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Since the inception of the first green certification scheme several decades ago, expectations for
high-performance buildings have been evolving. To date, there are more than 200 different green
building certification programs around the globe, with estimates of at least 1 million certified projects
across different building types. While the green building industry has a long-standing history of
attention to human health (e.g., tobacco control, toxic exposure), there has been a recent shift in the
prioritization of this issue relative to others, with a new emphasis on features that explicitly promote
the human experience of building occupants.

In recognition of this emphasis shift, The Atmosphere Special Issue “Green Buildings and Indoor
Air Quality” aimed to showcase the most recent findings related to air quality investigations in green
buildings. The specific topic covered in seven original papers accepted for publication can be divided
onto two groups: (1) three studies that investigated the effectiveness of air quality management
strategies through the low-emission materials, green walls, ventilation, and airflow control; and
(2) four studies that focused on enhancing knowledge on indoor air quality, comfort, and energy
performance in green-certified dwellings, newly constructed public housing, and low-energy or
high-performing schools.

Among papers studying the effectiveness of different air quality management practices,
Babich et al. [1] examined the trade-offs between new material off-gassing levels and potential energy
savings in ventilation. The cost-benefit analysis for an exemplary residential building showed that
selecting less- or low-polluting materials increases the initial capital cost, but in the long run offers
economic benefits, owing to energetic savings in reduced ventilation rates without compromising
indoor air quality. According to Petit et al. [2], an ability to enhance indoor air quality without
compromising energetic performance of buildings can be also achieved by active green walls. It was
found that two types of commonly grown plants can be used in active green walls to reduce the
concentration of ambient nitrogen dioxide (NO2). While this study offered evidence that active green
walls are promising technology that can effectively filter NO2, it also recommended that more in
situ efforts should be directed towards investigating practical removal rates and plant health effects
from prolonged exposure to air pollution. Furthermore, the influence of indoor airflow in a solar
passive building on the indoor air quality and thermal comfort levels was numerically investigated
by Conceição et al. [3]. The results show that it is possible to determine an optimal air change rate
that does not compromise thermal comfort and indoor air quality in winter and summer conditions,
which can also result in reduced building energy use.

The second group of papers offered useful insights about influence of energy retrofit and
green-certification on indoor air quality in dwellings, indoor air quality and comfort monitoring
in low-energy high-performing schools, and energy consumption. As part of the first large-scale
field campaign examining indoor air quality and energy status in Swiss energy-efficient and green
dwellings [4,5], Yang et al. [6], compared the radon levels in 650 green-certified and energy-renovated
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dwellings and analyzed the building characteristics responsible of radon accumulation. It was found
that the newly green-certified dwellings with embedded mechanical ventilation had significantly lower
radon levels than energy-renovated dwellings. Thermal retrofitting of windows, roofs, exterior walls,
and floors were associated with a higher radon level. The energy renovation itself was responsible for
20% increase of indoor radon. Another research contribution focused on quantifying the effects of
redeveloping public housing developments into new buildings with improved energy performance
and indoor environmental quality [7]. The study documents that economic savings are possible with
affordable green housing in Boston and that significant energy consumption savings are possible from
electricity, gas, and water consumption by redeveloping an existing public housing to LEED certification.
Another two research studies investigated frequently encountered issues with indoor air quality in
schools. One of them focused on deployment of a microfluidic device for detection of formaldehyde
concentrations coupled with a fluorescence detection system [8]. The second study [9] examined indoor
environmental quality in five schools which included three high-performance schools, one recently
renovated school, and one conventional school. Interestingly, the three high-performance schools
did not have measurably better quality of indoor environment than the renovated and conventional
schools, nor were they perceived as better, based on the satisfaction survey. The results point in
direction of the pressing need of high-performance design standards to put stronger emphasis on
reducing health-related pollutants in schools.

Buildings providing an intentional combination of enhanced indoor air quality and human
performance are increasingly recognized as better assets as they come to define leadership in the
real-estate industry. This Special Issue supports the ongoing revolution in the real-estate industry
as it corroborates the evidence that buildings can do more to support higher indoor air quality,
human performance, and experience.
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