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Abstract

Background and objectives: Poverty reduction can decrease pressure on forest resources, while
the conservation and development of forest resources can contribute to poverty alleviation. The
roles and importance of non-timber forest products (NTFPs) in supporting household livelihoods
and meeting community needs have made them a central issue in sustainable forest management
practices. In this context, the present research investigates the condition of forests within the
Shafaroud watershed in Guilan Province, Iran. The study aimed to develop the value chain of
NTFPs in order to create economic opportunities for rural communities and other beneficiaries
dependent on these forests, while also prioritizing the conservation of forest ecosystems through
the evaluation of specific indicators and sub-criteria.

Methodology: The study area is located in the Shafaroud watershed, covering 36,431 hectares in
the western part of Guilan Province. It is situated between the cities of Rezvanshahr and Pareh
Sar, adjacent to the eastern side of the Talesh highlands. Initially, to compile a comprehensive list
of NTFPs, forestry management plan booklets from different series related to the Shafaroud
watershed were carefully reviewed. To determine the appropriate economic uses and identify the
main indicators for each activity considered by experts, comprehensive information was collected
using observation methods, interviews, and questionnaires distributed among 55 experts selected
based on their relevant expertise. The research employed a structured questionnaire approach in
three stages. The first questionnaire investigated the potential for developing the value chain of
NTFPs, while the subsequent questionnaires evaluated the scores of various criteria and sub-
criteria to identify the most suitable locations for value chain development in the region. Finally,
GIS software was used to prepare an optimal spatial map of the studied value chain using the data
extracted from the previous stages, resulting in a regional suitability map for developing the
NTFPs value chain in the Shafaroud watershed.

Results: At the beginning of the study, 13 major non-wood forest products were identified in the
study area. The results of the initial questionnaire, which focused on the feasibility of developing
the proposed value chain in the region, indicated that experts from various organizations had a
positive perspective on this issue. Furthermore, analysis of the most important indicators for value
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chain development, based on experts’ opinions, showed that investment capacity, land use,
satisfaction and participation of local communities, and proximity to paved and unpaved roads
were the most significant factors. In addition, analysis of the final scores of the sub-criteria
demonstrated that the existence of favorable conditions and infrastructure, with a final score of
0.033, received the highest score, followed by humid climate (0.028), high investment capacity
(0.027), and local community satisfaction and participation (0.025). The findings also revealed
that 6,712.194 hectares of the Shafaroud watershed, equivalent to 18.424% of the total area, are
highly suitable for the development of the NTFPs value chain.

Conclusion: Based on the investigations conducted and the indicators considered, the Shafaroud
watershed has considerable potential for the development of the NTFPs value chain. However,
the development of any value chain may face various challenges that require a comprehensive
and integrated approach for effective management. It is expected that the results of this study will
assist decision-makers at local and regional levels in considering all relevant aspects and
implementing appropriate measures for the optimal utilization of the Shafaroud watershed while
ensuring the conservation of these valuable forest resources.

Keywords: Criteria, economic development, experts, geographic information system, local
communities.
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Table 1. The most important NTFPs in Shafaroud watershed
Name Scientific name Family The part used
Hyrcanian Blackberry Rubus hyrcanus Juz.
Persian Blackberry Rubus persicus Boiss Rosaceae Fruit
Dewberry Rubus caesius L.
Vaccinium Vaccinium arctostaphylos L. Ericaceae Fruit
Bearberry
Hawthorn
Black Hawthorn Crataegus heldreichii Boiss. Rosaceae Fruit
Small-leaved Hawthorn
Blackthorn Prunus spinosa L. Rosaceae Fruit, flower, bark, root bark
Medlar Crataegus germanica (L.) Kuntze Rosaceae Fruit, leaves, bark
Lotus Persimmon Diospyros lotus L. Ebenaceae Fruit
Lime Tilia platyphyllos Scop. Malvaceae Flower
Common Walnut Juglans regia L. Juglandaceae Fruit, leaf, fruit peel
Wild Service Tree Aria torminalis (L.) Beck Rosaceae Fruit
Eastern Apple Malus orientalis Uglitzk. Rosaceae Fruit, leaf
Boissier’s Pear Pyrus boissieriana Buhse .
: Rosaceae Fruit, flower
European Pear Pyrus communis L.
Eastern Cornelian Cherry Cornus sanguinea subsp. australis Cornaceae Fruit, stem bark
(C.A.Mey.) Jav.
Christ's Thorn-Jujube Paliurus spina-christi Mill. Rhamnaceae Fruit, leaf, root
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Table 2. Organization and frequency of experts responding to questionnaires

Experts Number
University faculty members 15
Shafaroud Company employees 15
Guilan Agricultural and Natural Resources Research and Education Center employees 5
General Directorate of Natural Resources and Watershed Management of Guilan Province employees 5
Private sector active in regional chains 15
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Table 3. Classification of criteria and sub-criteria

Criteri Sub-criteria
erla Class 1 Class 2 Class 3 Class 4 Class5 Class 6
Distance from urban centers (km) <10 10-30 30-50 >50 - -
Distance from rural centers (km) <1 1-2 2-5 >5 - -
Land use Plain lands Dense forest Serpl-dense Rangeland - -
orest

Security Low Medium Much - - -
Investment capacities Low Medium Much - - -
Terms and conditions Non-exist Exist - - - -
Satlsfactl_o_n and participation of local Low Medium Much ) ) )
communities
Soil status Alfisols Inceptisols Mollisols - - -
Erosion rate Low Medium Much - - -
Slope of the area (%) <5 5-15 15-25 25-40 40-65 >65
Geographical direction Northern Eastern Flat Western Southern -
Altitude above sea level (m) <200 200-400 400-800 800-1300 1300-1900 >1900
Air temperature (°C) <12 12-15 15-20 20-25 >25 -
Rainfall (mm) <800 800-1100 1100-1400 >1400 - -
Climate Humid Semi-humid  Semi-humid - - -
Proximity to paved roads (km) <1 1-2 2-5 >5 - -
Proximity to unpaved roads (km) <1 1-2 2-5 >5 - -
Distance from the river (km) <1 1-2 2-5 >5 - -
Distance from the spring (km) <0.1 0.1-05 0.5-1.5 >1.5 - -

. . . Afforested Hornbeam-beech Rangeland
Vegetation diversity areas Beech forest Hornbeam forest forest cover
Number of trees per hectare <100 100-170 170-225 >225 - -
Stock volume (m%/ha) <100 100-170 170-226 >225 - -
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Figure 2. The average score of experts to develop the value chain of NTFPs in the region
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Table 4. The final score of the sub- Criteria for the NTFPs value chain

Criteria Sub-criteria
Class 1 Class 2 Class 3 Class 4 Class 5 Class 6
Distance from urban centers (km) 0.017 0.015 0.011 0.005 - -
Distance from rural centers (km) 0.017 0.015 0.01 0.008 - -
Land use 0.005 0.018 0.016 0.014 - -
Security 0.009 0.016 0.023 - - -
Investment capacities 0.008 0.019 0.027 - - -
Terms and conditions 0.013 0.033 - - - -
Satisfaction and participation of local communities 0.012 0.017 0.025 - - -
Soil status 0.016 0.008 0.018 - - -
Erosion rate 0.016 0.014 0.011 - - -
Slope of the area (%) 0.012 0.011 0.09 0.007 0.003 0.002
Geographical direction 0.012 0.009 0.008 0.009 0.007 -
Altitude above sea level (m) 0.011 0.01 0.009 0.007 0.006 0.003
Air temperature (°C) 0.008 0.011 0.009 0.006 0.005 -
Rainfall (mm) 0.008 0.009 0.011 0.01 - -
Climate 0.028 0.014 - - - -
Proximity to paved roads (km) 0.02 0.018 0.011 0.004 - -
Proximity to unpaved roads (km) 0.02 0.018 0.012 0.003 - -
Distance from the river (km) 0.011 0.009 0.008 0.007 - -
Distance from the spring (km) 0.011 0.009 0.008 0.007 - -
Vegetation diversity 0.005 0.011 0.009 0.01 0.008 -
Number of trees per hectare 0.008 0.009 0.011 0.012 - -
Stock volume (m3/ha) 0.009 0.01 0.012 0.013 - -
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Figure 4. Status of different parts of Shafaroud watershed for the implementation of NTFPs value chain
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Table 5. The area and percentage of different situations for the development of the value chain of NTFPs

Status Area (hectares) Percentage of the total area
Very Unsuitable 2832.396815 7.775
Unsuitable 4049.543417 11.116
Middle 10279.90298 28.218
Suitable 12556.62936 34.467
Very Suitable 6712.19433 18.424

Total 36430.6669 100
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