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In recent decades, the tourism sector has experienced rapid growth and
become a key pillar of the global economy. However, this expansion has often
been accompanied by significant environmental degradation, including
increased carbon emissions, energy inefficiency, and ecosystem disruption. In
response, the integration of green architecture and renewable energy has
emerged as a vital strategy for promoting sustainable tourism development.
This study aims to examine how these two approaches can be synergistically
applied to create environmentally responsible, energy-efficient, and socially
inclusive tourism destinations. Using a systematic literature review
methodology, this research synthesizes findings from scholarly journals,
international reports, and conference proceedings published between 2010 and
2025. The analysis focuses on three main dimensions: green architectural
strategies in tourism design, the implementation of renewable energy systems
such as solar PV and biomass, and the combined environmental, social, and
economic impacts of their integration. Results indicate that green architecture
contributes significantly to reducing energy consumption by up to 70%, while
renewable energy enhances energy independence and lowers operational costs,
especially in remote or off-grid destinations. Moreover, community
participation in planning and operating these systems fosters local
empowerment and sustainability awareness among tourists. The study also
reveals existing gaps in the literature, including a lack of quantitative
performance metrics and limited exploration of policy and institutional
frameworks in developing countries. The findings affirm the relevance of
sustainability theory and energy transition frameworks, highlighting the
importance of cross-sectoral and interdisciplinary collaboration in
implementing green solutions. This research contributes a comprehensive
conceptual foundation for the design and planning of low-carbon tourism
destinations and offers actionable recommendations for policymakers, urban
planners, architects, and tourism stakeholders. Ultimately, integrating green
architecture and renewable energy is not only feasible but essential in
addressing climate challenges and ensuring a resilient and competitive future
for global tourism.
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1. Introduction

In recent decades, the tourism sector has experienced rapid growth and has become one of the main pillars of
the global economy. However, this growth is often accompanied by negative environmental impacts, such as
pollution, land degradation, and inefficient energy consumption [1][2][3][4][5]. This requires a more
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sustainable approach to the development of tourism destinations. One solution that is increasingly gaining
attention is the application of green architecture and renewable energy in the design and management of
tourism destinations. Not only do these practices reduce negative environmental impacts, but they also have
the potential to generate significant cost savings and attract environmentally conscious tourists, thereby
contributing to the economic sustainability of the sector [6](7][8][9][10].

Meanwhile, renewable energy, such as solar, wind, and biomass, is key in reducing dependence on limited
and polluting fossil fuel resources [11][12][13][14][15]. The combination of these two solutions can produce
environmentally friendly tourism destinations, reduce carbon footprints, and increase energy efficiency.
Therefore, the integration of green architecture and renewable energy in the development of sustainable
tourism destinations is not just relevant, but it also requires the active participation and responsibility of all
stakeholders, including the audience of this study.

The primary focus of this study is to answer several key guestions related to the implementation of green
architecture and renewable energy in the sustainable tourism sector. The first question is: "How can the
integration of green architecture and renewable energy be implemented in developing sustainable tourism
destinations?" Furthermore, this study will also identify the following questions: "What are the challenges
and opportunities in implementing green architectural design and renewable energy systems in tourism
destinations?" Finally, this study will evaluate the following questions: "What is the impact of the
implementation of green architecture and renewable energy on environmental and economic sustainability in
tourism destinations?" The main objective of this study is to develop a comprehensive picture of how green
architecture and renewable energy can be integrated into the development of sustainable tourism
destinations. This study also aims to identify and analyze the challenges and opportunities faced in
implementing both elements and assess the impact of implementing these solutions on environmental, social,
and economic sustainability. In addition, this study is expected to provide recommendations for developers,
city planners, and policymakers to facilitate adopting a green approach in developing sustainable tourism
destinations. The importance of this study can be explained through the theoretical basis underlying the
concept of sustainability, which is defined as "meeting the needs of the present without compromising the
ability of future generations to meet their own needs" [16][17][18][19]. This theory provides a basis for
efforts to create tourism destinations that are not only efficient but also environmentally friendly. In addition,
the Renewable Energy System Theory also shows that the transition to renewable energy is essential to
reduce dependence on environmentally damaging fossil fuels [20][21][22][23][24]. Studies related to
sustainable architecture have also shown that this approach can significantly reduce energy use and carbon
emissions, which is very important for the tourism sector and significantly impacts natural resources. Based
on these theories, this study aims to fill the knowledge gap in the application of green solutions in the
tourism sector and make a significant contribution to the policy and practice of developing more sustainable
tourism destinations.

2. Method

This study uses a systematic literature review approach to explore and analyze the relationship between
green architecture and renewable energy in the context of sustainable tourism destination development. This
study is qualitative descriptive, primarily identifying, classifying, and synthesizing relevant scientific
findings from previous sources. This literature approach was chosen because it is considered the most
appropriate for understanding conceptual trends, theoretical models, and actual practices implemented in
various parts of the world and for finding knowledge gaps in this field. The data in this study were collected
through a systematic search of scientific sources that have been officially published and can be verified, such
as reputable journal articles, international conference proceedings, academic books, and international
institution reports. The search was carried out using various electronic databases, including ScienceDirect,
SpringerLink, JSTOR, Scopus, Web of Science, and Google Scholar. The main keywords used in the search
include: "green architecture,” "sustainable architecture,” "renewable energy,” "sustainable tourism,” "eco-
friendly destinations," and "integration of green design and energy systems in tourism development.” The
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search was conducted systematically using a combination of Boolean and Boolean to expand and deepen the
scope of the data.

A literature selection process was carried out based on several inclusion criteria to ensure that the analyzed
data remains relevant and of high quality. The selected literature was published between 2010 and 2025 in
English and Indonesian and explicitly discussed the integration of green architecture and/or renewable
energy in the development of tourism areas. Only literature that has gone through a peer-reviewed process
and is published by credible academic or professional institutions is included in this study. The analysis does
not include literature that is a non-scientific opinion, popular articles, blogs, or general news.

The data analysis process was carried out using a content analysis approach. Each selected document was
analyzed in depth to identify the main themes and sub-themes related to applying green architecture and
renewable energy in tourist destinations. These themes are then classified into three major dimensions,
namely: (1) green architectural design strategies in the context of tourism, (2) the application of renewable
energy technologies and systems in tourism areas, and (3) the environmental, social, and economic impacts
of the integration of the two. The results of the analysis are then compiled in the form of a narrative synthesis
by mapping the relationships between findings and explaining their implications based on the framework of
sustainability theory, such as Brundtland theory and green energy transition theory. To ensure the validity
and relevance of the findings reviewed, each selected literature is evaluated based on its methodological
quality, conceptual contribution, and recency in a global context. Literature originating from journals with
high reputations or those with extensive citations is given greater weight in the data interpretation process.
Thus, this method not only allows for a comprehensive understanding of the phenomena studied but also
produces a strong foundation for developing practical recommendations for planners, architects, tourism
managers, and policymakers in the future.

3. Results and Discussion

3.1 Green Architecture Design Strategy in Tourism Destinations

The literature shows that applying green architecture principles in tourism areas aims not only to improve
aesthetics and comfort but also to reduce the ecological impact of the development and operation of the
destination. The main strategies widely applied include building energy efficiency, using local and
environmentally friendly materials, passive microclimate control, and conservation-oriented water and waste
management [25]. Energy efficiency is realized through passive designs such as using green roofs, which not
only help reduce the internal temperature of the building but also contribute to increasing green space,
absorbing carbon, and reducing rainwater runoff [26]. In addition, using natural cross ventilation is an
important technigue to improve air circulation without relying on artificial cooling systems, thereby reducing
electricity consumption [27][28][29]. The orientation of the building to the direction of the sun is also a
critical consideration, especially in tropical and subtropical climates where solar radiation can be optimally
utilized for natural lighting but must be controlled to avoid overheating [30]. Design that responds to the
local climate is one of the main characteristics of good green architecture [31]. For example, in mountain
tourism, building structures are designed to maximize morning sunlight while protecting from cold winds,
while in coastal areas, open designs that allow free air flow greatly help maintain thermal comfort without
relying on air conditioning.

Studies also highlight the importance of choosing sustainable construction materials, such as bamboo, FSC
(Forest Stewardship Council) certified wood, local natural stone, and recycled materials [32]. Using local
materials reduces transportation emissions, strengthens local cultural identity, and supports the surrounding
community's economy. In some cases, the involvement of local communities in the construction process -
such as in the construction of community-based homestays - is part of a design strategy that is ecologically
sustainable and socially inclusive [33][34].
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One important aspect of green architecture in the tourism context is integration with the natural landscape,
which creates visual and functional connections between buildings and their surroundings. This approach
results in tourism areas that are not only at one with nature but also minimize excessive ecological
intervention. In practice, this can be seen using elements such as organic pedestrian paths, rain gardens,
infiltration ponds, and green open spaces that maintain local biodiversity. Several studies report that adaptive
designs to local ecosystems can attract tourists interested in ecotourism and conservation-based nature
recreation [35][36].

Beyond physical infrastructure, green architecture in tourist destinations also functions as a medium for
environmental education, which can directly show how human and natural interactions can be harmoniously
carried out. Buildings that apply green architecture principles are often equipped with interpretation boards,
energy and water monitoring technology, and educational programs aimed at visitors [37][38]. Thus, tourist
destinations are places of recreation and centers for learning ecology and sustainability practices.

By integrating these approaches, green architecture design strategies can form an efficient, adaptive, and
ecologically responsible tourist environment. This is in line with the principles of sustainability, which
emphasize meeting current needs without damaging the ability of future generations to meet their needs.
Therefore, the role of green architecture in tourist destinations cannot be seen as a complement but as the
main foundation in designing a more sustainable tourism future.

3.2 Implementation of Renewable Energy in Tourism Areas

The implementation of renewable energy in tourism areas is an important component that strengthens the
principles of green architecture and accelerates the transition towards low-carbon tourism development. In
this context, renewable energy functions as an alternative energy source and a symbol of commitment to
sustainability and conservation of natural resources [39][40]. Among the various types of renewable energy
available, photovoltaic (PV) solar panels and biomass energy are the most widely adopted solutions,
especially because of their flexibility in application scale and the potential availability of abundant resources
in tropical and rural tourism areas. Solar panels are dominant, especially in remote tourism areas or small
islands that are not connected to the national electricity grid. Off-grid systems based on solar power allow
destination managers to provide electricity independently, especially for the operational needs of homestays,
restaurants, public facilities, and night lighting systems. Several case studies in Southeast Asia and the
Pacific show that solar power systems have succeeded in reducing dependence on diesel generators by more
than 80%, directly impacting carbon emissions and saving fuel costs [41]. In addition, solar energy also
supports the principles of modularity and gradual expansion, which allows the integration of this technology
at various scales of tourism development, from large resorts to community-based tourism.

On the other hand, biomass energy, especially from organic waste from tourism activities such as food
scraps, leaves, and paper, has begun to produce heat and electricity on a small scale. Processing organic
waste into biogas or solid fuel is part of the effort to build a circular energy system that reduces the burden
on landfills (Final Disposal Sites) and provides alternative energy sources sustainably [42]. The use of
biomass is very relevant for tourist destinations that have an integrated waste management system and are
located in agricultural areas with high biomass production.

However, implementing renewable energy in tourist areas is not free from several structural and technical
challenges. One of the main challenges is the high initial investment for technology procurement and initial
energy system installation. For tourist destinations managed by local communities or MSMEs, this obstacle
becomes significant without the support of government incentives or access to green financing [43]. The next
challenge is the limited local technical capacity, from planning and installation to maintenance of renewable
energy systems. The lack of experts and technical training results in dependence on external parties, which is
often not economically sustainable in the long term.
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Furthermore, supporting regulations and policies greatly influence the success of renewable energy adoption.
Studies show that countries with feed-in tariff incentives, subsidies for solar panels, or carbon credit schemes
tend to have higher rates of clean energy adoption in the tourism sector [44]. Conversely, tourist destinations
that do not have policy support tend to have difficulty maintaining the efficient operation of renewable
energy systems. Therefore, synergy is needed between technological innovation, economic incentives, and
strategic policies so that implementing renewable energy is not only a temporary project but becomes a
permanent part of the infrastructure of a sustainable tourist destination.

In the larger framework of sustainable tourism development, renewable energy provides a strategic
opportunity to redefine the relationship between energy consumption, environmental conservation, and
community participation. When integrated with a green architecture approach, renewable energy reduces the
carbon footprint and strengthens the destination's position as a pioneer in environmentally and socially
responsible ecotourism. Thus, implementing renewable energy in tourism areas is not merely a replacement
for conventional energy but a catalyst for the transition towards a fairer, greener, and more resilient tourism
future.

3.3 Environmental, Social and Economic Impacts of Green Solutions Integration

Integrating green architecture and renewable energy in tourism destination development not only represents
innovation in design and technology but has also been proven to have a broad positive impact on the three
main pillars of sustainability: environmental, social, and economic. From an ecological perspective, this
approach directly contributes to reducing greenhouse gas (GHG) emissions and increasing natural resource
use efficiency. Literature studies show that applying passive building design strategies, solar-based lighting
and cooling systems, and low-carbon building materials can reduce energy consumption by 30-70%
compared to conventional buildings in tourist destinations [45][46]. This reduction in energy consumption
simultaneously impacts reducing dependence on fossil fuels, reducing air pollution, and supporting climate
change mitigation efforts in ecologically sensitive areas. In addition, the use of local materials and waste
management integrated into the green architecture approach also supports biodiversity conservation. Many
architectural designs in natural tourism areas avoid the displacement of native vegetation and instead
integrate natural landscape elements as part of the building design. This practice maintains wildlife habitats
and encourages the development of conservation-based ecotourism. Several studies have even shown that
destinations that implement a conservation zone system based on natural architectural design can increase
the population of local endemic species within five to ten years after the area's development.

From a social perspective, integrating green solutions in tourism strengthens community participation in
planning, developing, and managing tourist areas. When the design and technology used are adjusted to the
local context, community involvement becomes more active, either in the form of construction workers,
renewable energy operational training, or as partners in managing homestays and ecotourism. This
involvement creates an important sense of ownership to ensure the long-term sustainability of tourist areas.
In addition, green energy buildings and systems indirectly serve as ecological education for tourists and local
communities. By seeing sustainable practices such as waste recycling, solar energy, or vertical gardens,
tourists get a recreational and reflective experience, encouraging behavioral changes towards a more
environmentally friendly direction.

In terms of the economy, although the initial investment to build green infrastructure is relatively higher than
conventional development, many studies state that the long-term economic benefits are much greater. Lower
operating costs due to energy efficiency, integrated water management systems, and reduced waste
management burdens result in significant financial savings for tourism destination managers [47]. In
addition, tourism destinations that implement green principles have a higher selling value in the eyes of the
global market, especially for environmentally conscious travelers and younger generations of tourists who
are increasingly selective about the ecological footprint of their tourism activities [48]. In some cases, green
tourism destinations have also succeeded in accessing international funding through carbon financing
schemes, green bonds, or corporate social responsibility (CSR) programs from private sector partners.
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Thus, integrating green architecture and renewable energy is not only a technical approach to building
tourism destinations but also a systemic transformation tool that simultaneously touches on various
dimensions of sustainability. The mutually reinforcing impacts between environmental, social, and economic
dimensions make this approach a very relevant foundation for welcoming a resilient, inclusive, and
responsible tourism future. Therefore, this strategy deserves to be mainstreamed in national and international
tourism development policies as part of the grand agenda of the transition to a green economy.

3.4 Critical Analysis and Theoretical Implications

The results of this literature review theoretically strengthen the relevance of the concept of sustainable
development as formulated in the Brundtland Report (1987), namely that development must be carried out in
a way that meets the needs of the present generation without compromising the ability of future generations
to meet their own needs [49]. The integration of green architecture and renewable energy in the development
of tourism destinations reflects this principle in real terms through reducing the consumption of natural
resources, energy efficiency, environmental conservation, and inclusive social participation. This approach
combines two technological elements and a cross-sector and cross-scale strategy that unites design
principles, energy technology, regional planning, and community involvement. Furthermore, this study also
shows that this approach is in line with the energy transition theory, which emphasizes that the success of
renewable energy adoption is not only determined by the availability of technology but also by the readiness
of the social, economic, and institutional systems that support the transition process. In the context of
tourism destinations, this is evident in studies showing that community-based initiatives - where local
communities are involved from the planning stage to management - tend to produce more sustainable and
sustainable impacts than top-down approaches that only rely on external technology without adaptation to
the local context. This community approach strengthens local capacity, builds ownership, and ensures long-
term operational sustainability, especially in maintaining renewable energy systems and preserving green
architecture.

However, a critical analysis of this study's results also reveals several research gaps that need to be addressed
in further studies. First, there are still a few quantitative and longitudinal studies that specifically measure the
integrative impact of green architecture and renewable energy on sustainability indicators for tourism
destinations [50]. This hampers efforts to formulate universal indicators that can be used consistently to
assess the success or failure of implementing green strategies across geographical and cultural contexts.
Second, institutional and governance aspects—such as government policies, clean energy incentive
regulations, and the role of the private sector in cross-sector collaboration—are still rarely studied in depth,
especially in developing countries with great potential in nature tourism but face limited resources and
access to technology.

In addition, local cultural and social dimensions are not integrated into green technology approaches. Several
studies tend to position green solutions as neutral technical entities. In contrast, adoption success depends
significantly on how well the technology is aligned with local communities' values, traditions, and practices.
In other words, green solutions that are not contextual are at risk of being rejected or not optimally utilized.
Therefore, an interdisciplinary approach that combines engineering, architecture, anthropology,
environmental economics, and policy studies is needed to build a more comprehensive and applicable
analytical framework. Overall, the findings and critical reflections in this study confirm that integrating
green architecture and renewable energy has great potential to revolutionize the approach to tourism
development in the era of the global climate crisis. However, the success of this transformation requires the
support of mature theory, strong evaluation methodology, and an institutional system that is adaptive and
responsive to socio-ecological dynamics at the local and global levels.

4. Conclusion

This study underlines the importance of integrating green architecture and renewable energy as a key
strategy in developing sustainable tourism destinations. Based on a systematic literature review of previous
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studies, these two approaches provide technical solutions to environmental problems caused by the tourism
sector and create broad positive impacts in social and economic dimensions. Green architecture has been
proven to improve energy efficiency, optimize the use of local resources, and strengthen the connection
between buildings and natural landscapes. On the other hand, renewable energy - especially solar and
biomass - significantly reduces dependence on fossil fuels and supports energy independence in tourism
areas. The study results also emphasize that the success of implementing green solutions is primarily
determined by the synergy between adaptive technical design, supporting policies, and active participation of
local communities. In its best practice, this integrative strategy not only creates environmental efficiency but
also strengthens the social capacity of communities, expands green economic opportunities, and increases
the competitiveness of destinations in the global tourism market. However, several challenges remain, such
as limited funding, local technical capacity, and regulatory gaps, which need to be addressed systematically
through cross-sector collaboration and policy-based approaches. From a theoretical perspective, integrating
green architecture and renewable energy aligns with the basic principles of sustainable development that
emphasize the balance between the needs of current and future generations. The thematic contribution of this
study strengthens the relevance of Brundtland theory and energy transition while opening up space for
developing an interdisciplinary framework in tourism sustainability studies. Although it is a literature
review, this study has succeeded in establishing a strong conceptual foundation as a basis for further
empirical and applicable studies. In closing, this study recommends that stakeholders — from city planners,
architects, tourism industry players, and policymakers — begin mainstreaming green architecture and
renewable energy-based solutions in the planning and development of tourism areas. Not only to address the
challenges of the climate crisis and environmental degradation but also to build a more resilient, inclusive,
and competitive tourism system in the future.
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