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ARTICLE INFO ABSTRACT

The Historic Khorramabad Valley, one of Iran’s oldest human settlements and a
UNESCO World Heritage Site, holds exceptional natural and cultural tourism
potential, yet faces barriers in infrastructure, marketing, and planning. This study
aimed to determine the optimal combination of tourism infrastructure,
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(R? = 0.9638) was optimal. Results revealed marketing with the strongest linear
effect (coefficient 1.23), infrastructure with positive quadratic effect (increasing
returns), and events with negative quadratic effect (diminishing returns beyond
optimum). A positive marketing-events interaction indicated synergy. The
optimal mix infrastructure and marketing at level 9, events at 8.015 yielded 7.98
attraction. Findings underscore the need for integrated, data-driven sustainable
tourism planning. Recommendations include forming an inter-sectoral steering
committee, phased infrastructure investment, smart marketing, and optimized
event management.
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Introduction

The Historic Khorramabad Valley, with over 63,000 years of human habitation, is among Iran’s oldest
settlements and was inscribed on the UNESCO World Heritage List in 2025 as "Prehistoric Sites of
the Khorramabad Valley" [1]. This milestone validates its cultural and natural authenticity while
offering a strategic opportunity to rethink sustainable tourism planning in Lorestan. Despite rich
assets, institutional weaknesses, marketing gaps, and fragmented planning hinder progress [2]. This
study optimizes the interplay of three pillars tourism infrastructure, destination marketing, and
cultural-recreational events to maximize attraction within sustainable urban tourism frameworks.
Global evidence shows UNESCO listing alone does not ensure sustained visitation; without scientific
management, it risks resource overload and ecosystem harm [3]. Thus, territorial planning and
environmental impact assessment are vital to balance economic gains with Zagros conservation.
Infrastructure (eco-compatible transport, lodging), marketing (social media, big data, Al), and events
(cultural identity, social resilience) form the core triad. Their synergy, enabled by smart analytics,
enhances appeal; misalignment wastes resources and damages heritage [4].
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Materials and Methods

Adopting a positivist stance per Saunders et al.’s research onion [25], this deductive study tested
theory-derived hypotheses via field data. A survey strategy used structured questionnaires aligned with
the conceptual model. Content validity was expert-refined. A 9-point Likert scale (1 = very low, 9 =
very high) captured nuanced perceptions. The population included tourism operators, hotel/eco-lodge
managers, tour leaders, and Lorestan heritage officials; 105 questionnaires yielded 101 valid
responses. A balanced incomplete block design reduced cognitive load, with each scenario rated by
>33 respondents. RSM with Central Composite Design in Design-Expert v13 modeled linear,
quadratic, and interaction effects. Model selection used R?, adjusted R?, ANOVA, and coefficient
significance. 3D surface plots and optimization identified peak attraction configurations.

Results

The quadratic model was superior (R? = 0.9638, adjusted Rz = 0.9313). ANOVA confirmed linear
effects (p < 0.0001): marketing (B = 1.23), events (C = 1.09), infrastructure (A = 0.46). Marketing-
events interaction (BC = 0.2625) was synergistic. Infrastructure showed positive quadratic effect (A2 =
0.3519), indicating accelerating returns; events showed negative quadratic (C? = -0.8981), signaling
saturation. Residual and predicted-vs-actual plots validated fit. 3D surfaces revealed maximum
attraction at high infrastructure/marketing and moderate events. Optimization gave: infrastructure = 9,
marketing = 9, events = 8.015 — attraction = 7.98 (desirability 0.828). Constrained scenarios
prioritized marketing (e.g., medium levels + high marketing = 6.477).

Discussion and Conclusion

Non-linear, interactive dynamics challenge linear priors, demanding nuanced policy. Marketing’s
dominance aligns with digital trends but quantifies its lead, supporting Al campaigns to elevate global
visibility. Events’ optimum corrects over-event reliance, stressing quality and capacity to prevent
strain local planning deficits [2]. Infrastructure’s escalating returns justify phased scaling for synergy.
The marketing-events synergy innovates coordination, closing institutional gaps. The optimal triad
(infrastructure/marketing 9, events 8.015) yielding 7.98 attraction proves balanced integration trumps
isolated efforts. All hypotheses held: marketing’s linear primacy, infrastructure’s positive quadratic,
events’ negative quadratic, positive interaction, and optimal mix. Scientifically, RSM advances
guantitative tourism modeling; practically, it directs balanced investment for economic-cultural gain.
Limitations: expert perceptions, cross-sectional design, omitted variables (price, climate). Future: real-
tourist validation, RSM-machine learning hybrids, longitudinal tracking. Recommendations: inter-
sectoral committee; short-term access/info upgrades; mid-term eco-mobility; long-term eco-lodges;
regional data/Al marketing; capacity-capped, innovative events; local training. Sustainable tourism in
Khorramabad demands monitored, integrated action to boost appeal and national standing.
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