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MITIGATING ENVIRONMENTAL  
AND LAND-USE IMPACTS

Changing climate conditions will continue 
to impact investment choices in energy 
production and generation and the 

infrastructure used to deliver energy to customers . 
Although significant gains in efficiency continue to 
be made, new sources of power will be required 
to meet growing demand and support a national 
clean energy strategy . Industry participants 
and customers have more technology choices 
and service options available to them than ever 
before . With the proliferation of distributed 
energy resources (DER) located at or close to 
loads, including demand management and DER 
aggregation, customers are meeting some of their 

own energy needs and retail energy providers are 
supplying energy to customers previously served 
by utilities .

With the proliferation of distributed energy 
resources (DER) located at or close to loads, 

including demand management and DER 
aggregation, customers are meeting some of their 
own energy needs and retail energy providers are 
supplying energy to customers previously served 

by utilities.

As the US seeks to decarbonize the 
transportation, buildings, and electricity generation 
sectors of the economy, consumers can expect 
to see significant increases in the development 
of DERs and energy storage projects and the 
related energy infrastructure necessary to deliver 
energy services to customers . This includes the 
siting of electric vehicle charging infrastructure for 
transportation electrification and consideration of 
a larger role for green hydrogen for transportation 
and building use and the infrastructure necessary 
to generate, transmit, and store electricity and 
hydrogen to end-uses .1 

President Biden’s recently released 
infrastructure plan calls for upgrades to 
the existing electric grid to accommodate 
transportation electrification and to 
replace fossil-fueled electricity generation 

1 Green hydrogen is produced through electrolysis, decomposing water 
into oxygen and hydrogen gas, via electricity produced by clean en-
ergy resources, be it wind, solar, hydroelectric, or nuclear power.
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CHALLENGES OF BUILDING INFRASTRUCTURE
Siting energy generation and infrastructure 

presents a significant land management challenge . 
While clean energy and infrastructure investments 
have the potential to deliver long-lasting public 
benefits, there are several factors requiring in-
depth consideration . These authors have previously 
discussed important criteria for the transmission 
planning and community outreach aspects of 
energy project and infrastructure development .4

Given the surge in new energy and infrastruc-
ture projects needed to meet energy, climate, and 
economic goals, a robust infrastructure planning 
process is required to ensure compatibility of goals 
and the strategies to achieve them . The process 
requires a coordinated approach among federal, 
state and local governments, private and public 
companies, and members of communities hosting 
these projects . It also requires a means to ensure 
the development of new energy assets is steered 
first towards sites where there are no negative con-
servation or ecosystem impacts or unacceptable 
tradeoffs. Other site considerations, such as repur-
posing existing sites where some infrastructure is 
currently in place and no new net harm is done or 
existing negative impacts are reduced, or where 
consensus among parties exists for development, 
are also important .

“Smart siting” is a term used here that refers 
to a process for identifying sites most compatible 
with intended use with no or minimal negative 
impacts on the environment and local communi-
ties, or where negative impacts are mitigated with 
consensus among stakeholders on the best means 
to counter negative impacts . This could include pur-
chasing offsets, reforestation, funding reduction of 
criteria pollutant emissions elsewhere, or support-
ing local civic and social programs benefiting com-
munities bearing the brunt of energy infrastructure 
development, for a few examples . This article 
addresses these topics and suggests how a smart 
planning and siting process could be successful in 
helping achieve public support and policy goals .

with renewable energy resources to slow 
emissions of carbon in the atmosphere and to 
address negative impacts of climate change . 
The investment and upgrades needed to 
accommodate the transition to a clean energy 
economy are enormous . Estimates range from 
$100 to $300 billion over the next decade alone 
and approximately $2 trillion to achieve net-
zero emissions by 2050 .2 Identifying low-cost 
energy technologies with the least harmful 
environmental and social impacts, which can be 
strategically located, is a challenge .   

Identifying low-cost energy technologies with the 
least harmful environmental and social impacts, 
which can be strategically located, is a challenge.   

Investments in energy, transportation, and 
buildings systems and infrastructure will have 
multiple benefits for communities and the US 
at large, including reducing carbon dioxide (CO2) 
emissions and other harmful criteria pollutants, 
increase economic activity in clean energy and 
transportation industries, and create millions of 
jobs .3 Whether believing in human contribution 
to climate change or not, a preponderance of 
evidence suggests that investment in clean 
energy technology and supporting infrastructure 
reduces CO2 emissions, creates jobs, and can 
reduce energy costs compared to the next best 
alternative . Such investments have also been 
proven to increase energy source diversity and 
improve national security by producing “home 
grown” US energy technologies, products, and 
services, thereby reducing or eliminating reliance 
on imported fuels and technology . While no 
country can go it alone, a well-funded domestic 
energy and climate policy will have the effect 
of increasing domestic energy production and 
increasing trade among US allies .

2 The National Academies of Sciences, Engineering, and Medicine. 
(2021). Accelerating Decarbonization of the U.S. Energy System. Re-
trieved from https://nap.edu/resource/25932/interactive/#tech-goals

3 The White House. (2021, March 31). Fact Sheet: The American Jobs 
Plan. Retrieved from  https://www.whitehouse.gov/briefing-room/
statements-releases/2021/03/31/fact-sheet-the-american-jobs-plan/

4 DeCotis, P. A., and Cartwright, E. D. (2020), Transmission Project 
Siting—Don’t Ignore the Public in Participation. Natural Gas & Elec-
tricity, 36, 19-24. https://doi.org/10.1002/gas.22171

https://nap.edu/resource/25932/interactive/#tech-goals
https://www.whitehouse.gov/briefing-room/statements-releases/2021/03/31/fact-sheet-the-american-jobs-plan/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/03/31/fact-sheet-the-american-jobs-plan/
https://doi.org/10.1002/gas.22171
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and reduce transport risk in bringing commodity 
to market . 

3 . Reusing or repurposing brownfield sites, or 
co-locating new infrastructure with existing 
energy infrastructure, with no new harmful 
 environmental, environmental justice, land-use, 
or local revenue impacts .  

4 . Using land efficiently and effectively in asset 
placement in compliance with local zoning laws 
and regulations and being respectful of adja-
cent land use and addressing equity and justice 
issues, including potential impacts to view sheds 
and scenic vistas, impacts to conservation areas, 
indigenous lands, species and habitats, and 
overall impacts to the host community .

5 . Building infrastructure in a modular fashion to 
keep construction costs low and to facilitate 
ease of decommissioning and returning land 
back to its original state and zoning status for 
future use .

PUBLIC–PRIVATE PARTNERSHIPS
Public and private organizations are launching 

smart siting initiatives to identify sites in the hopes 
of steering developers towards the use of previously 
developed lands . For example, in April 2019 New York 
State enacted the Accelerated Renewable Energy 
Growth and Community Benefit Act to improve the 
siting and construction of large-scale, 25-megawatts 
(MW) or larger, renewable energy projects . The Act 
requires the New York State Energy Research and De-
velopment Authority (NYSERDA), in coordination with 
other state entities, to create a “build ready” program 
aimed at prioritizing the development of existing or 
abandoned commercial sites, brownfields, landfills, 
former industrial sites, and other abandoned or un-
derutilized sites for renewable energy development .5 
The program creates a benefit package for potential 
developers working with communities, the local utility 
and other government agencies to maximize the 
economic and social benefits to the host community, 
consumers, and the developer . Under the program, 

SMART SITING
The siting of any utility infrastructure project, 

be it energy, telecommunications, natural gas, or 
water, can be fraught with concerns over public 
acceptance of the proposed project’s land use, in-
cluding potential impacts to view sheds and scenic 
vistas, impacts to conservation areas, indigenous 
lands, species and habitats, and overall impacts to 
the host community . However, low-impact siting 
that steers project development towards previously 
developed and underused lands, or Smart Siting, 
minimizes regional environmental and conserva-
tion impacts, maximizes benefits to the region, and 
expands access to clean energy, including access to 
these benefits by underserved communities.  

Many factors go into a developer’s selection 
of a site for renewable energy development, for 
example, with economic factors playing a primary 
role . Understanding features that make for a good 
location can help leaders identify land parcels that 
complement both natural resource conservation, 
add benefits to local communities, and assist in 
meeting climate and clean energy goals . 

Understanding features that make for a good 
location can help leaders identify land parcels that 
complement both natural resource conservation, 
add benefits to local communities, and assist in 

meeting climate and clean energy goals. 

Starting with some basic principles developed 
by the authors in previous roles in industry and 
government, dealing with permitting, siting, and 
decommissioning energy projects, smart siting con-
siderations include the following critical elements, 
among others: 

1 . Identifying locations for project siting requiring 
minimal investment and construction of new 
infrastructure (e .g ., repurposing existing sites 
already having in place basic energy infrastruc-
ture needed to deliver energy commodity to 
market) .

2 . Locating energy projects in proximity to demand 
centers to minimize energy infrastructure need 

5 NYSERDA. (2020). NYSERDA Clean Energy Resources Development 
and Incentives “Build-Ready” Program. Retrieved from https://www.
nyserda.ny.gov/All-Programs/Programs/Clean-Energy-Standard/
Landowners-and-Local-Governments/Build-Ready-Program

https://www.nyserda.ny.gov/All-Programs/Programs/Clean-Energy-Standard/Landowners-and-Local-Governments/Build-Ready-Program
https://www.nyserda.ny.gov/All-Programs/Programs/Clean-Energy-Standard/Landowners-and-Local-Governments/Build-Ready-Program
https://www.nyserda.ny.gov/All-Programs/Programs/Clean-Energy-Standard/Landowners-and-Local-Governments/Build-Ready-Program
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renewable energy projects .8 Defenders of Wildlife 
recently partnered with the Nature Conservancy in 
New York to develop the Long Island Solar Road-
map, an online mapping tool designed to specifi-
cally identify those low-impact areas appropriate 
for the development of solar projects .9 The state of 
Hawaii has launched the Renewable EnerGIS Map, 
which provides GIS-layered parcel information, in-
cluding conservation and ecological areas to assist 
in the development of renewable energy .10  

Using GIS application mapping tools can provide 
layers of data identifying specific areas where 
development would be appropriate and those 

areas where significant conservation and 
ecological impacts or environmental justice areas 
would make the site undesirable for a developer.

Using GIS application mapping tools can pro-
vide layers of data identifying specific areas where 
development would be appropriate and those 
areas where significant conservation and ecological 
impacts or environmental justice areas would make 
the site undesirable for a developer . While these 
examples represent just a few ongoing initiatives to 
address the smart siting of renewable energy, they 
could represent a cornerstone for creating a national 
initiative needed to achieve a consistent approach to 
implementing and achieving US climate mitigation, 
clean energy, and economic recovery goals .

CLEAR AND WELL-DEFINED OBJECTIVES 
Natural resource conservation, climate change, 

and renewable energy are inextricably linked . Bal-
ancing development needs with land conservation 
objectives can be a challenge . Projects may need to 
be approached on a case-by-case basis . A smart siting 
process is a central component of a robust and com-
prehensive planning process . The planning process 

pre-construction needed for development, in most 
cases, is completed by the state, making the site 
“build-ready” for the developer through a competitive 
solicitation process . 

This approach is viewed favorably by most par-
ties for renewable energy siting and development . 
Not only does it avoid the development of un-
touched land areas, many of which might be prime 
for conservation depending on the geographies of 
the location, it also saves time for the developer 
reducing overall project costs . Use of these build-
ready sites can also reduce project permit approval 
time, allowing projects to come online faster than 
using a developer-chosen site .6 Another import-
ant component of the program is the preparation 
planning and outreach and engagement with the 
local utility to ensure there is adequate intercon-
nection and needed infrastructure to the electric 
grid . Absent this, project development can slow to 
a halt if there is no certainty of asset interconnec-
tion at a specific site, in addition to adding further 
costs to the project . One year into the program and 
 NYSERDA has recently advanced five sites in various 
areas across New York available for development .7  

Thoughtful and deliberate planning and 
transparent communication of the needs and 

challenges to be met is key.

In addition, states and nonprofit organizations 
are launching online mapping programs and guid-
ance for identifying areas appropriate for devel-
opment of renewable energy from a conservation 
and ecological perspective . One example is the 
Nature Conservancy, which has developed planning 
and mapping tools for several states and coun-
tries focusing on the sustainable development of 

6 The Act provides for the expedited review and approval of permit 
applications for Build Ready Program sites, requiring the Office of 
Renewable Energy Siting (ORES) to approve a permit application 
within 6 months after the permit application is deemed complete. 
Applications for other private sites have a 12-month approval window 
after a permit application is deemed complete.

7 NYSERDA. (2020). NYSERDA Build-Ready Program Project Sites. 
Retrieved from https://www.nyserda.ny.gov/All-Programs/Programs/
Clean-Energy-Standard/Landowners-and-Local-Governments/
Build-Ready-Program/Build-Ready-Project-Sites 

8 The Nature Conservancy. (2021). Our Insights-Energy. Retrieved 
from https://www.nature.org/en-us/what-we-do/our-insights/energy/

9 Long Island Solar Roadmap. (2021). Homepage. Retrieved from 
http://solarroadmap.org/

10 Hawaii State Energy Office. (2021).  Renewable Energis map. Retrieved 
from https://energy.hawaii.gov/resources/renewable-energis-map
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http://solarroadmap.org/
https://energy.hawaii.gov/resources/renewable-energis-map
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CONCLUSION
The challenge the US faces in meeting 

 ever-growing energy and decarbonization needs is 
not incompatible with economic and social jus-
tice needs . Government leaders are advancing an 
agenda that will require a significant increase in 
renewable energy development . Renewable energy 
can be considered a mitigating technology because 
it provides non-fossil fuel-based generation alter-
natives . While imperative to mitigating the impacts 
of climate change, it is certain this development will 
have an impact on landscape . To what extent this 
impact will have remains unclear and will depend 
significantly on public–private partnerships to 
ensure the future health of land, water, people, and 
communities are considered . It will be critical for 
infrastructure developers to work together with 
community leaders and elected officials to under-
stand the challenges they face from a community 
perspective . 

Renewable energy can be considered a mitigating 
technology because it provides non-fossil fuel-

based generation alternatives.

Thoughtful and deliberate planning and trans-
parent communication of the needs and challenges 
to be met is key . Government and private sector 
leadership, working in concert with local communi-
ties and their citizens, goes a long way in building 
trust and acceptance and a desire to succeed in 
meeting the challenge . Principled leadership, 
respective of diverse opinions and perspectives, 
coupled with open and honest communication and 
sharing of data and analysis, can be successful in 
working toward a consensus in decision making . 
Working together with developers and developing 
programs and tools to direct siting decisions away 
from environmentally sensitive areas will help 
create broad community awareness and support 
for this needed clean energy transition . While not 
all parties will get all of what they desire, all parties 
will see the benefits of working together and 
supporting one another toward a best possible 
outcome .  

needs to ensure federal, state, and local environmen-
tal standards are not compromised and that balance 
in nature is preserved to the extent acceptable . En-
dangered species and the beauty of nature needs to 
be considered and protected to the extent agreed to 
by parties involved in planning and siting decisions . 

Taking full advantage of the country’s clean energy 
potential requires the commitment and collective 
action of diverse stakeholders, including federal, 

state, and local government, regional grid operators, 
utilities and the clean energy industry, commercial 

and industrial property owners, private landowners, 
nonprofits, and community organizations.

Community engagement is key to resolving com-
peting interests . These authors have been involved 
in such debates throughout their careers and have 
found that caution and reason in light of a recog-
nized need to meet economic, social, and policy 
objectives can be successful . Taking full advantage 
of the country’s clean energy potential requires 
the commitment and collective action of diverse 
stakeholders, including federal, state, and local 
government, regional grid operators, utilities and 
the clean energy industry, commercial and industri-
al property owners, private landowners, nonprofits, 
and community organizations . Communication, 
transparency, and incorporating divergent views 
and concerns of all impacted stakeholders are key 
to the success of any major initiative, particularly 
when it involves infrastructure . The impacts of the 
COVID-19 pandemic on environmental justice and 
equity issues coupled with recent civil unrest has 
never made this more apparent . 

Building the infrastructure needed to achieve 
the country’s staggering climate, clean energy, and 
economic goals will require literally hundreds if not 
thousands of public meetings across the country in 
each of the potentially impacted communities . Each 
state has its own regulatory processes that dictate 
community engagement and outreach needs . That 
said, there are consistent key messages and infor-
mation that need to be communicated to stake-
holders regardless of region .  


