
INFRASTRUCTURE
FROM RESILIENCE TO SOCIAL JUSTICE, infrastructure decisions affect many aspects 
of urban life — and as cities become humanity’s primary home and climate change-
induced disasters hit more frequently, this will only continue to be the case. 

How we build now will influence how our cities respond to growth and climate change 
impacts, as well as how urban residents will fair. 

The four articles included in this e-book look at strategies to help build better cities in 
response to the coming future. Natural and human-made infrastructure will be needed to 
create cities that are not only livable, but that thrive going forward, for all their residents. 
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WITH STORMS INTENSIFYING AND OCEANS ON THE RISE, 
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A multi-billion-dollar seawall is among climate adaptation 
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WILL AMERICA’S TRILLION-DOLLAR INVESTMENT 
IN NEW INFRASTRUCTURE WITHSTAND 
TOMORROW’S DISASTERS?

Communities are increasingly keeping climate change 
in mind as they plan roads, sewers and energy grids for 
the future.

Written by Anita van Breda  
Originally Published: October 24, 2017  
OPINION: AS COMMUNITIES REBUILD AFTER DISASTER, WE 
MUST KEEP NATURE IN MIND

To minimize future harm, protecting nature and the 
services it provides should be at the top of our post-
disaster to-do list.

Written by Manohar Patole  
Originally Published: December 12, 2017  
OPINION: URBAN GREENING IS GOOD FOR THE ENVIRONMENT. 
LET’S ENSURE IT’S GOOD FOR PEOPLE TOO.

These four strategies can help cities foster environmentally 
friendly urban renewal while avoiding gentrification.
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WITH STORMS INTENSIFYING AND OCEANS ON 
THE RISE, BOSTON WEIGHS STRATEGIES FOR STAYING DRY

A multi-billion-dollar seawall is among climate adaptation options under 
consideration for the iconic coastal city. 

 
Written by Eric Bender 

Originally Published: October 24, 2017

As this year’s hurricanes marched across the Caribbean into the Gulf Coast 
or out to the North Atlantic, cities along the U.S. northeastern coast knew 
they were dodging bullets. If Boston gets hit by a storm like Hurricane 
Harvey, mayor Marty Walsh acknowledged in a radio interview, “we are 
wiped out as a city.”

Back in 2012, Superstorm Sandy offered a heads-up on hurricane risks, 
killing 43 people and causing US$19 billion of damage in New York City 
alone as it pulled in a surge of seawater that rose more than 5 feet (1.5 
meters) above ground level in many neighborhoods. If Sandy’s remnants 
hadn’t missed Boston’s high tide by a few hours, a similar storm surge 
would have swept across low areas of the city.

Today, a Massachusetts Institute of Technology (MIT) analysis suggests, 
a Category 1 hurricane with a few feet of surge on top of a high tide could 
flood a quarter of a million Boston residents. And climate change is bringing 
more intense storms and rising tides.
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Hurricane Sandy’s storm surge, which reached New York in October 2012, demonstrated the 
walloping damage severe weather can wreak on coastal cities. Photo courtesy of Metropolitan 
Transportation Authority | Patrick Cashin

Like other coastal metropolises, Boston is working on projects large and 
small to meet these threats. Most dramatically, the city is considering 
building a giant seawall across the harbor, somewhat like the huge barriers 
that now protect New Orleans as well as Rotterdam and a few other 
European cities.

Boston is enjoying good economic times. Construction is booming along 
the harbor, which was cleaned up by a multi-decade megaproject officially 
completed in 2016. There is also a working political consensus to take on 
climate change that extends to the state level, where the governor last 
year signed an executive order to plan for climate change mitigation and 
adaptation.

But launching a multi-billion-dollar, multi-decade megaproject like 
a giant seawall, in a country that often fails to maintain its existing 
infrastructure, is no simple task. To get things started, experts say, the 
city and its partners must plan long and hard, with all the project options 
and alternative approaches on the table, and keep local residents and other 
stakeholders involved from the start.
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FACING THE FLOODS

When European settlers arrived, Boston was all but an island. More than 
half of the modern downtown is built on tidal land, and some parts routinely 
flood even in calm weather. Like the rest of the northeastern coast, the area 
has been subsiding very slowly into the sea, about 9 inches (23 centimeters) 
during the 20th century. Now the city expects much quicker sea level rise, 
with 3 additional feet (0.9 meters) commonly expected by 2070 — and 
perhaps more than 10 feet (3 meters) by 2100.

Rising tides are arriving along with rising risks of big storms. Boston hasn’t 
been hit head-on by a hurricane for decades. But as waters warm, Atlantic 
hurricanes appear to be growing more frequent, bigger, stronger and 
wetter, and they also seem to be maintaining their strength farther north 
along the U.S. coast, according to Kerry Emanuel, professor of atmospheric 
science at MIT.

The city presented its current framework for protecting its shores in its 
Climate Ready Boston plan in December 2016. The plan presents many 
options to protect against storm surge, sea level rise and intense rainfall 
like that which swamped Houston during Hurricane Harvey.
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Options for resilience range from reconfiguring waterfront land as green 
space to installing specialized protections for key infrastructure to building 
berms, dikes, dams, temporary flood barriers and buildings that can 
withstand deep flooding. (The plan does not, however, follow up on a 2014 
proposal to start cutting canals.)

A few new buildings take on storm surges as a personal challenge. The 
poster child for this response is the Spaulding Rehabilitation Hospital, 
which opened in 2013 with generators on the roof, barriers and berms to 
hold off floods, and even a roof over the entrance that can act as a dock if 
water gets that high.

SEAWALL STRATEGY

But a surge could simply flood most of Boston’s buildings and key 
infrastructure on or near the waterfront. So various proposals for seawalls 
have been floated for decades.

Currently, researchers at the University of Massachusetts Boston are 
putting together a feasibility study of two alternative barriers. One would 
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The Netherlands’ Maeslantkering storm surge barrier has doors that open and close to both allow 
access to and protect the port of Rotterdam. Photo courtesy of DroneSupport nl

stretch 4 miles (6 kilometers) between Winthrop and Hull, two nearby 
towns that bracket the entrance to the outer harbor. The other — much 
shorter — one would cross the entrance to the inner harbor from Logan 
Airport to South Boston.

Scheduled for December release, the report “will not say whether we should 
build a barrier,” says project leader Paul Kirshen, a UMass professor of 
climate adaptation. “It will look at the practicality of the whole concept. If 
the city decides to go ahead with this, then there will be a lot more detailed 
studies.”

The larger barrier might take 20 years or more to complete, and it would 
offer no small engineering challenges, including gates that would allow 
tides and marine traffic to pass through during normal weather. One gate 
opening would be 1,500 feet (460 meters) wide — one of the largest in the 
world, Kirshen says.

The UMass study will examine environmental impacts to water quality, 
habitats and ecosystems, and attach dollar estimates to those effects, 
he says. Additionally, the investigators will analyze how the seawall would 
change tidal circulation and tidal levels throughout the harbor, although it 
is not meant to guard against chronic high-tide flooding.



New Orleans inner harbor storm surge barrier was constructed in the wake of Hurricane 
Katrina to reduce the risk of future disasters. Photo courtesy of U.S. Army Corps of Engineers, 
Team New Orleans

“We’re also looking at the economic impact — what the barrier would cost, 
the cost to maintain it and the value of the damages that it would prevent 
over time,” Kirshen says.

In 2014 Sasaki Associates, a planning and design firm in Watertown, 
Massachusetts, gave a first-guess price tag of US$10 billion for the larger 
barrier and a quarter of that for the inner-harbor barrier. Kirshen says 
the upcoming report will give wide ranges of estimated costs, reflecting 
uncertainties about the local seafloor and many other factors.
Given that a single storm event might inflict more than US$10 billion 
of damages on the city, these costs may seem quite reasonable. “If you 

“If you build a storm surge barrier for Boston that costs 
US$5 to US$10 billion, there will be a payback on that cost 

that makes sense.” – William Golden
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build a storm surge barrier for Boston that costs US$5 to US$10 billion, 
there will be a payback on that cost that makes sense,” says William 
Golden, executive director of the National Institute for Coastal and Harbor 
Infrastructure in New York City. “It’s almost unavoidable. Not to do it is a 
disaster.”

RETHINKING CLIMATE RESILIENCE

But a seawall must be weighed among other options to protect the 
metropolis, experts agree.

“We’ve got to think about the impact of climate change from inland to 
the coast, out into the harbor and the harbor islands and beyond,” says 
Kathy Abbott, president and chief executive officer of Boston Harbor Now, 
a nonprofit organization located in the city. “You can’t solve it at any one 
point.”

The solutions may include approaches that environmental groups might 
have opposed until recent years, such as building barriers, she notes.

At least before details emerge about funding and impacts, the seawall is 
a popular option because it might push the solution out of sight. “There’s 
a human tendency to want a quick fix that maybe doesn’t impact you 
directly,” Abbott says.
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“As we’ve learned from the Dutch, the only way to really 
protect against climate change is to have redundancy in the 

system.” – Alan Berger

For example, many new apartment buildings now dot the Boston 
Harborwalk, a public park along 43 miles (69 kilometers) of shoreline. “If 
you just paid US$2 million for your waterfront condo and we raise the 
Harborwalk [to act as a barrier] and you can no longer see the harbor, you’ll 
care deeply about that,” she says. “If instead, we could just build a wall a 
couple of miles out in the harbor, you might prefer that option.”

The city needs a barrier, but that’s only one part of the resilience problem 
and far from the most urgent, says Alan Berger, MIT professor of landscape 
architecture and urban design.

“As we’ve learned from the Dutch, the only way to really protect against 



climate change is to have redundancy in the system,” says Berger. “If 
Boston only builds a flood wall to protect against storm surge, and that 
wall breaks, the whole system would fail, 27 cities and towns would be 
flooded, and half a million people would be impacted.”

High tides, such as this October 2016 king tide, already bring the Atlantic Ocean creeping onto 
sidewalks and parking lots along Boston’s waterfront. Photo courtesy of Ed Lyons

Moreover, a seawall wouldn’t help with chronic tidal flooding or the coming 
more-frequent and more-intense rainstorms that also can flood the city.
It’s more urgent, Berger says, to build a first line of defense with flood walls 
around the city’s most critical infrastructures in vulnerable places.

Next, other measures can follow on a district-by-district basis. “If we 
start the districting process now and start working with stakeholders in 
neighborhoods, we can start to develop plans to get us closer to shovel-
readiness,” Berger says. “Then when a disaster happens and there’s a 
federal outlay, we don’t have to wait 10 years to start talking about it and 
getting approvals before we can move.”
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CHANGING THE NATIONAL CONVERSATION

Such conversations are taking place around the coastal United States 
where other sea barriers are proposed.



need to switch our federal policy from disaster relief to investing in disaster 
prevention. We can do that by reimagining the coastline of the United States 
in light of this new reality and develop what I call an interstate coastal 
infrastructure system, much as we did with the federal highway system.”

As Harvey, Irma, Maria and Nate have smashed in, “it’s an arresting moment, 
and it focuses our nation on our exposure and our vulnerability to these 
storms,” says Erika Spanger-Siegfried, senior climate and energy analyst at 
the Union of Concerned Scientists in Cambridge, Massachusetts. “Where in 
the past we would simply talk about recovery and rebuilding, you now also 
hear quite clearly in lots of high-level statements the need to build back 
stronger and to build resilience. Because clearly the next storm is coming.”

“We need to switch our federal policy from disaster relief to 
investing in disaster prevention.” – William Golden
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One is the long-contemplated “Ike Dike” around Galveston Bay and 
Houston, which is gaining acceptance after this summer’s disasters. 
Another, a two-wall New York barrier, would close both the main entrance 
to New York Harbor and the East River. The main seawall, Golden says, 
would be a 5-mile (8-kilometer) -long, 30-foot (9-meter) -high barrier from 
Sandy Hook in New Jersey to Queens in New York City. “For the next 100 
years or more, you close it at low tide before the next storm, and it’s low 
tide along 820 miles of shoreline in the metropolitan area,” he says. Such 
a barrier system would supplement a range of other resilience projects 
underway or in in planning.

“We’re living in two realities about disasters,” Golden says. “The old reality 
says that we’re victims of nature, and all we can do is pick up the bodies 
and the garbage and the destruction after it’s over. But we’re facing a new 
reality that can’t afford the levels of disaster that are coming our way. We 
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WILL AMERICA’S TRILLION-DOLLAR INVESTMENT IN NEW 
INFRASTRUCTURE WITHSTAND TOMORROW’S DISASTERS?
Communities are increasingly keeping climate change in mind as they plan 

roads, sewers and energy grids for the future. 
 

Written by Nate Berg 
Originally Published: September 14, 2017 

When Hurricane Harvey made landfall on the gulf coast of Texas in late 
August, it led to widespread flooding in Houston and other cities and towns. 
In some places more than 15 inches of rain fell in a 24-hour period, quickly 
inundating roads, highways and entire neighborhoods. Damage from the 
storm is expected to be in the billions of dollars.

Then, even as commentators and onlookers invoked the word “historic” 
for Harvey in one breath, the very next breath was given to the historic 
proportions of Hurricane Irma, relegating coverage of Harvey to a backseat 
as one of the largest hurricanes ever recorded took aim at Florida.

As these areas work to recover, we face a compelling question: Given that 
weather extremes are expected to become even more severe and frequent, 
how can and should efforts to replace lost and damaged infrastructure aim 
to make it better able to withstand disastrous events to come?

“It’s not something off in the distant future. The climate’s been changing,” 
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says David Dzombak, head of Carnegie Mellon University’s civil and 
environmental engineering department. Adapting to climate change, 
Dzombak says, is a grand challenge for those involved in designing and 
building infrastructure.

“We’ve been observing different kinds of changes in the practice of civil and 
environmental engineering, and we’re really just now getting about the task 
of trying to think about climate change adaptation in more formal ways,” 
he says.

Climate analysis, projections and modeling are becoming 
increasingly common tools for planners and engineers working 

to build and repair U.S. infrastructure. 

Climate analysis, projections and modeling are becoming increasingly 
common tools for planners and engineers working to build and repair U.S. 
infrastructure. Agencies at every level of government are taking climate 
science into account as they develop plans for the roads, sewers and energy 
grids that will serve the public for decades to come. And as they think about 
what that future may look like, climate change is one of the main factors to 
consider, Dzombak says.

But while many agree that climate change should be a bigger consideration 
during infrastructure planning, it’s not always an easy sell.

“The thing about climate change, it’s an incremental, slowly evolving 
phenomenon,” Dzombak says. “And it’s hard for the average citizen, the 
average council person, the average state legislator to see that.” Not 
only that, but climate change has been politicized, making it difficult to 
address objectively on the state or national stage. But as Harvey and Irma 
have made eminently clear, factoring climate change into infrastructure 
planning and construction is more important today than ever.

TAKING ACTION

California assemblymember Bill Quirk is not the average state legislator. A 
former NASA scientist, Quirk has been following climate change research 
since the 1970s, and he’s made it a key part of his work in government. He 
was elected to the state legislature in 2012 and recently helped create a 
law aimed at ensuring that new infrastructure and building projects can 
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In Alaska, transportation planners are preventing road slumping from 
thawing permafrost with a new type of roadbed that allows more cool air to 
circulate underneath the asphalt and counteract warming temperatures.

After Superstorm Sandy caused major flooding and power outages in the 
New York metropolitan area in 2012, New Jersey Transit began developing 
an “electrical microgrid” that can supply localized power to transit 
infrastructure when major storms cause blackouts.

Chicago has installed a system of green alleys that have converted

better withstand the impacts of climate change.

“The lifetime of a building can be 100 years or more. And in the next 100 
years, they’re predicting another foot to 5 feet [0.3 to 1.5 meters] in sea 
level rise — but frankly, it could be a lot more,” Quirk says. “If you haven’t 
set up your buildings to respond to changes in temperature, changes in sea 
level, you have a good chance of losing them.”

California is a leader on many environmental fronts, but it’s not alone. 
Other states and cities around the U.S. are also taking new approaches to 
planning and building various types of infrastructure.

This stretch of Alaska highway is underlain by structures known as thermosyphons that help keep 
permafrost cool, reducing the risk of road damage. Photo courtesy of Doug Goering
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pavement into water-absorbing green infrastructure that can reduce the 
likelihood of overflows of the combined sewer and stormwater system in the 
event of excessive rainfall.

“Green alleys” like this one in Chicago help absorb water during times of heavy rainfall, reducing risk 
of contaminating waterways with sewage. Photo courtesy of Center for Neighborhood Technology

And in Los Angeles, where extreme heat is increasing, officials are trying 
to cool the city down by expanding its tree canopy. But not just any trees 
will do. The city is currently testing a variety of potential new street 
tree species, monitoring their growth and resilience over time in hopes of 
identifying those that will not only provide more canopy cover but also be 
able to persevere in the face of climate change.

“Our focus is what trees will survive, especially in a hotter, drier climate,” 
says Elizabeth Skrzat, policy director of City Plants.

The range of responses reflects the variety of ways — both big and small 
— in which climate change can affect infrastructure in different regions. 
And though the investments being made are often significant, they’re 
happening in line with the accepted wisdom that it’s cheaper to act now 
than to patch up problems later. An influential 2005 report from the 
National Institute of Building Sciences showed that every dollar spent on 
disaster mitigation saves society US$4 in the long run. And as disasters 
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CONSTRAINED BY CODES

But efforts like these aren’t yet widespread.

“We are putting on the ground US$1 trillion worth of buildings and 
infrastructure every year. And I can tell you the bulk of them are not being 
constructed to account for the effects of climate change,” says Bilal Ayyub, 
a professor of civil and environmental engineering at the University of 
Maryland.

Change in infrastructure is gradual, Ayyub says. Infrastructure planners 
and engineers are constrained by building codes and standards, which 
can be slow to evolve as new methods are debated, tested, monitored 
and improved. He’s trying to speed up the adoption of new best practices 
in climate resilient infrastructure by working on a manual focused on 
adaptive design and risk management for the American Society of Civil 
Engineers. The publication will probably be ready for engineers to use by 
spring 2018.

Some cities can’t afford to wait. In Miami Beach, Florida, sea level rise is 
a visceral concern because hurricanes and high tides in the spring and 
fall can cause flooding throughout the low-lying city. City engineer Bruce 
Mowry says the flooding has gotten progressively worse in recent years. 
He decided the city needed to update its master plan to address not the 
recorded floods and tides of the past but what the sea-level rise models 
projected may happen in the future.

“We’ve got to go not only to the extreme, we’ve got to add probably another 
foot on top of that to give us a little breathing room,” he says.

like Superstorm Sandy, Hurricane Harvey and Hurricane Irma strike more 
often, regions are likely to begin to see the returns on their investments.

“This is not a one-time deal. You don’t go out and build 
something and forget about it.” – Bruce Mowry

Seeing the potential for increased flooding down the line, Mowry and the 
city’s elected officials created a strategic plan for reducing flood damage 
— upgrading stormwater drainage pipes to block backflow from high 
tides, altering building codes to remove disincentives for building first 
floors above projected flood levels, and raising the level of city streets. 
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So far the city has invested US$100 million in prevention and adaptation 
efforts, all funded by an increase in a city utility fee. Mowry says the city 
has another US$400 million worth of projects on the drawing boards — 
for the near future and for decades down the line.

“This is not a one-time deal. You don’t go out and build something and 
forget about it. You build it, maintain it and always look at how you can 
improve it over time,” he says. “We’re building and elevating streets right 
now, but that’s probably not the last time we’ll need to raise them.”

CLIMATE-INFORMED SCIENCE

Since becoming president of the United States in January 2017, Donald 
Trump has vowed repeatedly to deliver a “great national infrastructure 
program” — a roughly US$1 trillion effort focused on the nation’s roads, 
bridges, water and energy systems. Ideologically cast in the mold of the 
Depression-era New Deal, it would be a job creating public works bonanza.

That plan has yet to materialize. But Trump has made some movement 
on infrastructure, issuing an executive order in mid-August to essentially 
lift regulations on infrastructure planning. One of its most consequential 
changes is the revocation of a rule put into place by President Barack 
Obama in 2015 to manage flood risk through “a climate-informed science 
approach.” It was intended to redefine floodplains based on projected 
changes in flooding due to climate change, and therefore redefine how and 
where infrastructure is built in the future. Trump’s order takes the climate 
science out of floodplain management. Less than two weeks after that 
executive order was signed, Hurricane Harvey made landfall in Texas.

Volatile changes in climate and increasingly frequent extreme weather 
events are putting many parts of our built environment at risk of 
devastation. If we want new infrastructure to do its job for the long term, it 
must be planned and designed to account for what these changes will bring.
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OPINION: AS COMMUNITIES REBUILD AFTER DISASTER, 
WE MUST KEEP NATURE IN MIND

To minimize future harm, protecting nature and the services it provides 
should be at the top of our post-disaster to-do list. 

 
Written by Anita van Breda 

Originally Published: October 31, 2017 

Three record-breaking hurricanes recently cut a swath of devastation 
through the Caribbean and southern United States. The economic and 
human toll has dominated the headlines, and rightfully so.

Nowhere is that more evident than in the tragedy unfolding before 
our eyes in Puerto Rico. After hurricane-strength winds lashed at the 
island’s critical infrastructure, most of the 3.4 million Americans who 
live there lost access to the power, food and clean water that make daily 
life possible.

Providing those still in need with emergency food, water and shelter 
must be our top priority. But over time, as attention shifts from 
the immediate humanitarian response to fully assessing the social, 
economic and environmental impacts of the disaster, we need to keep 
nature in mind.

Ignoring the environmental implications of disasters risks leaving 
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communities more vulnerable in the future. If we make environmental 
planning a pillar of our disaster recovery strategies, however, we can 
rebuild safer and smarter, leaving communities stronger and more 
resilient to future shocks.

SUBTLE THREATS

Some examples of environmental damage in the wake of disaster — like the 
28 million gallons (106 million liters) of sewage that Hurricane Irma spilled 
across 22 counties in Florida, or the 13 toxic waste sites in the Houston area 
that were flooded or damaged — are hard to miss. But other threats can 
easily fly under the radar. And while it will likely be months before we can 
fully assess the damage wrought by this unprecedented hurricane season, 
history offers plenty of examples.

In 2005, hurricanes Katrina and Rita together destroyed or damaged more 
than 320 million trees — the single largest loss of forest resources in U.S. 
history. As those trees died off, they released more than 100 million metric 
tons (110 million tons) of carbon into the air. Such large-scale deforestation 
creates a perilous feedback loop. More greenhouse gases in the atmosphere 
accelerate the process of climate change, and climate change — while not 
necessarily the cause of any single hurricane — indisputably contributes 
to more extreme hurricanes and other weather events. The result? An 
increasing number of weather-related events like floods, mudslides and 
wildfires, putting a growing number of people in harm’s way.

Although reducing impediments to a speedy reconstruction is 
understandable, it can have unintended consequences.

A second subtle threat is the relaxation of environmental regulations 
in the wake of a disaster. Although reducing impediments to a speedy 
reconstruction is understandable, it can have unintended consequences. 
Suspending regulations on the clean-up of industrial solid waste, 
wastewater and debris can pose an immediate risk to human health 
and safety. Environmental degradation due to lowered standards during 
clean-up also harms a community’s long-term development. Debris 
dumped in mangroves, marshes and wetlands can inflict damage on 
ecosystems that provide food and clean water, sustain fisheries and 
tourism, and serve as crucial natural barriers to storm surges.

After the initial clean-up comes the long rebuilding process. When 
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communities engage in large-scale rebuilding, they are often trying to 
rebuild in a few months or years what may have taken generations to 
build in the first place. Rebuilding at this pace can result in the unsafe 
extraction of large quantities of raw materials like timber, sand and clay: 
In the aftermath of the 2004 tsunami that impacted a large swath of 
Asia, for example, the replacement of infrastructure in Indonesia alone 
required more than 1 million cubic meters (roughly 400 million board feet) 
of sawn timber.

A BETTER WAY

How can we ensure that our responses to disaster protect nature and the 
benefits it provides?

First, post-disaster impact assessments should factor in the effects on 
the environment of both the disaster and the rebuilding process. When 
Chile and Nepal experienced massive earthquakes in 2010 and 2015, 
respectively, both nations incorporated rapid environmental assessments 
into their post-disaster evaluations — to understand how forests, riverbeds, 
coastal embankments and other key areas were impacted. Then they 
moved quickly to include ecosystem restoration in their rebuilding efforts. 
The Chilean residents of Mocha Island, for example, restored and protected 
their beaches and forests — and in doing so, they supported ecotourism 
development that put people back to work.

Second, we should “build forward” with 21st century clean energy systems 
that reduce future risk and costs. That’s what the residents of Greensburg, 
Kansas, did after a tornado destroyed 95 percent of the community’s 
buildings in 2007. They set sustainable rebuilding goals and incorporated 
wind, solar and geothermal energy into their reconstruction plans. Within 
six years, Greensburg had the most LEED-certified buildings per capita in 
the world.

Third, we should make use of natural and green infrastructure. This can 
minimize the need for engineering, build the flexibility and redundancy 
needed for long-term resilience, and reduce construction and maintenance 
costs. When tropical storm Stan caused flooding and mudslides along the 
border of Mexico and Guatemala in 2005, affected communities responded 
by diversifying their farming systems, terracing degraded slopes to reduce 
soil erosion and surface runoff, and integrating tree planting into their 
agricultural practices. Similarly, in the wake of Katrina, New Orleans has 
been investing in rain gardens to absorb floodwater and keep it away from 
people’s homes. And following Superstorm Sandy, New York City building 
codes were updated to include required elevation in areas vulnerable to 
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flood risk. In Staten Island, wetland ponds were constructed to hold and 
filter stormwater drainage in areas where municipal storm drainage did not 
exist.

Fourth, communities should, to the extent possible, use building materials 
that are sourced in an environmentally and socially responsible way. 
Rebuilding “safer and greener” is critical for protecting both people and the 
natural capital that could prove indispensable if disaster strikes again.

Post-disaster impact assessments should factor in the effects on the 
environment of both the disaster and the rebuilding process. 

Fifth, properly reusing, repurposing and recycling debris helps protect 
habitats, drinking water and more from harm. A post-Katrina debris 
management study conducted by the U.S. Army Corps of Engineers 
concluded that debris can be a resource for rebuilding roads and buildings. 
And recycling debris can minimize problematic materials and landfill 
waste. Vegetative material typically makes up a substantial portion of 
debris generated during a large storm, so the agency recommended that all 
storm-related debris recovery plans include vegetative recycling (the use of 
vegetation for compost, mulch and landfill cover, among other things).

These green practices together can help communities rebuild stronger 
and safer, while protecting the environment, improving efficiencies and 
cutting costs at the same time. At the heart of a green approach to disaster 
response is an essential but often undervalued truth: By building with 
nature, and using the assets that nature provides in a balanced way, we can 
build a more resilient future — for our planet and for ourselves.
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OPINION: URBAN GREENING IS GOOD FOR THE ENVIRONMENT. 
LET’S ENSURE IT’S GOOD FOR LOCAL PEOPLE TOO.

These four strategies can help cities foster environmentally friendly urban 
renewal while avoiding gentrification. 

 
Written by Manohar Patole 

Originally Published: December 12, 2017 

The New York City High Line is a section of the New York Central 
Railroad, an elevated freight rail line, located in the Chelsea 
neighborhood of Manhattan. It was under threat of demolition until 
1999, when the community-based organization Friends of the Highline 
began a campaign to preserve it.

Today the Highline is an iconic urban green space that has inspired 
cities around the world to incorporate the built as well as the natural 
environment in their economic development plans, allowing them to 
combat blight and foster urban renewal while at the same time being 
environmentally friendly. Indeed, the High Line, the Atlanta BeltLine, the 
606 in Chicago, and many other projects have all documented economic 
improvement in the surrounding area.

However, there’s another side to the story.

You’d be hard pressed to find someone who will state openly that 
combining economic development with sustainability is bad. But we 
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need to ask: What is “good” — and for whom? In too many of these cases, 
supposedly sustainable urban economic development projects have led 
to gentrification. Instead of improving the neighborhood for the people 
already living in the area, the project improved the neighborhood for 
people moving into the area.

Environmental gentrification is broadly defined as the process whereby 
efforts to improve urban sustainability drive up property values and 
displace low-income residents. In the case of the High Line, a gritty 
neighborhood with locally owned businesses was replaced with shiny, 
reflective high-rises and boutiques, and property values soared 103 
percent in the vicinity. In Atlanta, property values rose 50–60 percent 
within a half-mile of the BeltLine from 2012 to 2015, compared with 30 
percent elsewhere in the city. And for Chicago’s 606, property values 
have grown more than 45 percent since the project broke ground. In 
all cases, local residents were displaced because demand for housing 
outpaced supply, resulting in increases in rent and other expenses that 
exceed what they could afford.

Fortunately, there are strategies we can use to ensure that urban areas 
affected by blight and economic downturn can implement environmental 
projects without resulting in environmental gentrification.

In all cases, local residents were displaced because demand for 
housing outpaced supply, resulting in increases in rent and other 

expenses that exceed what they could afford.

First and foremost, developers should engage community 
members to include their needs and wants. 

First and foremost, developers should engage community members to 
include their needs and wants. In the case of the Newtown Creek Nature 
Walk in Brooklyn, New York, a community-based organization called the 
Newtown Creek Alliance ensured the historically Polish neighborhood 
retained its character and culture.

Second, social justice needs to be explicit. The impetus to conduct 
environmental projects has not corresponded with an impetus for 
socioeconomic justice in the same areas. The same effort given to capital 
financing and marketing strategies should also be given for inclusion. 
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Contractors and the like should set up offices within the neighborhood 
to make themselves accessible to the community. Furthermore, 
participation should not be limited to paint color or other binary 
decisions. Local people should be included in decisions beyond design 
aesthetics.

Developers need to keep front and center two questions: “What is 
the intended result?” and “For whom?” 

Third, in implementing projects we need to distinguish between economic 
development and economic growth. Economic development is a policy 
intervention to raise the economic and social well-being of people, 
whereas economic growth is market productivity and rise in GDP. As 
Harvard economist Amartya Sen says, economic growth is one aspect 
of the process of economic development. Projects need to align with 
economic and social needs of the area — for example, to favor childcare 
and supermarkets over gallery space and artisanal coffee shops. Planners 
and developers should understand and incorporate the needs of those 
who live there and that of investors, not just those who visit because the 
project makes somebody’s trendy top 10 list.

Finally, developers need to keep front and center two questions: “What 
is the intended result?” and “For whom?” In the case of Newtown Creek 
Nature Walk, the project was for the neighborhood, not for tourism or the 
cover of a landscape architecture magazine.

Environmental gentrification is a new twist on an old problem. When 
designing and implementing green development projects, we must 
consider carefully who will be affected and how, and make sure those who 
live there benefit the most.

23

ensia.com



ensia.com

Phone: 612.624.6973
Email: contact@ensia.com

1954 Buford Ave.
325 Learning and Environmental Sciences

St. Paul, MN 55108


