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Abstract: 

This study addresses urban metabolism in protected island environments, highlighting socio-territorial 

dynamics and their environmental interaction. Focusing on minor archipelagos such as the Galapagos 

Islands, we adopt a multidimensional approach that integrates biological, demographic, socio-economic, 

socio-cultural, and legislative variables (Acciarri et al., 2021; Gusev, 2021). 

The fragility and complexity of these minor archipelagos, such as the Galapagos Islands, reveal a 

complicated interaction between human settlements and the environment (Yılmaz & Bakış, 2015). Our 

study emphasizes the importance of understanding these interactions to mitigate adverse environmental 

impacts and promote sustainability (Ragazzi et al., 2016). 

Methodologically, this analysis focuses on five key variables to unravel the socio-territorial dynamics of 

settlements. These include territorial (biological) characteristics, the origin of settlements (demo- 

geographic), the use of natural resources (socio-economic), historical memory and built physical space 

(sociocultural), and special regulations (legislative) (Hiernaux & González, 2014; Bueren et al., 2014). This 

comprehensive approach allows for an in-depth analysis of how human activities and policy decisions 

influence the urban metabolism of these environments. 

Our research is based on theoretical models of urban metabolism, such as the Wolman City Metabolism 

and the Newman Extended Metabolic Model. These models are applied in the context of minor 

archipelagos, demonstrating their relevance and adaptability in protected island environments (Maxwell et 

al., 2020; Feng et al., 2019). 



 
 
 

The study results indicate unique challenges in these environments, such as dependence on exogenous 

resources and the impact of tourism. These challenges are reflected in the alteration of urban metabolic 

cycles, highlighting the need for sustainable development strategies and environmental conservation. In 

addition, positive aspects are observed, such as learning sustainable building techniques and developing 

unique island cultures, which can serve as models for other similar environments (Watson et al., 2010; 

Santamarta et al., 2014). 

Understanding urban metabolism in protected island environments is vital to designing effective 

sustainability strategies. This study provides a comprehensive view of how human and environmental 

interactions can be balanced to protect these unique and vulnerable ecosystems while promoting the well- 

being of their communities. The research emphasizes the urgency of adopting multidisciplinary approaches 

to urban planning and environmental management, especially in the Anthropocene era, where human 

impact on nature is more significant than ever. 
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