
 

 

The Mission          
Greetings, Earthlings!  
 
We’re going to colonize Mars! An international consortium of aerospace 
companies and space agencies will send 100 people to colonize Mars in 
2032. It is the largest undertaking in history, with hundreds of 
thousands of decisions to be made. And your group gets to make four 
of them! 
 
It has already been decided that all vehicles in the Martian colony will 
be electric. Your group is tasked with standardizing four items: 
 

1. Left-hand or right-hand drive 
2. Type of charging technology used 
3. Type of charging connector used 
4. Communications physical layer between the vehicle and the 

charger 
 
The technology you will adopt is that of the present day—no flying cars 
or 100MW batteries that fit in the palm of your hand are allowed. It is 
not important that you use actual technologies in use in electric vehicles 
today, or have knowledge of them. Our case study will simply present 
alternatives, with each one having its advantages and disadvantages. 
 
Here are your tasks. You will evaluate them in light of technical 
suitability, economic factors, and possible regulatory impact. When 
costs are mentioned, they are stated in relative terms, i.e., a solution is 
1.5 times more expensive than another, or 0.5 times as expensive. 

Left-hand or Right-hand Drive 
 
Since Mars has no roads, you will be deciding how the road system and 
vehicles will be built for the entire planet. It is rare to have a “clean 
sheet of paper” when creating a standard. Have fun! 

Charging Technology 
 
There are three competing technologies: 

● 12-hour (most mature) 
● 8-hour (newer, 1.5 times the implementation cost of 12-hour) 
● 4-hour (brand-new, 4 times the implementation cost of 12-hour) 



 

 
        
 

Charging Connector 
 
There are two competing technologies: 

● Metal-back shell (rugged and mature technology) 
● Plastic-back shell (less rugged, implementation cost of 0.3 

times metal-back shell) 

Communications Physical Layer 
 
There are two competing technologies: 

● Wireline 100BASE-T1 automotive Ethernet (mature, robust, 
wired technology) 

● Wireless 802.11ac (mature, less robust wireless technology, 
subject to regulation, implementation cost of 1.5) 
  

The vehicles have an electronic identification system that exchanges 
information with the charging station. This information includes, but 
is not limited to: 

● Vehicle type 
● Charging requirements 
● Metering information for tracking vehicle power consumption 

 
The software protocol, which has already been standardized, is also 
encrypted. If Ethernet is chosen, the data signal connections must be 
integrated into the charging connector. 

Reporting Results 
 
There is no right or wrong answer to any of the questions. Your 
group will need to report the results as shown in this example for 
each item being standardized: 
 
“Vehicles shall drive on the (left or right) side of the road.” 
 
The “shall” mandates compliance. For each of the four items, please 
document and present the consensus process that leads to the 
result. All votes must be recorded.  
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