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On April 6, 2022, The Ohio State University hosted a group of nearly 50 industry, government, and 
academic thought leaders to discuss four areas in which the aviation sector could reduce its carbon 
footprint and become more sustainable.  The areas were aircraft, navigation systems, airports and 
ground operations, and social justice.  The dialogue sought to foster learning and sharing among the 
participants, better define the main challenges, and serve as a first step toward designing research to 
develop potential solutions. 
 
The event was organized by university units representing a cross-section of expertise and interests, 
including the Aerospace Research Center; the Center for Automotive Research; the Center for Aviation 
Studies; the College of Engineering; the Enterprise for Research, Innovation and Knowledge; The Ohio 
State University Airport, the SIM Center, and the Sustainability Institute. 
 
Below is an executive summary of the discussion.  For additional information, please contact Josh 
Knights at knights.16@osu.edu.  
 
 
Keynote:  Cleaning Up Our Skies Strategically and Cost-Effectively 
Nawal Taneja, Distinguished Fellow, College of Engineering 
 

• Achieving “sustainable aviation” by 2050 is technically feasible but faces significant economic 
challenges to implement in a reasonable amount of time.  These challenges include scalability, 
adequate return on investments, and an enabling policy framework. 

• Overcoming these challenges will require a high degree of collaboration and the ability to 
integrate multiple disciplines (e.g., engineering, computer science, business, policy, etc.) 

• More attention needs to be spent on economic and policy breakthroughs to support progress 
made through technological advances across the sector. 
 
 

 
 
 
 
 
 
 
 
 
 
 

Ohio State Forum on Aviation Sustainability and Decarbonization 
April 6, 2022 

The Ohio State University Airport 

Forum participants gather in the NetJets Observation Deck at The Ohio State University Airport 

mailto:knights.16@osu.edu
https://www.linkedin.com/in/nawaltaneja/
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Reducing Carbon Emissions Through Hybrid Propulsion and Aircraft Electrification 
John Horack, Senior Associate Dean of Engineering, Professor and Neil Armstrong Chair 

College of Engineering and John Glenn College of Public Affairs 
Rob Scholl, Senior Vice President of eAviation, Textron Aviation 
Anna Misley, Post-Doctoral Researcher, Center for Automotive Research 
 

• A significant consideration for e-aviation is battery technology.  State-of-the-art battery 
technology cannot provide the required energy and power for the propulsion of medium to 
large size aircraft on medium to long range mission.  However, if propulsion components, 
including the battery pack, are sized appropriately, hybrid electric propulsion can reduce the 
fuel consumption of an aircraft.  
o The balance between battery “power density” (how quickly energy can be made available) 

vs. “energy density” (how much energy can be stored) depends on the propulsion 
architecture, aircraft size and mission range. 

o In the case of hybrid propulsion, fuel savings are improved by using a higher power dense 
battery pack, since the battery is used mostly during climb (a phase of flight which requires 
high propulsion power). 

o Vertical flight is particularly power intensive. While batteries are currently used for 
unmanned vertical flights such as drones, they lack the power profile required for larger 
vertical-takeoff-and-landing vehicles.  

o Energy density (fuel or battery) matters more to the cruising phase of flight during which 
range is essential.  

• Another consideration for e-aviation is safety.  A lithium-ion battery fire in the air is extremely 
hazardous. 

• Battery-powered flight is feasible for smaller, lighter planes.  However, it is unlikely to be a 
viable option for commercial flight in the near term. 

• Despite the growing focus on hydrogen to power other sectors, it is likely 10-20 years behind 
battery technology to power flight. 

• New propulsion systems for aircraft will require changes to ground operations (e.g., charger 
infrastructure, new firefighting equipment, etc.) 

• Much uncertainty remains.  The FAA has issued no guidelines for hybrid electric or all electric 
propulsion systems for aircraft.  In addition, the insurance industry’s aversion to risk will likely 
determine how fast change takes place in the air. 

 
Breakout Session 

• The two areas that are most likely to experience penetration by hybrid propulsion are: 
o Narrow-bodied (single aisle) airplanes that fly short to medium distances.  These aircraft 

often fly into smaller regional airports that would require infrastructure upgrades to 
support. 

o Cargo flights.  These flights usually have no/few passengers who may have safety concerns 
about a “novel” propulsion system. 

• In the near term, commercial airlines are exploring “sustainable aviation fuel” to reduce carbon 
emissions.  This alternative to conventional jet fuel comes with scalability, affordability, 
availability, and carbon footprint questions. 

• Segments of the aerospace industry are also showing interest in hydrogen.  It has multiple 
benefits, such as a low carbon footprint (depending on the method used to create it) and can be 

https://aviation.osu.edu/people/horack.1
https://www.ainonline.com/aviation-news/general-aviation/2021-03-26/textron-powers-new-eaviation-division
https://www.linkedin.com/in/annamisley/
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manufactured in situ.  However, without greater more significant policy assistance, it is unlikely 
to be a viable option in the aviation sector for some time. 

• Areas of interest for a research institution like Ohio State include: 
o How do we influence the systems that govern the speed of adopting new technologies? 
o Can we develop a digital twin to examine system behavior? 
o How can an academic institution help address questions from regulators like the FAA during 

new policymaking? 

 
 
Adopting the Next Generation of Integrated Navigation Systems 
Matt McCrink, Research Scientist, Aerospace Research Center 
Richard Buergel, Director, Flight Technical Programs, NetJets 
Shawn Pruchnicki, Clinical Assistant Professor 

Center for Aviation Studies and Department of Integrated Systems Engineering 
 

• Future generations of navigation systems can help reduce the carbon footprint of aircraft 
through automation.  Automating routine tasks, such as idling on the ground, could reduce 
emissions.   

• Other automation opportunities include aircraft descent, which could also free up frequency 
used by pilots communicating with ground control. 

• “4D systems” integrate the dimension of time, which directly impacts cost and emissions 
generated. 

• Despite advances in navigation systems, humans will still be required for critical decisions.  It will 
be a long time until people are no longer seated in the cockpit. 

• Safety will always be the top priority for vetting new navigation systems and automation 
opportunities.  There will be a demand for cognitive engineers to understand better how 
humans interact with these systems. 

• There is also a need for FAA guidance and procedures to take advantage of these navigation 
technologies and practices advances. 

 
Breakout Session 

• Automating certain aspects of air traffic can increase cost savings and energy efficiency while 
reducing human error. 

https://arc.osu.edu/people/mccrink.2
https://www.linkedin.com/in/rickbuergel/
https://aviation.osu.edu/people/pruchnicki.4
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• Developing the human interface with automated systems is critical.  Safety continues to be the 
top priority. 

• Challenges to adopting more sustainable systems include the regulatory framework, the speed 
at which technology is changing, and noise compliance rules. 

• Areas of interest for a research institution like Ohio State include: 
o Addressing gaps in communication between humans and computers that emerge from an 

interface? 
o How can automated systems be used to communicate the status of aircraft systems for 

maintenance and other purposes? 
 
 
Greening Airport and Ground Operations 
Stacey Heaton, Executive Director, Ohio Aviation Association 
Kim McGreal, DPC Environmental Services Manager, Cleveland Hopkins International Airport 
Naashom Marx, Senior Manager of Strategic Innovation 

Cincinnati / Northern Kentucky International Airport 
Edward Shelton, Vice President of Business Development, THORDRIVE 
 

• Increasingly, sustainability and energy efficiency are being added to the master plans of airports. 
• Like many businesses, airports assess the payback period before investing in sustainability 

improvements.  If the period is more than seven years, it is difficult to justify the funding. 
• LED lights and motion sensors for lighting are examples of improvements with financially 

justifiable payback periods. 
• Aging boiler and heating systems also create opportunities for sustainable upgrades.  Most of 

today’s options are more energy-efficient than the systems they replace. 
• Many airports have introduced waste compacting and recycling, especially if the local 

jurisdiction supports the latter. 
• Composting is primarily limited to only a handful of vendors generating waste that is easily 

composted, such as coffee grounds from Starbucks. 
• Even if the payback period is reasonable, airports still face the challenge of finding funding for 

improvements.  Without considering the cost savings over the lifetime of a project, more 
sustainable options can be expensed out of the budget. 

• Electric and autonomous equipment are also considered for ground operations such as baggage 
and cleaning.  Some airport tenants are bringing in their own robotic vacuums, for instance. 

https://www.ohioaviation.org/executive-director
https://www.linkedin.com/in/naashommarx/
https://www.linkedin.com/in/sheltonedward/
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• Close interactions with the public in some spaces raise safety issues (e.g., a large autonomous 
floor scrubber tumbling down a crowded escalator). 

• Other projects include solar canopies over parking and adding EV charging stations. 
 
Breakout Session 

• Airports operate their campuses, which provides some autonomy to experiment with 
sustainable improvements.  

• Some of the main barriers to rapidly improving the sustainability of airport operations include 
cost, where the funding comes from, and tight tolerance for material specifications.  (Some FAA 
guidelines are in direct conflict with efforts to make airports more sustainable.) 

• Operators might be able to get around the 7-year payback period if they can bundle values from 
the improvement or tap into other funding sources like government programs.  Public funding, 
for instance, does not require the same return on investment as private funding. 

• There is also an opportunity to insert sustainability projects into terminal redesign and 
redevelopment. 

• That said, airports generally will spend only limited discretionary funds on sustainability 
improvements such as installing a few EV charging stations or solar on parking canopies. 

• Areas of interest for a research institution like Ohio State include: 
o What impact would greening the construction codes have on funding sustainability projects 

at airports? 
o Would better quantitative data on the value of sustainable design at airports strengthen the 

return-on-investment argument? 
o Are there better opportunities to use green space at airports (within the limits of FAA 

guidelines)? 
 
 
Promoting Social Justice and Equity Within the Aviation Industry 
Amber Woodburn McNair, Assistant Professor, City & Regional Planning and Center for Aviation Studies 
Jason Reece, Assistant Professor 

City & Regional Planning and The Kirwan Institute for the Study of Race and Ethnicity 
Portia Allen-Kyle, Senior Advisor, Departmental Office of Civil Rights, U.S. Department of Transportation 
 

• Social justice can be broken down into several dimensions: 
o Distributional justice:  measuring the distribution of benefits 
o Procedural justice:  practices that treat stakeholders with respect 
o Restorative justice:  confronting past harms 
o Deliberative justice: how society talks about the issues 

• Sustainability is not just about greenhouse gas emissions and climate change.  Includes 
environmentally driven health issues like asthma, respiratory issues, and the connection 
between sleep wellness and cardiovascular disease.  Likewise, some practices like longer taxiing 
for aircraft to avoid excessive noise are at odds with sustainability goals such as reducing 
emissions.  

• Engaging a community near an aviation operation requires spending time to understand its 
history and the legacy of engagement.  It is crucial to engage the community proactively and go 
into the space with the people you are trying to reach.  Poor communications and outreach 
efforts often lead to local pushback (so-called NIMBYism). 

https://knowlton.osu.edu/people/woodburnmcnair.1
https://knowlton.osu.edu/people/reece.35
https://www.linkedin.com/in/portia-allen-kyle/
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• There are more considerable opportunities to affect systemic change to promote social justice in 
the aviation sector: 
o The transportation workforce in the United States skews older (it is “retirement-ready”).  In 

addition to focusing on STEM and engineering skill sets, it will be critical to hire new workers 
knowledgeable about diversity, equity, and inclusion. 

o Airports receiving federal funding are required to have Title VI plans on record.  This creates 
an opportunity to hear more from underrepresented populations. 

 
Breakout Session 

• Social justice progress faces several challenges. 
o We are comfortable using outdated methods for public outreach that are not always 

effective with underrepresented populations. 
o Unionized airport workers have expressed concerns about the impact of social justice 

measures on their jobs. 
o It is difficult to measure how infrastructure investments at airports and related operations 

benefit the local community. 
• Areas of interest for a research institution like Ohio State include: 

o How do you engage the public in a meaningful way early in the process? 
o How do we reconcile some areas of sustainability, such as reducing fuel consumption, with 

social justice goals, such as longer taxiing times to avoid noise pollution? 
o Are there opportunities to leverage The Ohio State University Airport to explore different 

engagement approaches? 
 
Closing Remarks 
Glenn Richardson, Managing Director, Advanced Manufacturing & Aerospace, JobsOhio 
 

• Sustainable aviation is complex; however, it 
is time to adopt ESG practices across the 
sector. 

• Ohio State has many assets to address the 
challenges to sustainable aviation.  In 
addition to its researchers and students, The 
Ohio State University Airport holds great 
potential to advance multiple dimensions of 
Environment, Social and Governance. 

• The university can also serve as a convenor 
to bring together industry, academia, 
government, economic development 
agencies, and others to explore emerging 
trends such as advanced air mobility and 
sustainability. 

• As an economic development agency, 
JobsOhio weighs which opportunities to 
support through the metric of jobs created 
(not just the amount of money invested) in the state.  How can a focus on sustainable aviation 
create new job opportunities for Ohio? 

https://www.linkedin.com/in/glenn-richardson-9b14666/

