
Proposal for Wireless Charging as a Solution for  
Urban EV Charging and Adoption 

 
Background: 

Electric cars are not meant to be just as good as combustion cars, they are meant to be drastically                   
better. In suburban areas, an EV owner can simply plug her car in at night and pull out of her garage with                      
a fully charged car in the morning, never needing to travel out of her way to charge her car. Without a                     
doubt, the process of charging one’s electric car in a suburban environment is vastly superior to refueling                 
a combustion car at a gas station. Suburban charging, problem solved. 

In urban areas, however, it’s not quite as simple. Currently, owners need to drive to a charging                 
location, where they have to wait for their cars to charge. Even at today’s fastest possible charging speeds,                  
charging a Tesla takes about five to six times longer than refilling a tank of gas (roughly 30 minutes for                    
160 miles of charge under optimal conditions), which is a major turn-off for those looking into buying an                  
electric car and a time-sucking inconvenience for those who have already gone electric. So, if electric cars                 
cannot yet be charged as fast as combustion cars can be refueled, it has to make it as easy as possible for                      
owners to charge their cars over a longer period of time. Just as EV owners in suburban environments can                   
plug their cars in overnight and do whatever they’d like as their car charges, EV owners in urban                  
environments should be able to do the same. 

 
Solution: 

We propose that Tesla retrofits parking spaces in both private and public settings to alleviate this                
problem; electric car owners will simply be able to drive to their desired location, park in a                 
wireless-charging enabled spot, go to work, run an errand, or go to dinner, and their cars will charge                  
without a second of thought put into it. 

 
Implementation of Technology: 

To implement the technical aspect of this solution, we will use inductive wireless charging. This               
method of charging - as shown in the diagram on the left 3 – consists of two coils that form a magnetic                      
field to conduct electricity between the primary coil in the ground (sending energy) and secondary coil in                 

the car (receiving energy). Wireless chargers will be installed         
under the pavement in determined parking spaces – either on the           
street or in parking structures – out of view and discretely           
connected to the grid. All existing EVs can be retrofitted to           
include an inductive coil under the battery shielding. To make          
wireless charging truly convenient, owners must not have to give          
the system any thought. RFID tags on the cars will communicate           
with the wireless chargers, telling the charger to begin dispensing          

energy and the owner to be billed accordingly. 
 

Potential Technical Issues: 
Historically, the biggest issue with wireless charging is energy loss – the technology has been               

significantly less efficient than wired charging. In theory, inductive wireless charging could achieve 95%              
efficiency over 8 inches 2, but currently the best is 85% over 6.5 inches 1. For reference, AC adapters must                    
be 87% efficient for Energy Star certification 2. However, a lot of research and development is being                 
conducted in this field, and many technological advances are expected in the upcoming years. Hence, we                
believe that efficiency equivalent to AC Energy Star is quite feasible and minimizes concerns over energy                
waste. The efficiency of the inductive wireless chargers will reduce unnecessary strain on the power grid.  



Another issue of wireless charging is that some energy lost to heat generation. Over time,               
excessive exposure to high temperatures can cause battery degradation. We believe that these negative              
effects can be minimized by placing the coil under the battery shielding found on all Teslas and most                  
EVs, reducing heat from coming in direct contact with the battery.  

Additionally, since pavement is non-conductive, it won’t retain enough heat for it to become an               
issue if someone stands on a wireless-charging enabled parking spot. 

 
Costs: 

We propose that Tesla pay for the installation and creation of this system and that the system will                  
be made available for all EVs. Worst case scenario, each heavy-duty wireless charger will cost $2000 7,                 
and, based on price of pavement and square footage of a parking space, each spot will cost $300 to                   
renovate 5,6, for a total of $2300 per space. Looking at New York City as an example of a dense urban                     
environment – home to about 4 million parking spaces 4 – we approximate the price to install a charger at                    
one in every ten spaces to be $920 million. We recognize that 400,00 spaces at a cost of $920 million may                     
seem like an unreasonable scale, but we believe that spreading this project out over several years is                 
reasonable. We conservatively estimate that under the following parameters, Tesla will pay off its              
investment within seven years: the annual electricity cost of charging an EV is roughly $540 8, each spot                  
charges thee equivalent three full cars per day (a very conservative estimate, considering each station can                
handle upwards of 8 full charges every 24 hours), and Tesla bills users 20% on top of the cost of                    
electricity. This estimate does not even account for the millions of dollars of additional EV purchases                
made due to this new and convenient method of charging. 

 
Policy: 

We predict that city governments will be open to the idea of Tesla installing wireless charging                
stations into public parking spaces, as the benefits of electric cars – great noise reduction, decrease in                 
pollution, and much improved air quality, to name a few – are very alluring to governments looking to                  
slow climate change and improve the quality of life for its citizens. 

 
Ease of Use: 

The EV driver will connect a RFID tag associated with their payment information to their vehicle,                
which will then communicate with the charger, making the payment process seamless and hassle-free.              
The driver will automatically be billed and the car will charge at a safe rate appropriate for the specific                   
model. Since each space will know if it is occupied, the app will also be able to direct users to the nearest                      
available charging enabled space. 
 
Scalability: 

Wireless charging is the ultimate solution for EVs. Down the line, we envision not only one in ten                  
parking spaces being wireless charging enabled, but entire roads and highways, mitigating the need to               
ever worry about charge. Imagine driving down a road with unlimited range because the energy               
consumed is instantly replenished through thin air. 
 
Future Benefits: 

Currently, EV manufacturers compete to have the highest battery capacity on their cars; higher              
the battery capacity means more range, which results in less inconvenient and slow charging. By creating                
more wireless charging solutions, we will meaningfully reduce the battery capacity needed per car – if                
cars can charge easily, they will charge more often, and won’t have to travel as far between charges. And                   
lower battery capacity enables cheaper and lighter cars, which means that EVs will be more affordable                



and efficient, thereby achieving Tesla’s ultimate goal: to accelerate the world's transition to sustainable              
transport. 
 
Conclusion: 

Inductive wireless charging has been discussed as a potential method to solve some of the biggest                
issues plaguing the nascent EV industry – range anxiety, expensive batteries, and difficult and long               
recharges, to name a few – and we believe that the development of our solution will be a huge leap                    
towards alleviating these problems and allowing EVs to become mainstream. 
 
Our Process: 

We considered many different options for how to solve this problem. We brainstormed countless              
potential solutions and calculated their pros and cons before determining that wireless charging is the               
superior solution. Amongst the options we considered were installing more wired chargers in parking              
meters, but we believe that this option is not nearly as convenient as wireless charging and would be just                   
as expensive to install. Our runner-up idea was battery hot-swapping. We really liked the battery hot-swap                
idea, in which drivers would go to a battery station and swap their depleted battery for a full one in mere                     
minutes, but we ran into a few issues with bottlenecking, scalability, and user cost, as well as learning that                   
Tesla already attempted the same program in 2014 through 2016, but it was ultimately shut down. This                 
sparked our desire to innovate a new solution. 

We settled on inductive wireless charging and conducted much research in the area. The              
technology of inductive charging isn’t very new – it was outlined by Nikola Tesla 100 years ago – but has                    
become popular in recent years as a novel phone charging method. Simply put, Tesla will have to scale up                   
this technology from powering a phone to powering a car. Ironically, Tesla often refers to its cars as                  
phones on wheels, so hopefully creating a massive network of wireless-charging enabled parking spots              
won’t be too much of a challenge. :) 
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