Green Roofs

Installing a green roof can improve building insulation, energy
efficiency, aesthetic appearance and carbon offsets
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California Academy of Sciences in San Francisco, Calif. (Courtesy of CAS)

The Impact

Green roof and rooftop gardens can help trap heat during the winter months and keep a building
cool during the summer, reducing annual energy bills. Insulation provided by the garden also decreases
noise pollution, leading to a more productive work environment.

Description

Rooftop gardens, living roofs and green roofs are all variations of eco-friendly roof designs that
can be outfitted with greenery, most notably native plant species.

There are two main types of green roofs: extensive and intensive. Extensive green roofs involve
simpler designs and require less maintenance. They usually include planting hardier shrubs and small
plants. Intensive green roofing encompasses complex spaces that can resemble conventional gardens
or even parks. These rooftop gardens usually require significant landscaping, more structural support
and extra maintenance. However, they offer a biodiverse and practical social environment while
doubling as a carbon sink.

Where It's Been Implemented

A number of businesses and facilities have implemented rooftop gardens throughout the San
Francisco Bay Area. Meta (formerly Facebook) headquarters in Menlo Park, Calif., offers an expansive
example, with a nine-acre rooftop park hosting 90% native flora, 350 trees and dozens of bird species.
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San Francisco recently became one of the first cities to mandate the incorporation of solar or
living roofs on new nonresidential construction smaller than 10 stories. More than 25 extensive green
roof projects in the San Francisco Bay Area have been implemented by a single company called
Symbios Ecotecture.

Key Drivers

Green roofs can improve building insulation and lower energy costs, thus helping to reduce the
carbon footprint of a company or organization. The long-term energy savings can be substantial. The
savings that green roofs offer vary by location, size, and intensity. According to the U.S. Environmental
Protection Agency (EPA), a Canadian green roof study of a 32,000 square foot one-story building in
Toronto estimated a savings of “6 percent of total cooling and 10 percent of heating energy usage,
respectively, or about 21,000 kilowatt-hours.” When the same simulation was run in Santa Barbara,
California, the cooling savings increased to 10 percent.

A study conducted in Portland, Ore., showed that a green roof with four inches of growing
medium “reduced runoff by almost 70 percent,” according to the EPA.

Excess heat events are becoming more common as a result of climate change. From 2008 to
2017, there were 13,000 to 20,000 heat-related adult mortalities in the U.S. In July 2023, heat records
were set throughout the world, with the hottest places well over 100°F for more than 30 consecutive
days. Cities tend to be warmer than their rural surroundings due to the aggregation of heat-absorbing
material as well as a deficiency of vegetation. This phenomenon is known as the heat island effect.
According to the EPA, green roofs have been proven to reduce heat islands, being 30-40°F lower than
conventional roofs. Additionally, this cooling effect can reduce energy consumption by 0.7%.

Key Obstacles

Greenery on rooftops requires some maintenance. The installation and consistent maintenance
of a rooftop garden can be costly, but the return on investment is promising.

Ideally, green roofs are part of the design and construction of a new building. They can also be
added to some existing buildings. Those with concrete structural systems and low-sloped roofs are well
suited to green roof installation. On the other hand, roofs with steel decks or higher slanted roofs will
require greater intervention to accommodate a green roof.

Return of Investment

Installation costs differ for extensive vs. intensive green rooftops. Extensive green roofs can
cost anywhere from $5 to $25 per square foot, while intensive green roofs can cost $25 to $40 per
square foot. Businesses contemplating a green roof should weigh installation and maintenance costs
alongside the long-term energy savings, runoff reduction and aesthetic benefits. Research shows that,
although the installation of a green roof would cost about 30% more than a conventional roof, it would
save over 40% of its original cost over its lifetime, mostly by reducing energy needs.

References and Resources
o Kerrie Lee Cole, Green Roof professional at Symbios Design, kerrielee@symbiosdesign.com,
707-824-0314, symbiosdesign.com
e Amendment to 2016 San Francisco Ordinance detailing requirements for living roofs
e Reducing Urban Heat Islands: Compendium of Strategies Green Roofs, U.S. Environmental
Protection Agency (EPA)
e Using Green Roofs to Reduce Heat Islands, EPA
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