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Extended Abstract

Background: Forests are one of the complex ecosystems of natural resources with an important
role in the environment and multiple production capacities and functions. The benefit of different
human societies from these resources in various forms has various effects and consequences.
Without accurate and complete identification of all its stakeholders, logical and acceptable results
cannot be achieved in decision-making and policy-making. Therefore, it is essential to fully
understand the stakeholders (actors) and their identification criteria in line with basic policies for
planning, decision-making, and success in this field. Because decision-making in the management
of forest resources always faces challenges and is often associated with complexity, immutability,
and uncertainty due to the multi-purpose nature of the benefits and services of these resources,
the difficulty of monetary valuation of ecological services, and the great diversity of the
stakeholders of their services. Therefore, the stakeholders in the fields of natural resources and
forests are considered vital components, and their presence and activity in these fields are
undeniable and provide a guarantee of success in cooperative management for the protection of
forests. The advancement of the sustainable management goals of natural resources and forests is
realized by identifying an active presence of key actors and the most important and effective
groups involved, i.e. forest producers and users, along with other identified stakeholders. The
primary purpose of identifying those involved is the names of all those who can and should have
arole in the planning and management process, and their identification is an important part of the
participatory planning process because it is considered a part of the prerequisite for participation.
Therefore, identifying and determining the stakeholders make it possible to take advantage of
their cooperation in a planned way in the implementation and management of forestry projects
and to facilitate the implementation process of the programs.

Methods: To identify, weight, and prioritize the stakeholders involved in the Hyrcanian forest
ecosystem services using multi-criteria decision-making models, the stakeholders involved in the
Hyrcanian forest ecosystem services were first identified and gathered based on the review of
various studies. Then, the research questionnaire was designed to answer two important questions
in this study: a) who are the people involved in Hyrcanian forest areas? and b) what is their
priority? Therefore, the beneficiaries of the economy of Hyrcanian forests were identified by
designing a questionnaire scored with a Likert scale, designing items with five priority options,
and determining the individuals or groups of stakeholders. In this research, the opinions of 50
experts, academics, and experts of the Natural Resources and Watershed Management
Organization at the provincial and regional levels were used to identify the beneficiaries of the
ecosystem services of Hyrcanian forests. The questionnaire was validated and confirmed by
experts, and its reliability was confirmed with a Cronbach's alpha statistic of a = 0.97. The
stakeholders of the forest ecosystem services were weighted with the Step-Wise Weight
Assessment Ratio Analysis (SWARA) method, the Simple Additive Weighting (SAW), and
Additive Ratio Assessment (ARAS), and the Technique for Order Preference by Similarity to
Ideal Solution (TOPSIS) was used to prioritize them.
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Results: By analyzing the findings of the questionnaire using experts' opinions, the Hyrcanian
forest ecosystem goods and services stakeholders were identified in 19 groups and five levels,
such as international, national, regional, stakeholders outside the forest, and stakeholders inside
the forest. Based on the results of the weighting of the stakeholders using the SWARA technique,
the forest dwellers and communities downstream of the forest edge are among the most important
Hyrcanian forest ecosystem goods and services stakeholders with the highest weight, and other
stakeholders were placed in the next priorities based on the received weight. The prioritization of
the stakeholders of the goods and services of the Hyrcanian forest ecosystem in the TOPSIS,
ARAS, and SAW models showed similar results in terms of the prioritization of the stakeholders
of the surveyed services.

Conclusion: The results of stakeholder prioritization models were compared using the slope of
the service weight curve (R?) in three models. The slope of the relative closeness curve of the
weights in the ARAS model was a descending exponential function with an explanatory degree
of 0.93, which indicated an obvious difference between the stakeholders of Hyrcanian forest
ecosystem services. The slope of the curve of the relative closeness of the weights is higher and
closer to one in the ARAS model than in the other two models from different points of view.
Based on this result and the consensus of some experts, the prioritization of stakeholders in the
ARAS model is closer to reality. Therefore, the ARAS model was proposed as a suitable model
for prioritizing the stakeholders of Hyrcanian forest ecosystem services. According to the results
of this model, forest dwellers, downstream communities on the edge of the forest, and the off-site
users of the forests are considered the major stakeholders of Hyrcanian forest services. Therefore,
the role, presence, and influence of these stakeholders cannot be ignored in the management of
natural resources and the environment, especially in forestry projects, and it is recommended to
optimally use the presence of these communities in cooperative forest management. Furthermore,
the human relationship with the natural ecosystem should be at the top of policies and
comprehensive management of forest resources. It is necessary to support wood planting projects
through subsidy policies and to grant facilities and low-interest loans to forest dwellers and
communities downstream of the forest edge. Other necessary measures include efforts to reduce
deprivations and increase the socioeconomic development of the villages on the edge of the forest,
holding training entrepreneurship courses and classes, introducing handicrafts and non-wood
products, identifying target markets, and strengthening the marketing network for the export of
non-wood products to increase the share of the forest in the growth and economic development
of rural communities on the edge of the forest. Employment programs should also be developed
for local communities in the forest protection sectors.
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Table 1. Stakeholders (actors) of goods and services of Hyrcanian forests

RULSRuSwE &
Stakeholders Levels
sl (glrog,S &\ o

Groups Stakeholders Institutional level

(w5 (IPCC) ol iy 5300 @lin (UNEP) oo Lo o basses iy 3bs) (Ul (slosedl]
International agencies (such as the United Nations Environment Pro, gram (UNEP), the Intergovernmental Panel on
Climate Change (IPCC) and etc.)
(w5 (CMA) (g s aulisbls (CMP) 535, S5g 2 {COP) soezo Jo ol (souldl s i 45le) (35 (elocdd
Foreign governments (such as the United Nations Climate Change Conference (COP), Kyoto Protocol (CMP), Paris
agreement (CMA) and etc.) RN
(5 (WWF) (iog ol Gl Ggaio o aiile (lollogs slaipd o sl glojls) (s jlame 35855 (sloes,S International
Env1r0nmental beneficiary group (international humanitarian organizations such as Greenpeace, World Wildlife Fund
(WWF) and etc.)
o] (sla fus
Future generations
(= 5 Gl Sl g o lame CBles ¢lojls o255 5 oo e Glegio) by o Sln e
Related national organizations (Natural resources and watershed organization, department of environment, ministry of
agricultural Jihad, etc.)
©)lig 9 ©)l3g wile 9 (b 5 elonl o KB g5l (i g3l Sy g lae) s po et (o slaglejls 5 (A (i jaeli
(- 9 298 9 ClaES g pole ©)ljg 928 ©lj (twd @lio 5 (Kb b Sy (K025
Macro planners and unrelated national organizations (economic, industrial, agricultural, cultural, social and political
institutions and centers of the country such as the ministry of energy, ministry of tourism, cultural heritage and
handicrafts, ministry of interior, ministry of science, research and tcchnology etc.)
(Vg oo giiio v g (2luj jlSloatn (65555 (s aile SIS L;Lmuli» Slodd 5l a8 (6500 31,31 adS) (g0 o)1 0l
Urban stakeholders (all urban people who benefit from the services of the Hyrcanian forests, such as recreation, tourism,
landscape, beauty, etc.)
(5 Ulge> 51 gls g Camlo b (> g )T Cano o sloog)S 4isle) (NGOs) slagpaye 5 (9o sloplojls
Non-governmental organizations and humanitarian organizations (NGOs) (such as green groups, the population
promoting friendship with nature and defending animals, etc.)
(5 537928 S lojlo ey baes cblin S 0,3 et B350 5 oooabs oo S 0,131 L) Lo e cglailane (slanslolo
Related regional organizations (such as the general directorate of natural resources and watershed management, the
general directorate of environmental protection, the agricultural Jihad organization, etc.)
(9 simd lio g (S lyno ¢, 550,5 JS o)) cslailate Ol 8 i wiile) basiye e (sladlaie (glalojlo
Unrelated regional organizations (such as the regional water company, the general directorate of tourism, cultural heritage
and handicrafts, etc.) (sl
OilS 5l b x8lie Ale Wgds o Ao iy u_slf).n b S wloas jl 4 (gldilie paw )5 Candpmly zolyy) adlate maw )d Cuwd ol zels> Regional
g 5y 53,S g g Ul et (ST il
Downstream communities at the reglonal level § ownstream communities at the regional level that benefit from the
services of Hyrcanian forests, such as benefits from reducing soil erosion, climate regulation, tourism, etc.)
T B 5l 36 gBlie il W55 o ooy WS gl Slods 1 45 I o (o UK s Cosdmls oolsn) U5 4t Cosdimls oolsn
(o 5 Il Vs 5 s s lS ol
Downstream communities on the edge of the forest (downstream communities on the edge of the Hyrcanian forests that
benefit from the services of these forests, such as the benefits of providing clean water, reducing the risks of flooding, Sl ol slews
landscape, etc.) Sis doye
9 225 0 gllo ClulS ile) b JSix a0yl @)l Gl Stakeholders outside
Off-site harvester of forests (such as wood and paper factories, etc.) the forest site
(e 5 ol 9 gl yin b plio 5 (5)gliS pole (slaoltily wiile) (e (lasles
Local institutions (such as universities of agricultural sciences and natural resources, conservatories and schools, etc.)
Ol S
Forest dwellers
JRx (s g e Vg L ey (oling) wlio
Rural industries related to wood and non-wood forest products
S anils oljpelas ;
Farmers on the edge of the forest Stakeh ldJi‘?‘ “’&“
Ko ails o)y laely takeholders inside
. v e O) the forest
Herdsmen on the edge of the forest
Sz o2 Y game jl )b e
User forest wood products

5 Ol S &5 3 Lis SWARA (S5 1 ooliz

5)> (.J)? waufbdiowb L"""‘)U‘) cn|9>

S Jix pgugST Sloss )5 )l o piorn
el e

National

S oL sl

Cor S ol S olo WS & jglilen
o3lazwl SWARA (s 3l ddlais )8 ju0lcawy (250
b ol onis &l (V) Jgio 5o L')—l s & W3

L S s s clad oL ulews 2050
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Table 2. The weight of the stakeholders of the goods and services of the Hyrcanian Forests ecosystem using the

SWARA technique
Wi Stakeholders )|, 8l
0.04891 L;lld\w «5“’“&{'3‘
International agencies
0.05108 ) lacds>
Foreign governments
0.05114 sl S5 slae S
Environmental beneficiary group
0.05263 o] sl Jus
Future generations
0.05412 Ja»)a le dL."‘olf)'L"
Related national organizations
0.05151 byops o glaglojlo 5 (S 3 )a0b
Macro planners and unrelated national organizations
5 o sl
0.05350 SR 02 )
Urban stakeholders
0.04823 Sl paye g (Hgat slaglejl
Non-governmental organizations and humanitarian organizations (NGOs)
0.05244 bye glmla.n' d%lﬁu
Related regional organizations
0.04469 by yo s lailais slayloslo
Unrelated regional organizations
0.05536 ailais gl )3 Candimly @elg>
Downstream communities at the regional level
0.05622 I apbls Cawdymly mole>
Downstream communities at the edge of the forest
0.05536 b S aoye )l e e
Off-site harvester of forests
0.04891 ;bu dLm)Lg;
Local institutions
0.06013 Olits S
Forest dwellers
0.05263 Sz o pt 9w OV game b bije ol gl
Rural industries related to wood and non-wood forest products
0.05443 SRz 4l ;58
Farmers on the edge of the forest
0.05412 SRzl gyl
Herdsmen on the edge of the forest
0.05461 i o9 OV a3l )00 500 500
User forest wood products
O ) O3y onpier SR J3I a3 Gyl B30 (i) SESS Gl ereleawnay ol s
Siloals uoLa.o‘ dg>dy C}‘a.w )Jl.u) u‘)lf).blf;\.wb ﬁl.») ul)lf).\;lw.) )‘ ‘_ii).aa L JoL.-)‘ 2 (SWARA) =3
() Jss) 1 cikises slagla 3 SIS e JSin pigsST Sloss
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Figure 1. The weight of the main stakeholders of the goods and services of the
Hyrcanian forest ecosystem using the SWARA technique
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Table 3. Thse Aﬁnal weight of the stakeholders of the goods and services of the Hyrcanian forest ecosystem with ARAS, TOPSIS and

W models
S o lenss
Final weight Stakeholders
ARAS SAW TOPSIS cllo
International
Mol (sl puilil
0.81340 1.79007 0.617 International agencies
B clbade
0.84948 1.91034 0.642 Foreign_ governments
(st jlase Sodisd slaog,S
0.85052 1.90243 0.641 Environmental beneficiary group
o] by fus
0.87526 2.06303 0.670 Future generations
ARAS SAW TOPSIS .
National
by (o slaplejlo
0.90000 225123 0.705 Related national organizations
Lasye et o sloglojl g oS (200l
0.85670 1.93687 0.646 Macro planners and unrelated national organizations
Sed QL puleass
0.88969 2.07565 0.594 Urban stakeholders
g p2ye g (Hgpd saplasls
0.80206 1.60114 0.569 Non-governmental organizations and humanitarian organizations (NGOs
ARAS SAW TOPSIS ladaze
Regional
by it slaglojls
0.87216 1.97183 0.564 Related regional organizations
Loy (ghilaia slolo
0.74330 1.43914 0.541 Unrelated regional organizations
ailate paw )3 Candipmly 2ol
0.92062 2.23637 0.514 Downstream communities at the regional level
ARAS SAW TOPSIS S5 o Sl )
Outside the forest
S 4l cunyol gele>
0.93505 2.35015 0.556 Downstream communities at the edge of the forest
SRz a0 e 5l )l e
0.92062 2.30280 0.727 Off-site harvester of forests
e by
0.81340 1.72160 0.600 Local institutions
ARAS SAW TOPSIS S acpe Ji
Inside the forest
s i
1 2.83809 0.750 Forest dwellers
@t g sz OYgaze b by g, o
0.87526 2.04198 0.675 Rural industries rclatcd 0 wood and non-wood forest products
SR apils o pslis’
0.90515 2.14438 0.481 Farmers on the edge of the forest
> bl laels
0.90000 2.17546 0.697 Herdsmen on the edge of the forest
S5 g SV gana jl ol pe s
0.90825 2.23909 0.709 User forest wood products

SAW ; TOPSIS (ARAS (¢la Jao b Sy (i iwsST Olosd L) 00lcuss Coglel =¥ Jouo
Table 4. The priority of the stakeholders of Hyrcanian forest ecosystem services with ARAS, TOPSIS and SAW models

TOPSIS
Forest dwellers
IS el sl ol
Downstream communities at the edge of the forest
S5 aope sl ) ohlspe e
Off-site harvester of forests
dilate pdaw )3 Cund il aaly>
Downstream communities at the regional level
SRz o eV gaze | oo p0 00
User forest wood products
S aptls fjpslis’
Farmers on the edge of the forest
S asls laaly
Herdsmen on the edge of the forest
bye (o slaglojl
Related national organizations
Sl S pleass
Urban stakeholders
ol gla s
Future generations
S @t 5 2 Vgame L badye ol o
Rural industries related to wood and non-wood forest
products
L ye (slidlaie clalojle
Related regional organizations
Ly o slaglejl 5 036 ol3aeb s
Macro planners and unrelated national organizations
s jlae 3963 (slaog S
Environmental beneficiary group
) gledy
Foreign governments
e e

Local institutions

Sl 330 5 (A9 sbaplesles
Non-governmental organizations and people
Lo sladaie slaglejls
Unrelated regional organizations

ul‘r‘“ﬁ‘%
Forest dwellers
IS el cuiml woly
Downstream communities at the edge of the forest
S5 as e sl ) ohlspe e
Off-site harvester of forests
by o slaglojl

Related national organizations
iz g SYgazmae jl oo

User forest wood products

dilaio pdaw )3 Cundpml poly>
Downstream communities at the regional level
I asls olaaely
Herdsmen on the edge of the forest
o dndls 55l
Farmers on the edge of the forest
S Oh 8l
Urban stakeholders
o] gl Jus
Future generations
I @ 5 o OVpame b badye olins) plio
Rural industries related to wood and non-wood forest
products
Lo (sladhie glaglojls
Related regional organizations
Lsyert (o slaglejlo 5 o ol jaaliy
Macro planners and unrelated national organizations
B sbadg
Foreign governments
(s jlae 395 63 (glaog S
Environmental beneficiary group
llalli gl uilsl
International agencies
olSiily wsle oo (slasles
Local institutions such as universities
Sl poye 9 (Hgdpé saglejlo
Non-governmental organizations and people
Lot sladlaie slagle)
Unrelated regional organizations

ARAS

Forest wellers

o JSix acye jl z)B o100

Off-site harvester of forests

S5 g SV gana jl o)l pe e

User forest wood products

bye o slaglojl

Related national organizations

S aals olaaely

Herdsmen on the edge of the forest

S o2t 5 s SYgae b biye ol o
Rural industries related to wood and non-wood forest
products

ol gla Jud

Future generations

bijopd (o slaplosls 5 oM o5 paeliy

Macro planners and unrelated national organizations
B sl

Forelgn governments

s jlaze 3 >9md: slrog S

Environmental beneficiary group

Aol slo 3l

International agencies

b sl

Local institutions

St hlS Sl

Urban stakeholders

s 330 5 (Aot slaplejle

Non-governmental organizations and people
Lgye (gilaie sla ol

Related regional organizations

JSix 4l cunpmly wole>

Downstream communities at the regional level
Layepé (gladhaie glolojle

Unrelated regional organizations

ailate paw ) Candipmly zole>

Downstream communities at the regional level
S 4l ol psliss

Farmers on the edge of the forest
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Table 5. Final weight and priority of the stakeholders of Hyrcanian forest ecosystem services at different levels

Ph'@"‘ t}_,\ . mlloéo}js . SHS s
riorities 1nal weight

TOPSIS SAW ARAS TOPSIS SAW ARAS Stakeholders
1 1 1 331 11.44 459 % b
Inside the forest

5 2 2 251 7.86 345 National
3 3 3 2.57 7.66 339 cllos
International

SRz aoye sl g)ls

4 4 4 1.88 637 2.67 Outside the forest

5 5 5 1.62 5.65 2.54 sl

Regional

b o3 2l & So ARAS Jao )3 o Jae mlis pold
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Table 6. Curve slope in ARAS, TOPSIS and SAW models
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