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Our planet formed 4.5 billion years ago.  Life originated 3.6 billion years ago.  Homo sapiens first inhabited the Earth 200,000 years ago.
 You are one of millions that was added within the past century.  So…what makes you feel you deserve a raise? 
However effective or ineffective this may be, employers do not use this approach when discussing business.  Such matters are often strictly governed by the bottom line; if the work of an employee has helped the company make more money, then s/he should be rewarded financially as well.  Americans’ minds often revolve around the dollar, an idea that is well supported by a 2004 survey conducted by the University of California at Los Angeles that revealed the majority of college freshmen are driven by their desire to make money.

While the predominant inclination is to manage organizations based on the Bottom Line, a new approach exists called the Triple Bottom Line which expands the criterion used to measure success.   In addition to considering a business’ financial circumstances, the Triple Bottom Line also takes into account social and environmental performance.  To put it simply, the three pillars of a responsible business are based on people, planet, and profits.  The idea that these efforts are in opposition is defunct as maximizing the success of one does not have to mean compromising the other.  In fact, these ideals are becoming increasingly better complements for each other.  


According to Peter Drucker in his book Innovation and Entrepreneurship, there are seven sources for innovative opportunity, one being a change in perception.
  To identify an obvious shift in the public’s perception, one can simply scan the front page of a newspaper.  According to a global poll taken last spring of 33,237 people, 90% believe global warming or climate change is a serious problem.
  Today, there are more groups than ever that are reporting on the severity of its effects which helps to maintain widespread public awareness.  Constant publicity is continually shifting the perception from the idea that the Earth is strong and resilient to the notion that the Earth is weak and vulnerable.  From this arises opportunity, as the change creates a consciousness that continues to increasingly influence people’s daily decisions and behaviors. Causing people to reevaluate their priorities facilitates the acceptance of new ideas.  Drucker notes the most critical problem in perception-based innovation is timing.  Due to the overwhelming increase in the concern for the environment and a sustainable future, the time is now.
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According to The Consumer’s Guide to Effective Environmental Choices, the three realms that have the largest impacts on the environment are housing, food, and transportation.
  Although Greater Binghamton could benefit from changes in each, I will focus on a specific proposal that offers incredible opportunities by addressing the domain of transportation. 

It’s not a bird. It’s not a plane. It’s not Superman either.  However, combine their characteristics and you have: a friend to the environment, a method of safe and speedy travel, and a figure that promotes city pride and wellbeing…you have SkyTran (Figure 1). 
According to Christopher Perkins, Vice President of Business Development for UniModal Transport Solutions Inc., SkyTran is a 21st century solar-powered high-speed personal rapid transit network that can be commercially deployed in Binghamton, New York with no taxpayer subsidy.  It has the potential to eliminate traffic congestion, substantially reduce greenhouse gas emissions, promote energy independence, and provide copious other advantages for the community. 

The key feature of SkyTran is its unique design that combines the privacy and convenience of an automobile with the capacity of mass transit.  SkyTran can be characterized as an on-demand personal monorail that uses two-passenger, aerodynamic vehicles that travel non-stop on an electric powered maglev guideway network.  Vehicles are available and ready to board at each transit stop, eliminating the worry of missing your ride.  With two horizontally parallel rails positioned in the same vertical plane, the transport is split into a fast and slow track.  The bottom rail is connected to portals that are designed for loading and departing while the top rail is strictly for transporting.  After a passenger selects her destination, she will accelerate from the low track and merge onto the high track where the vehicle will proceed at 100mph until it reaches her desired location.  Alternatively, to accommodate families, groups of friends, or classes of school children, multiple vehicles can be programmed to travel together and enable private voice and visual communication between them.
Adding to its convenience, the SkyTran network eliminates delays caused by traffic and, because the vehicles stop exclusively at the passenger’s destination, there is no waiting for other passengers to depart.  Furthermore, the fully automated system replaces capricious human drivers, a factor that would considerably help Americans just by eliminating the costs of automobile collisions.  SkyTran includes sensors that determine the positions of all vehicles on the guideway and thus ensures safe merging between the fast and slow track through controlled speed adjustments.  Moreover, due to its elevated positioning, SkyTran, unlike traditional transportation, does not face surface obstacles such as road debris, animals, and pedestrians.  Similarly, weather conditions do not hinder the performance; [image: image3.png]


derailment is virtually impossible due to its unique assembly.  Should any obstruction exist, short-range radar can detect it and SkyTran’s emergency brakes would stop in time to avoid it.  With its 6-G deceleration, it would take only fifty four feet to completely stop vehicles traveling at 100mph.  As shown by Figure 2, this force is minor as humans can withstand a 15-G short pulse with no injury. 
In addition to its speed, convenience and safety, SkyTran has excellent energy efficiency.  It gets the equivalent of over 200 miles per gallon of gas by way of a compact, frictionless, no-contact “passive maglev” suspension and a high performance linear synchronous motor, a safe and reliable method requiring no active electrical input to induce levitation.  With the combination of lightweight system design, maglev suspension and incredible energy efficiency, the SkyTran can be feasibly powered with solar photovoltaics.  However, after I expressed concern that Binghamton’s cloud coverage would impede its use in the region, Mr. Perkins informed me that hydrogen fuel cells, wind, and hydro power would all be sufficient alternatives.  No matter the choice, not having to rely on fossil fuels and tires clearly makes SkyTran an environmentally friendly mode of transportation.  Yet, because it relies on electricity, rare events could potentially disrupt the power.  However, in case of a power loss, an onboard emergency power source keeps the vehicle moving at 100mph for at least three more miles, so passengers would not be stranded fifteen feet in the air.
In terms of the expense of implementation, the system is similarly advantageous.  Costing less than ten million dollars per mile (including the track and its vehicles), the system is affordable with small and modular components that can be mass-produced in factories and assembled on-site.  In comparison, light rail and monorail train track cost over $30 million per mile.
  The relatively small structure of SkyTran keeps the cost low.  The system is so lightweight it can be suspended on steel poles about the size needed to support a traffic light, allowing it to be networked through dense areas, using a space less than the width of a sidewalk.  Moreover, with no moving parts, necessary maintenance is minimal and the movement is almost silent.  
Are you thinking this sounds too futuristic?  Granted, it may sound like something from The Jetsons, but SkyTran is simply a combination of technologies that already exist.  We know about computers, automation, electronics, magnets, aerodynamics, communications, electrical power storage, light weight composites, and renewable energy; Douglas Malewicki, inventor of SkyTran, just found how to link these realms of knowledge.
Now, you might ask why - if this is in fact such a magnificent technology - has it not yet been implemented.  When I asked Mr. Malewicki this question, he replied with frustration about securing funding and voiced his desire to sit down with politicians in a high school physics class.  Nevertheless, the beginnings of a prototype are underway.  The developer of SkyTran, UniModal Transport Solutions, Inc., based in Irvine, California, is the only U.S. vendor with a personal rapid transit demonstration system currently in development.  It has a U.S. Department of Transportation grant at the University of Montana and is working with NASA's National Center for Advanced Manufacturing in New Orleans to develop the vehicles.

Mr. Perkins predicts that the automation of transportation will emerge as the largest infrastructure project in the 21st century.  He believes we are now at the leading edge of this inevitable transition and it offers Binghamton, New York a window of opportunity to stake out a leadership role in this rising industry.  By partnering with UniModal to deploy this breakthrough technology, the city can serve as a model demonstrating how innovative public-private partnerships can succeed in delivering manufacturing and hi-tech jobs along with a new generation of personal mobility that is privately financed and operated with no taxpayer subsidy.  The projected cost for SkyTran users is only 10¢ per mile which is significantly less than for an automobile user who must consider expenses for maintenance, tires, depreciation, insurance, licenses, etc.
  Nevertheless, this new form of transportation is neither expected - nor intended - to replace all roadway travel.  The idea is to reduce unnecessary waste that stems from the widespread use of vehicles used for commuting people.  Of a 150 horsepower car, only about ten percent of the power is actually used to move its passengers; the rest is spent in propelling the two ton structure that carries them.
 
With regard to the Triple Bottom Line, SkyTran shows promise that its operation will succeed financially, socially, and environmentally.  Its advantages go beyond the basic energy and time savings to provide an incredible variety of opportunities for the city.  Although a fully connected network of track is the ultimate intended use of this technology, Binghamton can start small.  With the Downtown College Center and the concern about parking, a SkyTran loop from Binghamton University’s main campus to this downtown location would be ideal for testing the transit system.  After leaving a class on one campus, students could hop in the SkyTran pods and arrive at the other campus in less than two minutes. This obviously surpasses the speed of alternative methods of transportation (see Table 1).   
In addition to fast traveling between campuses, such a system would give the entire university community immediate access to the businesses in the City of Binghamton.  This would not only enhance students’ experiences, but would also help the community.  Vacant buildings become appealing to businesses when their location is easily accessed by thousands of potential customers.  Such a demand creates a competitive atmosphere, allowing a city’s economy to thrive and no longer rely on retaining establishments by offering to subsidize their property taxes.  You cannot overlook the significance of novelty; it is easy for the idea of SkyTran to appeal to your intuition.  For this reason, the mere presence of this technology will draw people to the area.  Imagine being a high school senior searching for colleges and finding Binghamton has a new, high-speed, computer automated SkyTran whizzing across its city.  A common dilemma for young people revolves around transportation.  If they have vehicles, they are limited by the significant expenses; if they don’t, they are limited by their mobility.  Surely, the attraction would increase applications to the University, making admission even more competitive.  
Catalysts for Intellectual Capital 2020 (CIC2020) is just one of many organizations working against the “brain drain” of Greater Binghamton.  An article that appeared in the Press & Sun Bulletin on March 22, 2007 noted that “the loss of population in pockets of upstate New York -- particularly the exodus of young people just out of college -- has been a persistent problem.”
  I am inclined to believe the introduction of an innovation like SkyTran would fuel economic development, helping to not only retain the bright minds in the region, but to attract others from across the nation as well.  
Furthermore, it would create a connection that could enhance the University and community partnerships and strengthen the general relationships in the community.  People within a given age bracket often isolate themselves and become out of touch with the generations that precede or follow them.  Our society seems to be divided into distinguished “cliques”: grade school children, college students, working adults, healthy retirees, and the elderly.  While people years ago lived in clans where all different age groups came in contact daily and the young learned from the “wise elders”, today’s cliquey population generally misses out on the benefits that come from interconnected communities.  
Jean M. Twenge, Ph.D, author of Generation Me: Why Today’s Young Americans are More Confident, Assertive, Entitled-and More Miserable Than Ever Before, conducted a comprehensive study that revealed an increasing prevalence of narcissism and self-centered behavior among today’s college students.  The study highlights the negative consequences of this trend, contending “that narcissists are more likely to have romantic relationships that are short-lived, at risk for infidelity, lack emotional warmth, and to exhibit game-playing, dishonesty, and over-controlling and violent behaviors.”
  One suggested cause for this is the isolation of college students on university campuses, allowing groups of young adults to associate among themselves and develop a narrow perspective on life.  Routine interactions with “wise elders” could help knock these narcissists off of their imagined pedestals – or prevent the self-centered behavior from developing to begin with.  
If a chain is only as strong as its weakest link, then is a community only as strong as its weakest relationship?  In this case, our society, which has slowly been pulling apart over the generations, needs something to bring it together.  According to Albert Einstein, “the significant problems we face cannot be solved at the same level of thinking we used when we created them.”  We are surrounded by complex systems that are composed of parts that must interact with each other to function as a whole.  As I have learned through my studies of bioengineering, rather than focusing on individual pieces, it is important to understand the connections between them.  The success of a community or an entire country relies on the strength of its network and the maintenance of a basic cycle that, much like the ecosystem, can be dramatically affected by a change in one small component.  I do not claim that SkyTran is the “missing link”, but I do suggest that developing a SkyTran network will not only physically connect the city, but will facilitate in connecting the age cliques of the community and thus enhance the quality of life.
Starting with a track that connects the University’s two campuses can demonstrate the system’s performance and act as the model to support future expansion.  The small line of rail could extend its network to include portals at Broome Community College, the Oakdale Mall, the Town Square Mall, and the Greater Binghamton Airport.  Alternatively, the track could branch from the Downtown Center throughout the city.  There are obviously a large range of possibilities and determining the “best” routes for expansion would require a systematic network analysis.  However, it is important to initially keep the connections local, building a strong network within the area before branching to other cities such as Syracuse, Scranton, and New York.  Binghamton must first utilize the novelty of the SkyTran, serving as an attraction that encourages growth which, in turn, provides the foundation necessary for the city to continue to thrive after connecting to larger cities in the future.
Certainly, SkyTran has the potential to provide Binghamton with a vast array of benefits that revolve around stimulating economic growth, supporting environmental sustenance, and promoting social wellbeing.  Some cities resist the idea of adopting the new technology, but as for Binghamton, the city is open to change and has nothing to lose.  The first step is securing support from the community.  To heed the advice of Margaret Mead: “Never doubt that a small group of committed citizens can change the world.  Indeed, it is the only thing that ever has.”
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Travel Method�
Average Speed�
Time to Commute�10 Miles (minutes)�
Time to Commute�100 Miles (minutes)�
�
Bus�(With Many Stops)�
20 MPH�
30.0 �
300�
�
Auto�(Congested Freeway)�
35 MPH�
17.1 �
172�
�
Train�(Light Rail with Stops)�
45 MPH�
13.3 �
133�
�
Auto�(Max. Legal Speed on Most Freeways)�
55 MPH�
10.9 �
109�
�
SkyTran�
100 MPH�
6.0 �
60�
�



Table 1. Travel Times for Various Transit Methods
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Figure 1. SkyTrantm Personal Maglev Transporter
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Figure 2. Deceleration Tolerances
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*Note: Additional information was attained through correspondence with Christopher Perkins and Douglas Malewicki of UniModal Transport Solutions, Inc.
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