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Introduction 
 
The convergence of land and sea in coastal 

areas creates dynamic environments that 

support a variety of habitats with important 

ecological and economic value. According to 

Law No. 1 of 2014 Indonesia, coastal areas 

should be utilized to support the people's 

welfare, considering the preservation of 

ecosystems, local communities, traditional 

fishermen, as well as national interests. 

Effective management of these regions 

requires coordination between the government 

and various stakeholders to balance economic 

benefits with environmental protection. 

 

Known as an archipelagic nation, Indonesia 

has rich and diverse coastal regions, such as 

mangrove forests, white-sand shores, and 

small island beaches (Hutomo & Kasim Moosa, 

2005). These regions have a high potential for 

coastal and marine tourism development, 

attracting investments for tourism 

infrastructure development, creating job 

opportunities, and stimulating economic 
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Exploring the Application of 
Restorative Environment Design in 
Coastal Area 

 

Abstract  

The coastal ecosystem provides biodiversity that is attractive for exploration and essential to support 

global life systems. However, these areas have become increasingly vulnerable due to climate change 

and human activities. Therefore, infrastructure development in coastal regions must prioritize 

sustainable practices to protect these ecosystems. This paper explores the potential of Restorative 

Environment Design (RED) in coastal zones, synthesizing fundamental principles from Attention 

Restoration Theory (ART), sustainable coastal infrastructure management, and multisensory human 

experiences in coastal environments. The study develops a design framework integrating three 

dimensions: (1) Identifying coastal management strategies, including habitat restoration, soft 

engineering, and eco-engineering; (2) Assessing multisensory properties and experiences of coastal 

zones; and (3) Applying the core components of restorative environments, including being away, 

fascination, extent, and compatibility. This study also presents a conceptual model for RED 

implementation in coastal zones based on the proposed design framework. The conceptual model 

illustrates how zoning strategies, guided by fundamental principles, can address ecological restoration 

while enhancing human well-being through restorative design. The results of this study ultimately 

provide insights for designing coastal spaces that promote mental recovery, community engagement, 

and long-term ecological sustainability. 
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growth in the local community (Hermawan et 

al., 2023). However, they have an important 

role in global ecosystems. For example, 

mangroves act as natural buffers, protecting 

shorelines from erosion, serving as pollutant 

filtration, and providing habitats for diverse 

marine organisms (Horstman et al., 2022). 

Coral reefs, another vital ecosystem, support 

complex species interactions for marine life 

while serving as coastal protection, food 

resources, and tourism attractions (Hoek & 

Bayoumi, 2017). Thus, coastal zones leverage 

immense potential for tourism, and ecological 

services are essential for sustaining both local 

and global environments. 

 

In recent years, coastal and marine tourism in 

Indonesia has seen significant growth (Dewa & 

Atmadja, 2022; Hampton et al., 2024). The 

development of infrastructure, including tourist 

facilities, accessibility, and ancillary services, is 

essential to sustain this growth (Talib & 

Sunarti, 2020). Given the vulnerability of 

coastal zones to infrastructure development 

and human activities (Lins-de-Barros, 2017), it 

is essential that such projects not only 

minimize environmental harm but also 

contribute to ecological regeneration. This can 

be achieved through well-planned 

infrastructure prioritizing sustainability and 

promoting the connection between humans 

and nature. Several studies (Mustaqim & 

Setyawati, 2022; Perkol-Finkel et al., 2018) 

have emphasized the importance of 

ecologically sensitive design in addressing 

these challenges. 

 

A further important question is how an 

ecological design principle can truly benefit 

local communities while offering meaningful 

experiences for visitors. While the ecological 

design may indeed mitigate environmental 

damage in coastal areas, it is important to ask 

how this approach can be sustained over the 

long term and contribute to both local welfare 

and the well-being of visitors. The Restorative 

Environment Design (RED) approach seems 

promising to address these challenges as it 

emphasizes a harmonic connection between 

humans and nature, fostering a sense of 

responsibility for well-being and environmental 

preservation (Nousiainen et al., 2016). 

Additionally (Sunarya et al., 2024) highlighted 

that the natural environments offer spaces 

conducive to health and socialization, which 

can be optimized as a strategic branding tool 

for rural tourism development. 

 

Restorative Environment Design (RED) is 

grounded in Attention Restoration Theory 

(ART) (R. Kaplan & Kaplan, 1989; S. Kaplan, 

1995), which suggests that exposure to natural 

environments can reduce cognitive fatigue and 

improve mental recovery. It incorporates 

biophilic design principles, aiming to create 

restorative environments that enhance both 

physiological and psychological health 

(Melchionni, 2021; Peters & D'Penna, 2020). 

As a result, restorative environments can 

motivate people to engage in environmentally 

friendly actions (Giusti & Samuelsson, 2020; 

Hartig et al., 2007). 

 

This paper aims to explore the application of 

Restorative Environment Design (RED) in 

coastal infrastructure, particularly for 

supporting eco-tourism development. It 

examines key features of RED that are crucial 

for coastal areas and how these can be 

effectively implemented through architectural 

design strategies in the Indonesian context. 

The goal is to show how RED can minimize 

environmental impact while promoting 

sustainable behavior and well-being in coastal 

development. 

 

State of Art 
 
Some studies on Restorative Environment 

Design (RED) have primarily focused on 

healthcare facilities, urban landscapes, and 

learning environments, discussing the potential 

of the restorative environment in these settings 

(Abdelaal & Soebarto, 2019; Derr Victoria, 

2013; Jakob Lindal, 2013; Liu et al., 2024; 

Nousiainen et al., 2016; Peters & D'Penna, 

2020). These studies have centered around 

built environments with controlled and curated 

natural elements, leaving a gap in applying 
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RED to more natural settings like coastal 

zones. 

 

Coastal areas are rich in natural sensory 

experiences, such as the sound of waves, the 

ocean breeze, and views of the horizon. These 

elements provide an ideal setting for 

implementing RED to enhance human well-

being through stronger connections with 

nature. Some studies have indicated the 

potential of the restorative environment in 

coastal areas to improve psychological health 

and healthy behaviors (Hipp & Ogunseitan, 

2011; Nicolosi et al., 2021; Roe et al., 2019; 

Wang et al., 2022; White et al., 2013). To fully 

harness this potential, future research should 

explore a design framework integrating RED 

with the specific features of coastal 

environments. This approach is expected to 

promote long-term ecological sustainability, 

which would benefit coastal communities by 

attracting visitors in seeking restorative 

experiences. 

 

Literature Review 
 

The literature review explores the key theories 

and frameworks that shape RED, including 

Attention Restoration Theory (ART) and 

biophilic design principles. Moreover, it 

examines ecologically sensitive design 

practices to aid sustainable coastal 

infrastructure. These perspectives provide 

valuable insights into understanding how RED 

principles can be applied to coastal areas, 

promoting environmental and human well-

being. 

 

1. What is a Restorative Environment? 

Restorative Environments can be defined as 

those that aid mental healing by alleviating 

cognitive stress and fostering emotional 

balance (R. Kaplan & Kaplan, 1989). According 

to ART, natural environments, such as 

greeneries and open spaces, draw attention in 

a way that improves cognitive functioning and 

directed attention. Some studies have shown 

the role of natural environments in enhancing 

cognitive functions and reducing stress 

(Bratman et al., 2012; Tyrväinen et al., 2014). 

 

(S. Kaplan, 1995) suggests that restorative 

environments consist of four key components 

that encourage mental healing. The first is 

"Being Away", where individuals feel a sense 

of mental escape from daily routines, allowing 

them to be 'away" from usual pressures. The 

second is "Fascination," which refers to the 

effortless attention captured with natural 

environments, such as watching flowing water 

or swaying trees, allowing the mind to rest and 

recover. "Extent" involves a sense of 

immersion, where people can wander and 

discover things such as winding paths, forests, 

and water bodies. Lastly, "Compatibility" 

means that the environment aligns with the 

people's needs or desires, supporting personal 

well-being naturally and intuitively. 

 

Restorative environments share a similar value 

ground with biophilic design as they emphasize 

the importance of nature in promoting human 

well-being. However, while Restorative 

Environment Design (RED) focuses on 

creating spaces specifically for mental 

recovery, the biophilic design integrates 

natural elements into built environments to 

foster a stronger human-nature connection. 

Biophilic design is grounded in a theory of 

Biophilia Hypothesis (Wilson, 1986) and plays 

a crucial role in shaping the design principles 

of restorative environments (Nousiainen et al., 

2016). 

 
Figure 1. The Relationship between Biophilic Design and 

Restorative Design 

Source: Author, 2024 
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2. Sustainable Coastal Infrastructures 

A fundamental principle of sustainable coastal 

development is the preservation and 

restoration of natural coastal ecosystems. This 

can be achieved by integrating ecological 

principles with engineering approaches, 

including Hard Engineering, Eco-engineering, 

Soft Engineering, and Habitat Restoration 

(Dafforn et al., 2015). Among these, habitat 

restoration is the most sustainable approach as 

it enhances natural defenses against climate 

impacts and storms while supporting 

biodiversity, particularly through the 

conservation of mangroves and salt marshes. 

Soft-engineering is better than eco-

engineering since it manipulates natural 

habitats rather than relies on artificial 

structures such as beach nourishment and 

managed retreats. Soft engineering requires 

ongoing human intervention, making it a 

temporary solution, while eco-engineering 

blends engineering and ecological principles to 

minimize the environmental impact of built 

structures. 

 

Meanwhile, (Wojtowicz-Jankowska & Kalfouni, 

2022) shows the importance of a reclamation 

strategy to achieve sustainable coastal 

development based on case studies. They 

highlighted that shore reclamation could 

support ecological restoration by transforming 

degraded beaches into healthy and 

aesthetically attractive landscapes that benefit 

both locals and tourists. For example, beach 

reclamation integrated with green spaces and 

boardwalks can restore dune landscapes while 

providing active spaces for community 

engagement. A winding boardwalk, designed 

using eco-friendly techniques, also helps to 

prevent erosion while maintaining natural 

beauty. 

 

Wojtowicz-Jankowska & Kalfouni (2022) also 

highlighted the role of spatial developments 

regarding coastal informal settlements. In this 

case, sustainable coastal development in 

informal settlements can be seen as a form of 

architectural biodiversity, providing a diverse 

range of services and functions that strengthen 

community resilience. By incorporating various 

architectural and urban design elements – 

such as schools, civic centers, public spaces, 

and health clinics – coastal developments can 

offer social, economic, and environmental 

benefits. For example, public spaces foster 

social interaction while preserved cultural 

heritage sites raise awareness of local history. 

 
Figure 2. Priority Zone setting in infrastructure 

implementation in coastal areas and the impact on several 

aspects 

Source: Author, 2024 

 
 

3. Restorative Elements in Blue Space 

Coastal zones offer a unique combination of 

tangible and intangible components that make 

them highly effective in restoring mental health. 

Tangible elements like ocean breezes and 

views, sound waves, and sandy beaches 

create multisensory spaces with restful and 

relaxing elements (Nousiainen et al., 2016). 

 

Studies have shown that natural water bodies, 

particularly, have a calming effect on the mind, 

often referred to as "blue space" therapy, 

linked to improved mental well-being and 

relaxation (White et al., 2013, 2020). 

 

Moreover, engaging in simple activities at the 

beach, such as walking, swimming, or 

sunbathing, can help people to recover from 

daily stressors. According to (Roe et al., 2019), 

walking around urban waterfront environments 

enhances psychological and physiological 

health as well as social interaction. Design 
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interventions on the waterfront, such as 

providing shade, seating, and engaging 

features, can boost a sense of "being away" 

and "fascination," encouraging people to spend 

more time in these spaces. 

 

In addition to these tangible components, 

coastal zones offer rich intangible benefits in 

the form of diverse experiences that contribute 

to well-being. (Bell et al., 2015) categorized 

these coastal interactions into four main types 

of experiences. First, "achieving experiences" 

are associated with physical fitness and the 

pursuit of meaningful goals, such as engaging 

in activities/ hobbies like surfing or kayaking, 

providing a sense of accomplishment. Second, 

"immersive experiences" involve multisensory 

engagement with the environment, offering 

relaxation or exploration opportunities, such as 

walking along the shore, sunbathing, or simply 

taking in the natural surroundings. Third, 

"symbolic experiences" are related to the 

cultural and historical significance of coastal 

spaces, which can evoke a sense of belonging, 

identity, and connection to the local customs 

and specific iconic sites. Finally, "social 

experiences" focus on the social atmosphere 

of coastal areas, where people find comfort in 

shared spaces like harbors, beaches, and 

public spaces. 

 
Figure 3. Tangible and Intangible components as multi-

sensory tools of restoration effect 

Source: Author, 2024 

 
 

 

 

 

Methodology 
 

This study conducts a qualitative design 

synthesis approach to develop a conceptual 

model for restorative environments in coastal 

zones. The study synthesizes key concepts 

related to restorative environments, 

sustainable coastal infrastructure, and 

restorative properties in coastal zones from 

findings from the literature review. This 

qualitative method focuses on interpreting and 

applying theoretical insights to create practical 

design solutions, emphasizing how these 

elements can be incorporated into real-world 

coastal settings to foster both environmental 

sustainability and human recovery. 

 
Figure 4. Schematic of Research Methods.  

Source: Author, 2024 

 
 

Result and Discussion 
 

The key findings of the literature review were 

extracted and synthesized, which are based on 

three core dimensions: (1) restorative 

environment components, (2) sustainable 

coastal infrastructure strategies, and (3) 

restorative elements in coastal zones. First, 

Attention Restoration Theory (S. Kaplan, 1995) 

identifies four components of restorative 

environments—Being Away, Fascination, 

Extent, and Compatibility—which contribute to 

mental healing. Second, sustainable coastal 

management strategies, including Habitat 

Restoration, Soft Engineering, Eco-

Engineering, and Hard Engineering, are 
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presented by (Dafforn et al., 2015), while 

(Wojtowicz- Jankowska & Kalfouni, 2022) 

contribute insights into design strategies for 

new and existing beaches considering local 

settlements. Finally, the third dimension 

focuses on human interactions and 

experiences with coastal environments, as 

presented by (Bell et al., 2015). Moreover, 

(Nousiainen et al., 2016) provides key insights 

into restorative environments, emphasizing the 

importance of multisensory experiences that 

can be translated into the physical and ambient 

conditions of coastal zones. 

 
Figure 5. Finding Point of Research Methods.  

Source: Author, 2024 

 
 

The synthesis results in a systematic design 

framework for Restorative Environment Design 

(RED) in coastal zones. The framework can 

support the design process of coastal zones in 

achieving ecological sustainability and 

improving human well-being. 

 

The first phase is to create a zoning strategy 

based on relevant management strategies, 

considering the physical characteristics of 

each zone. In this case, the first priority is to 

determine which areas require habitat 

restoration and soft engineering interventions, 

such as restoring mangroves and wetlands to 

strengthen the natural defense system and 

enhance local biodiversity. Then, it is important 

to establish zones that require new 

infrastructures for incorporating eco-

engineering to ensure the future built 

environment works in harmony with the natural 

ecosystem. Lastly, for areas with existing hard 

infrastructure, such as local settlements, the 

design will integrate eco-engineering can be 

integrated with its hard structures to enhance 

resilience and minimize their environmental 

impact. 

 
Figure 6. The Design Framework  

Source: Author, 2024 

 
 

The second phase of the framework is 

identifying the possible multisensory properties 

and experiences associated with each zone. 

For instance, sensory features, such as ocean 

breezes, views, and sandy beaches, can 

define a multisensory space that can aid 

mental healing. The possible types of 

experiences in each zone should be 

envisioned, such as achieving experience (e.g. 

surfing or fishing), immersive (e.g., relaxing 

walks or sunbathing), symbolic (e.g., 

connecting with local culture), or social 

experiences (e.g., recreational spaces). 

In the third phase, the restorative potential of 

each zone is assessed by analyzing how the 

identified sensory properties and experiences 
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match in the core components of restorative 

environments —Being Away, Fascination, 

Extent, and Compatibility. This ensures that 

each zone will be designed to promote mental 

recovery and be aligned with the natural 

environment as well as the visitor's needs. 

 

The final phase is to decide and program 

services and activities that each zone can offer 

based on the identification and analysis of each 

phase of the framework. This can ensure that 

the designed facilities and infrastructures can 

be interconnected to support economic, social, 

and environmental sustainability. 

 
Figure 7. The design concept of restorative environmental 

design 

Source: Author, 2024 

 

The figure presents a conceptual model that 

envisions the implementation of Restorative 

Environment Design (RED) in a coastal zone. 

This model applies the zoning strategy outlined 

in the framework, showcasing distinct zones 

designated for habitat restoration, soft 

engineering interventions, and eco-

engineering integrations. Each zone reflects its 

unique management strategy, with areas for 

habitat restoration incorporating mangroves 

and wetlands, while zones requiring new 

infrastructure are designed with ecological 

engineering techniques. Additionally, zones 

with existing hard structures, such as local 

settlements, are enhanced with eco-

engineering to improve resilience and minimize 

environmental impact. The model also 

provides multisensory properties—like ocean 

views, breezes, and iconic natural features—

and considers the types of experiences each 

zone can offer. Together, these components 

can inform designers to envision the 

implementation of restorative environment 

design in coastal environments. 

 

Conclusion 
 

This paper examines the potential of 

Restorative Environment Design (RED) in 

coastal zones by synthesizing key principles 

from restorative environments, sustainable 

coastal infrastructure, and restorative qualities 

of coastal landscapes. It integrates concepts 

from Attention Restoration Theory (ART), 

coastal management strategies, and human 

experiences based on therapeutic coastal 

interactions to develop a systematic design 

framework. This framework can serve as a 

guide for zoning and assessing and analyzing 

the implementation of RED in coastal areas. 

 

Besides, this study also presents a conceptual 

model envisioning how these principles can be 

practically applied, bridging ecological 

sustainability with human well-being. Finally, it 

gives insights into how coastal zones can be 

transformed into spaces that support mental 

restoration, foster community engagement, 

and ensure long-term environmental 

resilience. 
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