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2.1: Case Study of an Eight-story Residential Building in Madrid and Implications
for Green Roof Benefits

Author

Susana Saiz is completing a PhD in Sustainable Architecture at the Universidad
Politecnica de Madrid, Spain with a focus on green roofs. She is a LEED Accredited
Professional and she works as an intern architect for Moriyama and Teshima Architects
in Toronto providing guidelines on sustainability and coordinating LEED projects.

Contact
susasaiz@yahoo.ca

Session Summary

Green roofs are generally considered to be environmental assets to urban areas, and
the environmental benefits are often used to support policies that promote the adoption
of this technology. However there are long term environmental impacts of green roofs
that have not been investigated and are not well understood. These impacts cover the
whole range of a building’s life cycle and could possibly increase the benefits of green
roofs in comparison to other roofing systems. This paper discusses how life cycle
assessment (LCA) can be used to identify and compare these long term environmental
impacts of buildings with gravel and green roofs.

Three stages of a building’s life cycle will be discussed with an emphasis on material
production and transportation; building operation and building maintenance as they
account for the largest share of the environmental impact. An example will be
presented for an eight-story residential building in Madrid. The results of the LCA
presented here suggest that green roofs can reduce several environmental impacts
previously not considered by the community, but maximizing these reductions is
dependent on urban densities and implies trade-offs with other benefits.
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2.1: Life Cycle Assessment of a Green Roof in Pittsburgh

Authors
Lisa Kosareo is a graduate student in the Construction Management Program of the
Civil and Environmental Department of the University of Pittsburgh.

Robert Ries, Ph.D., R.A., is an assistant professor of Civil and Environmental
Engineering at the University of Pittsburgh, where his teaching and research is focused
on green construction. He also directs the Green Construction Program in the
department of Civil and Environmental Engineering.

Contact
Imkst45@pitt.edu
robries@pitt.edu

Session Summary

This paper describes the environmental cost characteristics of intensive and extensive
green roofs versus those of conventional roofs. A Life Cycle Inventory and
Environmental Impact Assessment is used to document and analyze the similarities and
differences in the environmental impacts of the fabrication, transportation, installation,
operation, maintenance, and disposal of all three roof systems.
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Corrie Clark is a PhD Candidate in Environmental Engineering at the University of
Michigan investigating the fate and transport of contaminants in green roof systems.
She earned her Master’s degree in environmental engineering from the University of
Michigan and her Bachelor’'s degree in chemical engineering from the University of
Virginia.
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Peter Adriaens is a professor within Civil and Environmental Engineering and the
School of Natural Resources and Environment. His expertise includes fate pathways of
persistent organic pollutants (POP’s); laboratory/field investigations on contaminant
biodegradation in soils, sediments, and groundwater; and the development and
implementation of sensors for microbial and chemical constituents in environmental
matrices.

Brian Talbot is the Keith E. and Valerie J. Alessi Professor of Business Administration, a
professor of Operations and Management Science. Current research develops solution
procedures for production, planning, and resource-constrained scheduling problems.
Additional investigations focus on the industrial ecology manufacturing, and supply
chain strategy.
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Session Summary

While policies that encourage green roofs exist at the local level, installation costs
remain at a premium and deter investment in this technology. To date, analyses of the
boundary conditions for the cost differential between a green roof and a conventional
roof are compared to currently valued environmental benefits (e.g., stormwater volume
reduction and building energy savings) on a building-specific basis. Increasingly,
evidence is emerging that green roofs may play a significant role in urban air quality
improvement as well. A recent quantitative analysis into air pollution mitigation in urban
areas has indicated the potential for incorporating this benefit in the economic valuation
of green roofs. The basis for the opportunity is the integration of urban air quality
information with plant-specific pollutant uptake data [e.g. NOXx] to quantify health impact.
EPA and other reduction programs estimate the public health benefit per ton of NOx
reduction ranges from $1260 to $6670. Preliminary results indicate that this translates to
an annual benefit between $0.02 and $0.70 per square foot of vegetated roof based
upon available data on NOx uptake by plants. Currently, the public benefit is an
externality, but the potential to reduce the cost gap can be realized if the air pollution
benefits can be internalized through innovative policy designs. For example, the range
of public health benefits captures current market valuation of NOx credits in regional
cap and trade programs. The inclusion of NOx and additional air pollutants with the
current environmental benefits of green roofs can inform policymaking to reduce the
cost gap that currently hinders US investment in green roof technology.
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