) (29,8 3L
0.00223 0.01473 (Sl 5 sy
Sales market (market potential, market growth, distance from the
market, sales ability of the manufactured product and marketing)
000188  0.01241 . (g 090 sagleyos St 30 039331 5] Ol5ee) (2239
Profitability (value added, return on investment, profit margin)
039 e, 03
sl =009 Criterion Lo Slezo
Final Iw;:cigﬁ:r Weight Indicator Criteria
Weight
313 930 Silge el @b e I liebl (B8 liee (oiS) ld Jpaze .
0.00105 0.01175 el b sl 2
Final product (quality, sales volume, supply assurance, provision of 3\ @,
required items from inside or outside the province) NS NI 31
Gl 28,5 cabio b a5 1 alold slge CoinS lse l5ee) asl Slgo 3\3 £3
0.00146 0.01621 Raw materials (amount of materials, quality of materials, distance from i Es
the factory to sources, stable supply) 53 2
, R ve s s @
0.00076 0.00844 0.09015 The country's need for that Jyame ol @ ,9a5 5L ol 9
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Export potential of the wood

@97 Jyare Slyole Jily

0.00433 0.04810
product
0.00466 0.05178 ) ) w97 Sodsame 35w ) Rl
Place in the shopping cart of wood products
0.00488 0.05421 Varety of uses of wood 97 e gams 1 eoliul 5s5UsS
products
[S31) T .
. R )T sbxe (339 sl Jlso
g""fl Indicator  Criterion Indicator Criteria
naj Weight Weight
Weight g 9
0.00103 0.01093 Investment attraction SN ale s i
(s b slosls (Jgamae colge «o¥Tpitle) Jis5 g Jo> a5 g lajls
0.00235 0.02491 Transportation needs and network (machinery, materials, products, road @
or rail) 33
0.00138 0.01465 Economic growth sladlos, o
:
0.09454 plio ud; S slaasly) 65 slaSolile b (58 sl 0555l 3 Cario aring JR §
(ats 5 sty s Shass slosSyo ool T
0.00292 0.03097 Background of the fiber or agricultural surplus products industry q” €
(competing industrial units, ancillary industries, service and support
and repair centers)
0.00320 0.03385 Degree of industry-university relationship — ol%asls 5 o bLs )| ol
$31) L .
" la 039 ke 039 T Jno
o Indicator  Criterion ) N
Final Weight Weight Indicator Criteria
Weight
0.00767 0.02637 Environmental (et 5 ilsd :
laws % o2
. . RE=R-]
0.00509 0.01751 0.29089  Tax and banking facilities b g S dlges oS
0.01510 005194 Permitted distance 8l jlre odguae T =
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[S31) T .
" Al oy e 0l L o
' Indicator  Criterion ) N
Final Weight Weight Indicator Criteria
Weight
0.00679 0.02450 Environmental b slaalins )
problems 3
0.01021 0.03684 Increase in employment creation ehdbesl ol %
0.01605 0.05788 Population growth rate Copmozr &) F53 Jﬁﬂ :
f Wb, ulid N
001519  0.05478 0.27738 Increasein B, a5l . jﬂ
welfare \ '
0.00866 0.03125 Response to demands aiulgs 4y Fewly + .
0.00725 0.02614 Industrialization Ok Sako %
0.00646  0.02331 Competitive b oly "
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Source: Research findings
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Table 4. Prioritization of all key indicators in investment in the wood and paper industries of Guilan
Province
Caglgl Q sl Sbxe
Priority Indicator Criteria
1 0.99386 Energy (water and electricity, fuel) (ESgw i3p s 2D 655 Y .
2 0.99206 Human resources (training, technical knowledge) (58 s e yysel) (Gl (g5, 33 _;-:%
3 0.99175 Capacity and type of machinery Y paile g45 g ooyl HB E fJ 2
i s s 9 188
4 0.98138 Technology (modern, accessible) (Lo fasd ¢y yda) (5 y3lid % % _(_: > §
(510311 s ¥+ o g0y Jae 5L 45 (6l Lol pitn) 0 03 g9 ?\ g% £
5 0.97550  Type of storage (open-stack storage system, baling, system 20, warehousing system) B § %
adl slye i o Al )5 o pddilhanl e 5 8
6 0.97145  The degree of flexibility of the factory in changing raw material
Caglgl Q s Sbxe
Priority Indicator Criteria
(G989 oy Su25 0039381 (1)) (l50) (o205
1 0.99439  Profitability (value added, return on investment, profit margin
2 099089  Increase in exports Slyolo iyl
(lil 5 sdgs VI (g8 bl 3l 5l alols 13l ol (i) 098l (ls5) (B8 ik 8
Sales market (market potential, market growth, distance from the market, sales ability of the IS
3 0.99009  manufactured product and marketing) o L%
4 0.98905 Income (granted facilities, selling price) (Uhsyd o ¢ oollacl EDLgnd) Sl o _;i %
5 0.98506 Capital cost (development, operation) (6,195 050 cdrwgs) aslo yus aly 30 _;\ 8
6 0.98262 Reduction in imports Sloyly Ll Y é
7 0.98109 Operating cost (research, purchasing) (5 lidss) glles 4o 0
8 097723 Collection cost Sosleez anse
9 0.97632 Storage cost Gilwo oS any 3o
10 0.96869 Transportation cost (materials and products) (b same 5 olge) J&5 g Jox a0
Caglgl Q sl Sbxo
Priority Indicator Criteria
1 0.99697 The countrys need for that product Jyaze ol 4 ,9i5 505 oliae
(Ol gl 5 JB13 51515 350 3)f50 als e Sl plabl e g 8 s 020iS) ol Jpame D g9
Final product (quality, sales volume, supply assurance, provision of required items from =3
2 0.99689 !N . S 33
inside and outside the province w2
Gl 46 qulin B a5 IS alols olge coieS wlge ol5e) alsl slge ,; a
Raw materials (amount of materials, quality of materials, distance from factory to sources, 3 g
3 0.99169  stable supply R
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4 0.95171 Wood product export potential 97 S same Oljolo (k) ogilly ol a2
5 0.94129 Place in the shopping cart for wooden products 97 DYgame 0y 5 s 0 oKl ?3 o
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eyl Qi e Sbxe
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¢ S s ~ 2
3 0.97670 Economic growth olamdl wi, % 5
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Background of the fiber or agricultural surplus products industry (competing industrial
5 0.97061 ) . h - . >
units, ancillary industries, service and support and repair centers)
Caglgl Q ] Slxo
Priority Indicator Criteria
Tax and banking facilities b g Sl Ol & v
1 0.96711 ) 2§
2 0.93969 Environmental laws hoecan) ol - § 3
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o glgl Qi el Hxo
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1 0.95043 Environmental problems Sloalins 3 2
- : . L
2 0.92379 Response to demands baiulgs 4 zuly % ?, £
3 0.91755 Increase in employment creation bl ol _% - ‘_g qg)_
4 0.83640 Increase in welfare old, Lzalsél 3; jﬂ 2(_;:;
. . P \ <
5 0.82259 Population growth rate Comozr O, £ 55 g E %
6 0.11450 Industrialization ERVAETDS _g 3¢
Competitive power By ol %Y é
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Source: Research findings
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Table 5. Prioritization of all key indicators in investment in the wood and paper industries of Guilan
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Province
Caglgl Qi Indicator 5L
Priority
1 0.99697 The country's need for that product Jyaze ol 4 ,9i5 505 oo
(Il )5 5 518 51316 550 3 fp0 ls a0 lizabel e 8 ol <) 25 Jpana
2 0.99689  Final product (quality, sales volume, supply assurance, provision of required items from inside or
outside the province)
3 0.99605 Investment attraction G lo yw S
0.99439 (29 205w calo o S 039381 35)] l500) (B0 D900
4 Profitability (value added, return on investment, profit margin)
5 0.99386 Energy (water and electricity, fuel) (CS g G g 1) (55,0
6 0.99206  Human resources (training, technical knowledge) (5 il e b5900) (Sladl (59,0
7 0.99175  Capacity and type of machinery Y paile 45 g ool
Ol b 2 caulin b 41515 alols wlye cainS wlge ol5me) adsl olge
0.99169  Raw materials (amount of materials, quality of materials, distance from the factory to sources, stable
8 supply)
9 0.99089 Increase in exports Slyolo il
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10 0.99009  sales market (market potential, market growth, distance from the market, sales ability of the
manufactured product and marketing)
11 0.98905  Revenue (granted facilities, selling price) (Lh9,% Cead ¢ gllael EMpd) wol o
12 0.98506  Capital cost (development, operation) (610 0 4 chrags) dslo o 4y 32
13 0.98262 Reduction in imports Sl ly yals
098224 (ks b loolx ¢ Jgama wlgo oV pisle) J&5 g Jo aSois 5 bojls
14 Transportation needs and network (machinery, materials, products, road or rail)
15 0.98138  Technology (modern, accessible) (Lo fwd ¢y yda) (5 y3lid
16 0.98109  Operating cost (research, purchasing) (4,5 «lidos) Slles 4o
17 097723  Collection cost Srsleer auie
18 0.97670  Economic growth solazdl ws,
19 097632  Storage cost Siluoy>S a0
20 0.97627  Degree of industry-university relationship olKiils 5 o bl )l 5
(6503l s ¥+ s g0y Jae b S (510l ) 0,253 £55
21 0.97550  Storage type (open stack storage system, baling, 20 system, warehousing system)
22 0.97145 The factorys flexibility in changing raw materials adgl olge yois jo il )5 g dySlhasl ol
5 Sloas slajS pe o il plio woud, ginio laasls) (55,5LaSslile b 5y (slaod gl 3 Canio aiioy
(S yoss g (Sloiiy
23 0.97061 Background of the fiber or agricultural surplus products industry (competing industrial units, ancillary
' industries, service and support and repair centers)
24 0.96869 Transportation cost (materials and products) (b Jgazs g dlge) J&5 g Joor aiy3a
25 0.96711  Tax and banking facilitie b g Sl OMgs
26 0.95171 Export potential of the wood products 97 s Jsaze Ol lo (Juily) osdly olg
27 0.95043 Environmental problems et ; sboalios
28 0.94129 Place in the shopping cart of wood products 57 S same 3 3 s 10 oKl
29 0.94127  Variety of uses of wood products 97 S same 3l ooliiul £45
30 0.93969 Environmental laws e Sy uilsd
31 0.92379 Response to demands aiulgs 4 zuly
32 0.91755 Increase in employment creation bl Gzl
33 0.84606 Rules and regulations regarding permitted distance limits Slue jlxe 0390 &l yie g yuiled
3 0.83640  Increased well-being old, yiul58l
35 0.82259  Population growth rat Copmoz &5, &
36 0.11450  Industrialization O gais
37 0.10625  Competitive power Calsy ey
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Table 6. Prioritization of key criteria in investing in the wood and paper industries of Guilan province

<9l Q Criteria Lo
Priority
1 0.77678 Technical knowledge, technology and human resources Sl 59,05 5 (5 yalid o 28 isls
2 0.74636  |nfrastructure needs 3l slasls
3 0.72674  Raw materials and manufactured products Sodgs slagame 5 adsl olge
4 0.54429  Economics and Finance S 5 solazl
5 0.10761  Laws and regulations Ol yhe g oyilsd
6 0.05390  Cultural, social and environmental requirements b g sloizl (( Sin 8 slagaisils
Source: Research findings Grbos slaasdl e
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Extended Abstract

1. Introduction

The wood and paper industries are considered among the country's active sectors,
playing a vital role in economic development, job creation, and the enhancement of
social welfare. Investment decision-making in this sector necessitates the
identification and prioritization of the criteria and indicators that influence its
success and sustainability. Therefore, the present study aims to employ the Entropy
and WASPAS multi-criteria decision-making methods to identify and prioritize the
criteria and indicators affecting investment in the wood and paper industries of
Guilan Province for the sustainable development of this industry. The innovation of
this study lies in the combined application of these two models with a simultaneous
focus on technical, economic, infrastructural, legal, and cultural-social-
environmental dimensions an approach that has received little attention in previous
domestic research.

2. Materials and Methods

This study was conducted using the Entropy and WASPAS multi-criteria decision-
making models. The Entropy method was used for objective weighting of criteria
based on data dispersion, and the WASPAS model a combination of the Weighted
Sum Model (WSM) and the Weighted Product Model (WPM) was used for ranking
and prioritization. The statistical population consisted of 20 experts and engineers
from the Chouka Wood and Paper factory in Guilan Province. A questionnaire
comprising six main criteria and 37 indicators was designed, including: (1) technical
knowledge, technology, and human resources; (2) economic and financial aspects;
(3) raw materials and manufactured products; (4) infrastructure needs; (5) laws and
regulations; and (6) cultural, social, and environmental requirements. Relevant
indicators for each criterion were extracted from multiple sources and rated by
experts using a five-point Likert scale (1: unimportant to 5: very important).
Purposive sampling based on expertise and experience was employed, and open-
ended questions were included for proposing new indicators. The validity of the
guestionnaire was confirmed by expert opinion, and its reliability was determined
using Cronbach'’s alpha (0.91).

3. Results and Discussion

The results of the Entropy technique showed that among the criteria, "technical
knowledge, technology, and human resources” and "economic and financial
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aspects” carried the highest weights. Furthermore, the prioritization of investment
criteria and indicators in the wood and paper industries of Guilan Province using the
WASPAS model revealed that the criteria "technical knowledge, technology, and
human resources"”; "economic and financial aspects”; and "raw materials and
manufactured products" were identified as the most important investment priorities,
respectively. The key indicators associated with each criterion, including the energy
indicator under the technical knowledge, technology, and human resources criterion;
the profitability indicator under the economic and financial criterion; and the final
product indicator under the raw materials and manufactured products criterion, are
among the most significant factors influencing investment in the wood and paper
industries of Guilan Province.

4. Suggestion

Based on the obtained results, a set of essential and strategic measures is
recommended to expand and strengthen the wood and paper industries: establishing
specialized centers for human resource training; expanding road and rail
transportation infrastructure; ensuring a stable supply of electricity and gas;
providing financial and tax facilities with low interest rates; active participation in
domestic and international exhibitions; formulating environmental policies and
implementing a waste management system; and strengthening continuous and
efficient collaboration among the government, universities, and the private sector to
develop joint industrial development strategies. Finally, it is recommended that
future studies incorporate other modern decision-making models and expand the
scope of research to include other provinces and similar industries, enabling
comparative analysis and broader generalization of the results.
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