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Abstract:

The aim of this study is to evaluate the fit of environmentally sustainable (green) architecture components in the prosperity of ecotourism lodges in Mazandaran
Province. This research adopted a mixed-method approach in two phases: qualitative and quantitative. In the qualitative phase, semi-structured interviews

were conducted with 15 experts in architecture, ecotourism, and lodge management to identify the core components of sustainable architecture. These

components were then coded and used in the quantitative phase, where 213 questionnaires were distributed among tourists staying in ecotourism lodges in
Mazandaran Province. Data were analyzed using Confirmatory Factor Analysis (CFA) through AMOS software. The results revealed a well-fitting factor

structure composed of seven main components: environmental qualitative and quantitative development, vernacular architecture, eco-friendliness,
environmental sustainability, economic factors, socio-cultural factors, and cost-benefit analysis. Fit indices including CFI, NFI, RMSEA, and AGFI were

within acceptable thresholds, confirming strong alignment between questionnaire items and theoretical constructs. All factor loadings exceeded 0.6, indicating
strong convergent validity. The findings suggest that implementing principles of sustainable architecture in ecotourism lodge design and management can
enhance environmental, economic, and cultural indicators in rural areas. Such design contributes not only to responsible tourism experiences but also to

balanced regional development.
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Extended Abstract

Introduction

Ecotourism has emerged as a vital strategy for promoting sustainable development in rural and environmentally sensitive
regions. As global awareness of environmental issues and responsible travel has increased, ecotourism has transitioned from a
niche market to a mainstream form of tourism that prioritizes conservation, community involvement, and cultural sensitivity
(1, 16). One of the critical enablers of successful ecotourism is the application of sustainable or "green™ architectural practices
in the design and operation of eco-lodges and rural accommodations. Sustainable architecture, often referred to as
environmentally friendly or green architecture, is a holistic approach to construction that considers ecological balance, energy
efficiency, local materials, and socio-cultural integration (2, 3).

The architectural character of ecotourism lodges plays a significant role in shaping tourists' experiences and perceptions of
sustainability. Lodges designed with vernacular principles and green technologies provide a more authentic and immersive
environment, while also reducing ecological footprints and operational costs (4, 7). In this context, sustainable architecture is
not limited to technical construction parameters; it extends to socio-cultural preservation, economic revitalization, and
community empowerment (5, 6). Studies have emphasized that incorporating sustainable architecture in eco-lodges contributes
to local economic development through job creation, infrastructure enhancement, and increased tourist satisfaction (10, 11).

In recent years, several case studies from Southeast Asia and other developing regions have demonstrated the successful
integration of sustainable architecture in ecotourism destinations. For example, in Bukit Lawang and Bogor, eco-lodges
constructed using local materials and green technologies have led to increased environmental awareness and economic gains
(8, 9). Likewise, in regions such as Sumatra and Aceh, ecotourism models built upon ecological architecture have promoted
biodiversity conservation and the preservation of indigenous knowledge systems (6, 20). These experiences reflect the
importance of contextual and integrated architectural solutions in ecotourism development.

Despite these global advancements, Iran—particularly the northern province of Mazandaran—has yet to systematically
implement green architectural principles in its expanding ecotourism sector. Mazandaran, endowed with diverse ecosystems
including forests, mountains, and coastal plains, presents a promising landscape for ecotourism. However, the lack of standard
design frameworks for eco-lodges has resulted in inconsistent quality, minimal sustainability practices, and limited community
benefit. This research aims to address this gap by identifying the core components of environmentally sustainable architecture

and evaluating their fit within the context of ecotourism lodges in Mazandaran Province.
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The novelty of this study lies in its mixed-method approach and its emphasis on multi-dimensional sustainability—spanning
ecological, economic, cultural, and spatial dimensions. By doing so, the study contributes to the global discourse on ecotourism
infrastructure and offers a localized framework for sustainable lodge design in Iran. The results of this study can inform
architects, policymakers, and tourism developers on how to effectively implement sustainable design strategies in rural and
natural environments, thereby enhancing the long-term viability of ecotourism initiatives in the region (12, 13).

Methods and Materials

This study adopted an exploratory sequential mixed-method design consisting of qualitative and quantitative phases. In the
qualitative phase, semi-structured interviews were conducted with 15 experts in the fields of architecture, ecotourism, and eco-
lodge management. Purposeful and snowball sampling techniques were used to identify participants. Thematic analysis was
applied to analyze interview transcripts, resulting in the identification of seven key thematic components related to sustainable
architecture in ecotourism.

In the quantitative phase, a researcher-developed questionnaire based on the qualitative findings was administered to a
sample of 213 tourists who had stayed in ecotourism lodges in Mazandaran. Convenience sampling was used for participant
selection. Confirmatory Factor Analysis (CFA) using AMOS software was employed to assess the construct validity and model
fit of the identified components. Multiple fit indices, including CFI, NFI, AGFI, and RMSEA, were examined to evaluate the
structural model's adequacy.

Findings

The CFA results validated a seven-factor structure comprising the following components: environmental quantitative and
qualitative development, vernacular architecture, eco-friendliness, environmental sustainability, economic factors, socio-
cultural dimensions, and cost-benefit analysis. All factor loadings exceeded the threshold of 0.6, indicating strong item
convergence. Model fit indices confirmed the adequacy of the structural model: the CMIN/DF values for all dimensions were
between 1.5 and 2.9, the RMSEA values were below 0.08, and the CFI, NFI, and AGFI values surpassed 0.9 in most cases.

For the environmental development component, items such as design innovation, spatial scale, environmental hygiene, and
human-natural environment quality showed high loading values. The vernacular architecture dimension was characterized by
elements including traditional building materials, cultural authenticity, and indigenous design patterns. The eco-friendly
dimension emphasized the use of natural materials, ecological harmony, and renewable energy adoption.

The environmental sustainability factor reflected practices such as solar panel utilization, efficient water use, and location
selection aligned with natural terrain. Economic outcomes were linked to job creation, income generation, and
entrepreneurship. Socio-cultural dimensions highlighted reverse migration, cultural revitalization, and rural development. The
cost-benefit analysis dimension underscored affordability, investment attractiveness, and comparative advantage over
conventional hotels.

Discussion and Conclusion

The results of this study underscore the multi-dimensional relevance of environmentally sustainable architecture in
enhancing the quality and success of ecotourism lodges. The identified components not only resonate with global sustainability
criteria but also align with local cultural, economic, and environmental realities. The environmental development and eco-
friendliness components validate the importance of nature-aligned design, emphasizing both functional and aesthetic
compatibility with local ecosystems. These findings reaffirm previous research suggesting that eco-lodges integrating natural

materials and passive energy systems are more likely to attract environmentally conscious tourists and lower operational costs.
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The strong loading of vernacular architectural elements reflects a growing demand among tourists for authentic cultural
experiences. By embedding indigenous knowledge and local construction practices into lodge design, architects can foster both
cultural preservation and tourist satisfaction. This also contributes to cultural sustainability and community empowerment,
which are often overlooked in conventional tourism development.

The validation of economic and cost-benefit components further confirms the viability of green architecture from an
investment perspective. Eco-lodges adhering to sustainable principles can create seasonal and permanent employment,
stimulate local supply chains, and enhance regional competitiveness. Moreover, their lower operational costs make them
appealing to budget-conscious travelers while maintaining profitability for operators.

Socio-cultural outcomes, such as rural revitalization and reverse migration, illustrate the transformative potential of
ecotourism lodges when integrated with sustainable design. These lodges become more than just accommodation facilities—
they evolve into community hubs that foster social cohesion, cultural exchange, and environmental stewardship. In this sense,
sustainable architecture functions as both an infrastructural and a social innovation.

This study contributes to the field by offering a validated, context-sensitive framework for the design and assessment of
sustainable ecotourism lodges in Iran. The results highlight the need for multidisciplinary collaboration among architects,
tourism developers, environmentalists, and local communities to co-create infrastructure that is ecologically responsible and
socially inclusive. If adopted and implemented, this framework can support Iran's broader goals of rural development, cultural

conservation, and environmental protection in its growing ecotourism sector.
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