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METHOD

Life Cycle Assessment (LCA) is a scientific method used to

evaluate environmental impacts throughout the life cycle of a

product or system. In the built environment, Living Wall

Systems (LWS) are conceived as sustainable technologies

that contribute to improving urban microclimates and mitigating

carbon emissions. However, tropical contexts require specific

assessments to understand their real environmental

performance. This study aims to evaluate the Global Warming

Potential (GWP) of a Living Wall System (LWS) implemented

in Medellín, Colombia, through life cycle modeling using

SimaPro software.

The LCA was conducted following ISO 14040 and ISO 14044

standards, considering the stages of construction, operation,

and end-of-life. The inventory was modeled in SimaPro

v10.1.0.6, using the Ecoinvent® v3.10 database to account for

material production, energy use, transportation, and disposal.

The functional unit corresponds to one square meter of LWS

with a defined lifespan. Impact assessment focused on the

Global Warming Potential (GWP) category, expressed in

kilograms of CO₂ equivalent.

The construction phase represents the main environmental

hotspot, accounting for nearly 90% of total GWP. Strategies to

minimize the impact include replacing high-emission materials

such as polyethylene and steel with more sustainable

alternatives, as well as integrating renewable energy for

system operation. Understanding the life cycle stages of LWS

enables better decision-making for sustainable building

practices in tropical regions.
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Textile, nonwoven polyester Polyethylene pipe, DN 200

Electricity, low voltage Reinforcing steel

Compost Waste yarn and waste textile

Waste polyethylene Scrap steel

Albertí, J., Balaguera, A., Brodhag, C., & Fullana-i-Palmer, P. (2017). Towards life cycle sustainability assessent of cities. A review of background

knowledge. In Science of the Total Environment (Vol. 609, pp. 1049–1063). Elsevier B.V. https://doi.org/10.1016/j.scitotenv.2017.07.179

Chàfer, M., Pérez, G., Coma, J., & Cabeza, L. F. (2021). A comparative life cycle assessment between green walls and green facades in the

Mediterranean continental climate. Energy and Buildings, 249. https://doi.org/10.1016/j.enbuild.2021.111236

Oquendo-Di Cosola, V., Olivieri, F., Ruiz-García, L., & Bacenetti, J. (2020). An environmental Life Cycle Assessment of Living Wall Systems. 

Journal of Environmental Management, 254(May 2019), 109743. https://doi.org/10.1016/j.jenvman.2019.10974

Peceño, B., Leiva, C., Alonso-Fariñas, B., & Gallego-Schmid, A. (2020). Is recycling always the best option? Environmental assessment of

recycling of seashell as aggregates in noise barriers. Processes, 8(7). https://doi.org/10.3390/PR8070776

https://doi.org/10.1016/j.jenvman.2019.10974

