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Study tracks the adoption of green
infrastructure, from water conservation to

policy
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In a new paper published in the Journal of Environmental Policy &
Planning, the University of Maryland teamed up with local researchers to
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examine green infrastructure adoption and leadership in Tucson,
Arizona, an interesting case study where grassroots efforts have helped
to drive policy change in a growing urban area surrounded by water-
constrained desert. Green infrastructure (any installation that manages
water or environmental factors, such as rain gardens, stormwater basins,
or urban tree cover) is slowly transitioning from a fringe activity to an
important part of the way governments and municipalities are dealing
with water and the local effects of a changing climate. By examining the
trajectory of sustainability and the role of policy entrepreneurship in
broader adoption, Tucson can provide a peek into the future of green
infrastructure in the Southwest and across the country.

"This work came out of a long term collaboration in Arizona trying to
understand a lot of aspects of how green infrastructure (GI) is used
there," says Mitchell Pavao-Zuckerman, assistant professor in
Environmental Science and Technology at UMD. "We are looking at the
functionality of GI, its practical benefits, but also how governance and
learning around GI changes, inhibits, or helps adoption. Looking at
evolution and adoption, we can see different types of players that are
key, like policy entrepreneurs who are early adopters or innovators in
either practice or policy and how they help diffuse knowledge around
the city. Learning these lessons, we gain a lot of insight into how policy
is changing, and how other areas could adapt going forward."

Funded by the National Science Foundation's (NSF) Coupled Human
and Natural Systems program, Pavao-Zuckerman collaborated with the
University of Arizona, the Udall Center for Public Policy in Tucson, and
the University of Virginia to examine these GI trends. The researchers
took a mixed methods approach to the work, examining policy,
documentation, and newspaper reports to create a timeline of GI
developments in the history of the city. The timeline was then used as a
starting point when interviewing stakeholders and GI players in Tucson,
providing a richer context and backdrop to the interview data.

2/6


https://phys.org/tags/policy/

PHYS 19X

"The timeline and our approach to gathering this information is
innovative; it puts a method behind anecdotal stories," explains Pavao-
Zuckerman. "Studying this kind of process in an urban setting around GI
is a new thing, so that is one of the unique pieces of this paper. In lots of
places, you have this knowledge and history of how things have come
about, but using the timeline and interviews to document how things
have changed, and putting it within theories of adaptation and
governance—these are new frontiers for working with GI and urban
environments."

As Pavao-Zuckerman describes it, Tucson provides a compelling look at
how GI emerges in places that don't necessarily have water quality
mandates, which are prominent in Maryland and the area surrounding
the Chesapeake Bay. In Tucson and much of the Southwest, water
sustainability and conservation is often the driver.

"In Maryland with the Bay, a lot of GI is implemented as a way to meet
water quality standards and meet pollution reduction targets," says Pavao-
Zuckerman. "But in this case, there aren't water quality mandates, and
the focus is really on harvested water. A lot of water consumption in the
Southwest goes to domestic irrigation for lawns and gardens, which can
sometimes be up to 50% of potable water usage, so the demand is huge.
You also see integration with urban tree canopy and stormwater basins
that can help mitigate heat islands and buffer for future climate change
when things get even hotter out there. So you see the same types of
things there as in the Bay area, like curb cuts to redirect stormwater and
urban tree cover, but it is coming from a different place. So it is
interesting to see how you get to the same place from a different start
point."

One thing that Pavao-Zuckerman and the team found in Tucson that the
rest of the country can learn from is an overall culture of what is known

as water ethics. Similar to the concept of One Health (the intersection
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and interconnectedness of animal, human, and environmental health),
Tucson water municipalities call it One Water.

"Part of what we see going forward is a more holistic way of thinking
about water," says Pavao-Zuckerman. "Stormwater is usually thought of
as a waste stream that we want to get rid of as quickly as possible, but
people are starting to see it as a resource and not a waste. The water
municipality there calls it One Water, thinking about the integration of
the whole water system. Instead of thinking of stormwater and drinking
water as two separate things, we think about water collectively, and that
gives you a different perspective for management. That mindset will
hopefully also start to happen in other places."

Other key findings from the paper include the need to think about GI
across all scales, from individual and neighborhood adoption to the city
level. Additionally, there is a need for more equitable dispersion of GI to
ensure environmental and social justice.

"A lot of this practice is done effectively voluntarily," explains Pavao-
Zuckerman. "Neighborhoods and the city will promote it, but the city
isn't necessarily going out and implementing most of these
structures—that is up to the home or property owner. Because
implementation has started from policy entrepreneurs and individuals in
Tucson, it didn't happen randomly and also didn't happen necessarily in
communities where it is most needed. Most cities are like this, with
more affluent communities having more implementation, and places that
have less money or more people of color tend to have less
implementation, so they are bearing the brunt of the environmental
harms that they are trying to solve. So that needs to be part of the
trajectory going forward, thinking about how to shift practice to reflect
that and encourage cooperation at all levels and scales to be more
equitable."
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Overall, this paper provides a landscape of GI implementation and gives
researchers, policy makers, and advocates alike a chance to understand
where things are coming from so they can think more strategically about
where things are headed.

"It lets us do backcasting and forwardcasting," emphasizes Pavao-
Zuckerman. "We can see where things came from and new threads that
are starting to emerge. GI is important because it adds different aspects
of resilience to an environment. It helps to buffer environmental
extremes, and it adds more flexibility throughout the landscape to
withstand and respond to extreme events. We think of climate change as
this thing that is going to be hotter, wetter, or drier, but it is the extreme
ends of weather events that really hit cities and people hard, and GI is
something that we think is going to really help. We are paying particular
attention to the role of people and organizations in driving GI change in
this work to understand it as a way for how people can shape urban
transformations to make a more sustainable and resilient community."

This paper is entitled "Agency and governance in green infrastructure
policy adoption and change" and is published in the Journal of
Environmental Policy & Planning

More information: Andrea K. Gerlak et al, Agency and governance in
green infrastructure policy adoption and change, Journal of
Environmental Policy & Planning (2021). DOI:
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