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Overview 
U.S. railroads control air rights above their track networks that are ideal for drone commerce. 
Railroads also possess additional competitive advantages for drone delivery that are difficult to 
match. Thus new revenue opportunities are emerging to monetize railroad air rights by creating a 
new transport service called “Drone+Rail Intermodal” (D+RI). 
 
The Challenge 
Drone technology is disrupting the global transportation industry in many ways, some not 
immediately obvious. Electric-vertical-takeoff-and-landing (EVTOL) drones are revolutionary because 
they fly in low altitude airspace, a new frontier in the transportation industry. In the United States 
this air space is constrained by property rights. Decades of legal precedent have addressed regulatory 
takings, aerial trespass and avigation easement cases, usually to the benefit of property owners.  
 
The primary roadblock for drone commerce is not technical, financial or operational. The disposition 
of air rights above private property and how those rights 
are managed for low-altitude aviation must be addressed 
before EVTOL is practical. For example SkyRights believes 
the hype about the imminent launch of public drone 
delivery is flawed because: 
 
1. Ongoing changes to aviation regulations may result in 

property rights litigation lasting years 
2. Safety, privacy and liability risks with drones operating 

over populated areas  
3. Lack of widely available support infrastructure 
4. The uncertain demand for drone delivery to homes  
5. Competitive reaction by existing transport companies 
6. Integration of drones with existing supply chains 
7. Shortage of skilled personnel with requisite experience 

PEW RESEARCH POLL 
DRONES SHOULD NOT BE ALLOWED TO FLY OVER… 

 

 
The public is not 
convinced drones should 
fly over populated areas. 
This is serious issue 
inhibiting drone delivery 
companies. D+RI is the 
better solution… 

 
https://www.pewresearch.org/fact-tank/2017/12/19/8-of-americans-say-they-own-a-drone-while-more-
than-half-have-seen-one-in-operation/ft_17-12-14_drones_whereallowed/ 
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“[Railroads] tend to annihilate distance, bringing in effect places that are distant near to 
each other: tending in their magic influence to the extension of personal acquaintance, the 
enlargement of business relations, and cementing more firmly the bond of fellowship and 
union between the inhabitants of the States.” -  Bloodgood vs. Mohawk & H.R.R, 1837 
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The Solution 
Drone+Rail Intermodal (D+RI) is a new type of rapid transport service designed for smaller cargos 
using autonomous drones flying above railroad tracks. Class I railroads possess an “air corridor 
network” of route miles meeting special criteria for large scale drone commerce. Railway air rights 
owned outright, leased or controlled via easement are an existing asset pool yet to be monetized. 
Therefore D+RI is a potential revenue opportunity for railroads, highly differentiated yet capex light. 
 

 
 
What are Air Rights ? 
Air Rights are one of the basic elements of private property. The key issue is 
the maximum height separating private air space from navigable (public) air 
space. FAA regulations set the divider at 500 feet but some U.S. states have 
passed legislation modifying the maximum height due to growing privacy 
concerns from drones. SkyRights believes that low altitude air space will 
ultimately be regulated by a combination of FAA, state legislation and local 
zoning laws. Fortunately air rights will continue to grow in value as drone 
commerce disrupts aviation and ground transportation. (See Appendix B for 
more information) 
 
Air Rights and Railways 

Some of the earliest air rights transactions in America involved leasing 
space above railroad tracks. Park Ave, in New York City, and many of 
the buildings on it are built over the tracks of the old Penn Central 
Railroad. In fact alternative monetization strategies of railroad 
property has a long history dating back over a century with Western 
Union telegraph lines followed in the 1990s by the installation of fiber 
optic cables and gas pipelines. Telecom and pipeline engineering 
companies partner with railways for the same reasons drone delivery 
companies will in the near future 1) route miles 2) demographic reach 
3) safety 4) economies of scale 5) regulatory maturity. Railroad air 
rights also are highly valued by property developers when building in 
dense urban areas.  

D+RI ADDS NEW INTERMODAL OPTION 

   

 
D+RI is optimal for smaller cargos 
requring rapid transport between 
regional depots. Rail companies 
benefit by offering a new layer of 
service built on existing 
infrastrucuture and systems.  
 
D+RI may also benefit 3rd party 
vendors like FedEx, UPS, Wing 
and Amazon as a platform to 
support their internal drone 
delivery projects. 
 

• International/National 
• Containerized ($$$) 
• Transit in Weeks 
• CO2 Emissions ▲ 

• National/Regional 
• Containerized ($$) 
• Transit in Days 
• CO2 Emissions ▲ 

• Regional/Local 
• LTL, Mini-Pallet  ($) 
• Transit in Hours 
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 D+RI POWERED BY LEADING RAILROAD COMPANIES 

 

$220 
Billion 
Annual 
Economic 
Activity 
 

$685 
Billion 
Long-term 
Investments 
Since 1980 
 

39.5% 
All freight 
Transported by 
Railroads 
 

Class I Railroads Route Miles 
BNSF Railway 32,500 
Union Pacific 32,236 
Amtrak 21,400 
CSX Transportation 20,550 
Norfolk Southern 19,500 
Kansas City Southern 6,700 
Canadian National 19,500 
Canadian Pacific 18,624 
Total Route Miles 171,010 

 
 

Total Class I Jobs 160,000 
Average Salary $130,200 

Percent of Rail Jobs 90% 
Industry Mileage 96% 

Source: AAR.org 

Class I railroads annual revenues exceed $250 million in 1991 dollars ($472M in 2019). Smaller Class II and III operators have annual revenues below $50 million, provide less 
route miles but operate within tighter regional areas. Amtrak is a quasi-public corporation receiving federal and state subsidies but is operated for profit. 

     
  

$23.8 B $22.8 B $12.2 B $11.4 B $2.7 B $7.3 B $14.3 B 

Revenue/Route Mile = $631,642 (ex. Amtrak) 
 
The Value of Route Miles  
Railroad route miles and the associated air rights are virtual “air corridor” networks difficult to 
duplicate by non-rail companies. Many drone delivery startups claim the hub-and-spoke model will 
disrupt the economics of last-mile delivery but that is unlikely due to the massive cost, time and 
complexity of building route miles from scratch. SkyRights analyzed numerous infrastructure 
networks (i.e. roads, pipelines) finding only railroads satisfied the five key criteria required. 
  
The most valuable route miles are privately controlled and penetrate into regions with large 
populations and key support infrastructure like intermodal stations. Route miles historically under 
regulatory oversight (i.e. STB, FRA) tend to have lower risk from political uncertainties that inevitably 
complicate new transportation services. Lastly, centralized operations and management capabilities 
guarantees route miles can be allocated efficiently for maximum revenue per mile.  
 
D+RI can help optimize pickup-and-delivery services to improve route density and reduce miles and 
cost per stop. Unlocking hidden value within route miles is a game changer… 
 
 
 
 
 
 
 

NOT ALL ROUTE MILES ARE EQUAL 

 

D+RI
Route Miles

Privately  
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Demographic 
Reach

Regulatory 
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Infrastructure

Centralized 
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D+RI and eCommerce 
eCommerce drives demand for speed, agility and innovation throughout global supply chains. Major 
online retailers are increasingly relying on intermodal to expedite large truckloads to their regional 
warehouses. D+RI, offered exclusively by railroads, leverages existing infrastructure and superior 
economics for moving smaller cargos at high speed. Although D+RI is not intended for last-mile 
delivery it will be a valuable new option for the rail industry to accelerate eCommerce order 
fulfillment.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Valuing Air Rights 
SkyRights is developing new models for real-time spot pricing of D+RI capacity critical to mainstream 
logistics providers. We started by analyzing air rights in relation to existing digital tokens and found 
air rights unique due to the 
backing by physical property. 
The only transactable markets 
currently available for air rights 
are in commercial real estate 
therefore price discovery is not 
yet transparent.  
 
SkyRights is considering 
duplicating a system used for 
regulating urban development. In major cities like New York a system called “Transferrable 
Development Rights” (TDR) is used as tradeable credits based on square footage. The prices for these 
TDR credits often range in the tens of millions of dollars. Some innovative new companies have even 
created online markets, using the blockchain, to transact various forms of property like mineral and 
water rights. Investors are quickly discovering air rights as a new asset made valuable by drones. 
 
D+RI Time Slots 
The D+RI pricing model is designed around a number of time slots where drones fly in both directions 
along a rail line. The total “bandwidth” of a route mile is defined by the number of drones flying per 
hour in total. We assume each drone carrying a nominal cargo of 100Kg (220lbs). The key difference 
from heavier rail freight is D+RI is automated, carries smaller cargos but runs continuously using 
inexpensive equipment.  

VIRTUAL ASSET COMPARISON 
 

    
Asset Name Domains OPSkins Bitcoin Air Rights 

Category Internet Entertainment Monetary Property Rights 
Market Value 1$3.3 Billion 2$23 Billion 3$157 Billion 4$230 Billion 

Physical Backing NO NO NO YES 
1) Assumes average domain name costs $10/year (see https://blog.verisign.com/domain-names/verisign-q1-2018-domain-name-industry-
brief-internet-grows-to-333-8-million-domain-name-registrations-in-the-first-quarter-of-2018/ ) 
2) https://medium.com/wax-io/decentralized-virtual-asset-exchanges-are-the-next-big-thing-in-gaming-3934f3492e91 
3) https://www.coindesk.com/price/bitcoin 
4) Assumes air rights valued at 1% of all privately owned land in United States (see https://www.bea.gov/system/files/papers/WP2015-3.pdf) 
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Example D+RI Depot  
The D+RI depot is located within a standard intermodal facility for delivery drones arriving and 
departing continuously. Cargo transferred between trucks then takes flight to continue above the 
railway to another depot. Automated drones will operate 24/7 flying preprogrammed routes with 
GPS guided precision.   

 
Figure 2 – D+RI facilities provide automated, continuous cargo transport between depots  

 

 

 
Figure 1 - Drone flies above railway landing when battery is depleted handing off to a freshly charged drone. 
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Appendix B 
Additional Reading 

 
 
 
1. “Commercial drones are here: The future of unmanned aerial systems” 
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/commercial-drones-are-here-the-future-of-unmanned-aerial-
systems 
 
2. “E-commerce driving intermodal growth at BNSF Railway” 
http://trn.trains.com/news/news-wire/2018/10/02-e-commerce-driving-intermodal-growth-at-bnsf-railway 
 
3. “Airspace in an Age of Drones” 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2482567 
 
4. “Why Drones Are Not Delivering Packages to Consumers in the U.S.” 
https://medium.com/@aerotoken/why-drones-have-yet-to-deliver-packages-to-consumers-676b2fe2a72 
 
5. “Real Estate Has Height” 
https://getoffofmycloudblog.wordpress.com 
 
6. “The Drone Revolution Shakes Up Tort Law” 
https://www.cfr.org/blog/drone-revolution-shakes-tort-law 
 
7. “Drone Zoning” 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2743945 
 
8. “Keep Out! The Efficacy Of Trespass, Nuisance And Privacy Torts As Applied To Drones” 
https://readingroom.law.gsu.edu/cgi/viewcontent.cgi?article=2883&context=gsulr 
 
9. “Navigable Airspace for Drones: Private Property Rights and Regulated Airspace” 
https://hackernoon.com/navigable-airspace-for-drones-private-property-rights-and-regulated-airspace-12d18c34fb1c 
 
10. UNIFORM TORT LAW RELATING TO DRONES ACT  
https://www.uniformlaws.org/HigherLogic/System/DownloadDocumentFile.ashx?DocumentFileKey=5bbdd6ae-9c3f-7a80-6a0f-
6cdf54dbfe9e&forceDialog=0 
 
11. “Adjusting the Conflicting Interests of Landowner and Aviator in Anglo-American Law” 
https://scholar.smu.edu/cgi/viewcontent.cgi?article=3704&context=jalc 
 
12. United States v. Causby, 328 U.S. 256 (1946) 
https://supreme.justia.com/cases/federal/us/328/256/ 
 
13. Griggs v. Allegheny County, 369 U.S. 84 (1962) 
https://supreme.justia.com/cases/federal/us/369/84/ 
 
14. Swetland v. Curtiss Airports Corporation, 55 F.2d 201 (6th Cir. 1932) 
https://law.justia.com/cases/federal/appellate-courts/F2/55/201/1565138/ 
 
15. S. 2607: Drone Integration and Zoning Act of 2019 
https://www.govtrack.us/congress/bills/116/s2607/text 
 
16. FAA Minimum Safe Altitude Statute (14 CFR 91.119) 
https://www.law.cornell.edu/cfr/text/14/91.119 
 
17. “How customer demands are reshaping last-mile delivery” 
https://www.mckinsey.com/industries/travel-transport-and-logistics/our-insights/how-customer-demands-are-reshaping-last-mile-delivery 
 
18. “Freight Rail: The Most Environmentally Friendly Way to Move Freight Over Land” 
https://www.aar.org/issue/freight-rail-and-the-environment/ 
 
19. “How Railroad History Shaped Internet History” 
https://www.theatlantic.com/technology/archive/2015/11/how-railroad-history-shaped-internet-history/417414/ 
 
20. “A Survey of Transferable Development Rights Mechanisms in New York City” 
https://www1.nyc.gov/assets/planning/download/pdf/plans-studies/transferable-development-rights/research.pdf 
 
 


