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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.
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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.
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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 ICI L AWi G 00 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
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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
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0.34 0.07 T2
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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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