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How will transport in and around cities evolve in the next
25 years?
‘Transportation is Civilization’
Rudyard Kipling was surely aware of the need for communication (he wrote of the world
becoming one in ‘The Deep-Sea Cables’) as well as security and resilience as essential elements in
society. However his oft-quoted statement about transport is a poetic reminder of its primacy in
a modern, prosperous society. The world’s population is forecast to reach over 9 billion – with
nearly 70 per cent living in cities – by 2050, and planetary GDP to increase twofold, with a
resultant increase in personal mobility. This study looks at transport innovations in and around
Boston, Massachusetts and how they relate to efficient mobility, carbon production, and
economic access for citizens.

In 2000, the world's road,
rail, and air transport
networks carried people
a total of 33 trillion km.

by 2020, the total
distance travelled is
projected to increase to

54

trillion km.

...and by 2050, to

105

trillion km.

Background
Already a world leader in technological innovation, Boston combines a dense, walkable urban
core with a well-developed public transportation system including light and heavy rail, dualmode buses, and harbour ferries. Recently the Hubway bicycle-sharing system has been
introduced to great success, while Zipcar and Uber have introduced smartphone-enabled ondemand car rental and livery service, respectively.
At the same time, Boston’s new Seaport (also known as Innovation) District has reached a level
of development not expected until 2025 – an indicator of the city’s success in the new economy,
but an unexpected challenge for transport planning. And, like all coastal cities, Boston is
particularly affected by rising sea levels caused by climate change and ocean acidification – both
linked to anthropogenic carbon production, and a threat to the entire planet.
How will the transport system in and around Boston develop in the next 25 years, and how will
this contribute to the city and region’s ease of mobility and quality of life?
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Methodology
  

We look at 15 transport innovations that involve the application of digital technology and/or
zero- or reduced-emission vehicles in and around Boston, including current implementations,
projects under construction or in development, and speculative concepts:
Currently in Place
1. Cycle sharing (Hubway)
2. Cycle Tracks
3. Silver Line (bus rapid transit to airport and other locations)
4. Car sharing (Zipcar)
5. Charging stations for electric vehicles
6. Tesla Model S / Supercharger
7. Smartphone-based on-demand car service (Uber and competitors)
8. Acela high-speed intercity rail
Under Construction / In Development
9. Urban rail corridors utilizing Diesel Multiple Unit vehicles
10. Green Line (light rail) extension
11. MIT City Car and related initiatives
Proposed
12. Blue Line (subway) extensions
13. Urban Ring (circumferential transit)
Speculative
14. Moving Ways
15. Hyperloop
For each one of these, the following metrics are developed:
 Speed of travel
 Primary (tailpipe) CO2 emissions per passenger
 The ‘e-factor’, a derived metric based upon speed and CO2 emissions
 The ‘monetized e-factor’ – including cost of travel
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Parameters
To more specifically define the metrics used in this report, the following parameters are
established:
Speed
Speed as used here refers to an estimate of the average speed of travel, including stops. For most
forms of transport, this is generally around half of (and should not be confused with) the
vehicle’s maximum speed.
Carbon Emissions
In this report, we look at primary CO2 emissions, that is, the mass of CO2 or CO2 equivalent
actually produced by the vehicle (i.e. electrically-powered vehicles have zero emissions but
pollution is still generated at the power plant.) The decision to focus specifically on primary CO2
emissions is defended twofold:
1. Air quality in a city is heavily impacted by pollution produced by vehicles, with a
substantial effect upon residents’ health and well-being. A zero-pollution vehicle, albeit
one powered by a fossil-fuel plant far away, simply does not have the negative impact on
city life as a vehicle actually releasing pollution on city streets.
2. Although energy generation is a substantial factor in carbon emissions that threaten the
climate stability of the planet, it is a separable problem from transport. For example,
while as of 2011 Massachusetts generated 68 per cent of its electricity from natural gas
and 11 per cent from coal (EIA 2013) the neighbouring state of Vermont generated 74
per cent from nuclear plants and 21 per cent from hydroelectricity in the same year.
Clearly, a zero-emission electric vehicle would have markedly differing impacts on carbon
production in Massachusetts and Vermont – a fact having nothing to do with the vehicle
itself or its technology
Economy
Cost is defined as ultimate cost to the traveller to make the trip. For public transport this is the
fare. For private vehicles it includes per-distance costs (fuel, maintenance, depreciation). Cost, as
used here, does not include any of the following:
• Annual costs for membership-based services such as Hubway, Zipcar, etc.
• Automobile registration, licensing, insurance, or excise.
• Taxes paid by citizens to build and maintain transport systems.

  

3

Summary: Transport Modes
‘The car is no longer king’
– Mayor Thomas M. Menino

This section presents a brief
summary, with links if available, for each of
the transport modes or innovations which
are discussed in this report. As little as ten
years ago, there were only three realistic
ways to get around Boston: your own car,
transit, and walking. The city was ranked
one of the worst in the country for cycling,
and renting a car required a trip to the
airport or another rental office location.
Now, with ‘shared mobility’ schemes like
Hubway and Zipcar added to improved transit, Boston is becoming a showplace for the United
States in terms of efficient, sustainable, and economic urban mobility.
Hubway Cycle-sharing
Introduced to Boston in 2011, cycle-sharing has become highly successful and popular, with the
system recording 1 million rides and 1.2 million miles travelled as of the end of July 2013.
Currently Hubway has 113 cycle docking stations, such as the one pictured above, throughout
Boston and the adjoining communities of Cambridge, Somerville, and Brookline.
www.thehubway.com
Cycle Tracks
A separate path for bicycles from both foot
and motor traffic, cycle tracks, such as this
one in Cambridge (pictured) allow access
the benefits of cycling without the conflicts
and danger inherent to riding in mixed
traffic.

to

Silver Line to Airport
This bus rapid transit system consists of
dual-mode buses that run on electricity
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through a 1.7-km tunnel from South Station to the Seaport/Innovation District. From there the
buses switch to diesel for the trip to the airport. Silver Line is also used for a separate set of dieselpowered surface routes on city streets however these lack most features of rapid transit.
www.mbta.com
Zipcar
Cars, many of which are hybrids or other fuel-efficient types, are parked in dedicated parking
spaces, available for short-term rental by members (‘Zipsters’) and reserved online (including via
a smartphone app). Unlike Hubway, Zipcar is still not a true Mobility-On-Demand service;
one-way rentals are not available and each car has to be returned to its own parking space.
www.zipcar.com
Electric-vehicle charging stations
Charging stations for electric cars are gradually appearing throughout the city and (to a lesser
extent) suburbs, although finding them can be difficult. In 2011 Zipcar and Toyota introduced
a pilot project making several plug-in Prius vehicles available.
Tesla Model S and Supercharging stations
The all-electric Tesla Model S can recharge in 40 minutes at a Supercharger station located along
major highways. At present the closest Supercharger to Boston is in Milford, Connecticut, but
the network is planned to expand to Massachusetts by the end of 2013 and to New Hampshire
in 2014. Tesla plans to introduce a lower-cost model, and an autopilot capable of handling 90
per cent of driving, as early as 2016 or 2017.
www.teslamotors.com
Smartphone-based on-demand car service
Members of Uber can use a smartphone app to summon ‘black car’ (usually a Lincoln or
Mercedes sedan or SUV) livery service as well as traditional taxis. A competing app, Hailo, exists
solely for taxis. While the vehicles commonly used in Boston are not low-emission, use of electric
cars such as the Tesla Model S in Uber’s fleet would make it a more sustainable travel option.
Additionally, it has been reported Google (which owns a share of Uber) is exploring using its
experimental self-driving cars in a ‘robo-taxi’ service.
www.uber.com
Acela high-speed intercity rail
Running on the Northeast Corridor between Boston, New York and Washington, the Acela
Express has a top speed of 150 mph (240 km/h). Travel times to the nearby city of Providence,
Rhode Island (70km) are as little as 35 minutes, bringing that city into the Boston economic
area
www.amtrak.com/acela-express-train
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Urban rail corridors
The only commuter-rail line completely within the city corporate limits, the Fairmount Line or
Indigo Corridor has been upgraded with four new stations and more frequent service. Planned
conversion to Diesel Multiple Unit operation will increase speed, decrease pollution, and make
the corridor operate more like a rapid-transit line. An unused rail line, Track 61, will begin
operating with DMU trains to the Seaport District in about two years.
www.fairmountindigoplanning.org
Green Line Extension
The Green Line (light rail) is being extended by 7.2 km, with 7 new stations. It is scheduled to
operate to Somerville by 2017 and to the suburb of Medford by 2019 or 2020.
greenlineextension.eot.state.ma.us
MIT/Hiriko City Car
A true Mobility-On-Demand, zero-emission automotive solution specifically designed for city
travel developed at the MIT Media Lab, the City Car concept is currently in production by
Basque firm Hiriko. Initially to be launched in Vitoria-Gasteiz, Spain, Boston is being
considered as a future launch city. A related concept, the RoboScooter, envisions a system of
foldable electric scooters – a solution to the ‘last mile’ problem falling in between cars and
bicycles.
cp.media.mit.edu/research/54-citycar
Blue Line Extensions
The only transit line that does not connect to all the others nor to commuter and intercity rail,
and the shortest at less than 10 km, the Blue Line has been recently upgraded with new vehicles
but has plenty of room for expansion. A connection to the Red Line in the urban core and to rail
in the northern suburbs have both been proposed but are stalled indefinitely due to lack of
funding.
www.eot.state.ma.us/redblue
The Urban Ring
While Boston is known as ‘The Hub’ its transit system consists solely of spokes, lacking a
connecting ring like the London Underground’s Circle Line or Moscow Metro’s Ring Line. A
25-mile (40 km) bus rapid transit Urban Ring has been proposed, but is now on indefinite hold
due to financial constraints.
www.massdot.state.ma.us/theurbanring
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Moving Ways
Although most airports have moving walkways, few cities do. The city of Paris experimented
with its Trottoir Roulant Rapide from 2001-2011, faster than conventional walkways it
connected two metro stations at a speed of 9 km/h. While difficult for passengers to get on and
off, future advances in mediated matter offer the possibility of moving ways that flow more like a
river and less like a rubber belt. In parts of the city where transit is impractical and walking
inconvenient, moving ways could be an efficient form of swift short-distance mobility.
Hyperloop
Elon Musk's concept for high-speed, low energy travel, the Hyperloop consists of capsules
travelling in partial-vacuum tubes – ‘a cross between a Concorde and a railgun and an air hockey
table’ and intended to carry passengers from Los Angeles to San Francisco in 35 minutes. Scaled
to an urban/regional level, a Hyperloop system could whisk commuters to and fro in less time
than that.
www.spacex.com/hyperloop
There are no current plans or proposals to implement either moving ways or a Hyperloop in the
Boston area. Both are historically more in the realm of science-fiction writers than transportation
planners – a high-speed tunnel system like the Hyperloop features in the works of Jules Verne
(In the Year 2889) and Arthur C. Clarke (Rescue Party, The City and the Stars.) A system of ultrahigh-speed moving ways also appears in The City and the Stars as the main form of in-city
transport.
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The e-factor
Definition
The e-factor* is a measure of efficiency and environmental sustainability, is introduced here as a
way to convert the two-dimensional mapping of speed versus carbon dioxide emissions into a
single real value. The e-factor is defined as:
𝑣
𝑘
−
𝑣! 𝑘!
where:
v = average or estimated speed of travel
v0 = baseline speed of travel
k = primary CO2 emissions
k0 = baseline primary CO2 emissions.

Determining baseline speed of travel and CO2 emissions
The baseline speed of travel applied here is 21.2 miles per hour (34.12 km/h) based on the U.S.
Environmental Protection Agency (EPA) City Test Schedule, intended to represent average city
driving speed. For the purposes of this analysis this value is rounded to 34 km/h. According to a
2011 EPA report, the average gasoline-powered personal automobile in the United States has a
fuel economy of about 21 miles per gallon and CO2 emissions of about 263 g/km. This is
rounded to 260 g/km, and defined as the baseline (k0) value.
Estimating average speed of travel and CO2 emissions
Speed estimates for public transit and rail are based on transit-operator schedules and statistics
for morning peak hours. The baseline speed is considered to be the average speed for all
automotive forms of travel. Primary (tailpipe) CO2 emissions are expressed in grams per
kilometre per person. This is calculated based on one person, the driver, for personal vehicles,
typical passenger loads for public transit, and one passenger in livery vehicles. Data for personal
vehicles are from fueleconomy.gov.

                                                                                                 
*

  

Not to be confused with the E-factor green chemistry metric developed by Roger Sheldon.
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Extended Definition
The concept can be further extended to include economy as a third variable. Economy is
quantified here as the cost to the user to travel 10 kilometres (about the longest trip within the
urban core). This ‘monetized e-factor’ is defined by:
𝑣
𝑘
𝑚
− −
+1
𝑣! 𝑘! 𝑚!
where:
m = cost of travel
m0 = baseline cost of travel
The 1 is a scaling constant which results in a transport mode which offers the same speed of
travel as the baseline, but with zero carbon emissions, having a value of 1, and if also available at
zero cost, a value of 2.
Determining baseline cost
An analysis by the American Automobile Association (AAA 2013) estimates the operating cost
(fuel, maintenance, and tyres) for an average sedan at 20.42 cents per mile, corresponding to
approximately USD 1.25 for every 10 kilometres driven. The same study estimated annual
insurance costs at USD 1,029 and deprecation at USD 3,571 based upon 15,000 miles driven.
The study also identified a savings of USD 266 in decreased depreciation for driving only
10,000 miles per year, which is probably a more typical distance for urban dwellers.
For the purposes of this study, only operating costs and depreciation are considered in
determining cost of travel, as insurance is a fixed cost (along with registration, licensing, etc.),
usually paid as an annual premium, and not directly affected by deciding to drive on a given day
versus choosing an alternate form of transportation.
Additionally, the cost of insurance is highly dependent on individual circumstances (driving
history and even discriminatory factors such as sex/age/marital status) completely unrelated to
the vehicle.
This yields: (3571-266) / 10000 = 33.05 cents/mile depreciation
+ 20.42 cents/mile operating costs
= 53.47 cents/mile ≈ USD 3.32/10km
The e-factors, basic and monetized, can now be derived for several forms of urban mobility:
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Mode

Speed km/h

CO2 g/km

Cost/10km

e-factor

e-factor
monetized

BASELINE

34

260

3.30

0

0

Bicycle

15

0

0

.44

1.44

Silver Line dual-mode bus

17

48.5

1.00

.31

1

Zipcar (2013 Prius)

34

110.6

7.25

.57

-.63

Plug-in Prius (owned)

34

82.7

2.10

.68

1.06

All-electric Tesla Model S

34

0

2.60

1

1.21

Uber Black livery car

34

290.9

45.00

-.12

-12.76

Fairmount Commuter Rail

35.5

100.9

2.00

.66

1.05

Commuter Rail (DMU)

40

50

2.00

.98

1.38

Acela intercity rail

120

0

5.00

1.54

1.03

Green Line light rail

25

0

2.00

.74

1.13

Blue Line subway

28

0

2.00

.82

1.21

MIT City Car

30

0

9.50

.88

-1

Urban Ring hybrid bus

22.5

71.5

2.00

.39

.78

Moving way

9

0

0

.26

1.26

Walking

5

0

0

.15

1.15

Table 1. Comparison of e-factors for selected transport modes.
Notes:
• The Silver Line is free when boarding at the Airport, $2 in the city. CO2 estimates for bus rapid transit
after Mitchell (2010).
• Zipcar rates for a Prius range from $7.25/$8.25 per hour – about the minimum time to drive somewhere,
do anything meaningful, and return the car.
• A 2013 Prius costs approximately 37¢ in electricity and gasoline to travel 10km, assuming it is fully
charged every 40km. Other expenses are based on AAA values for a ‘small sedan’.
• A Tesla Model S costs 3.11¢/mile based on U.S average 11¢/kWh of electricity ≈ 19¢/10km. Tesla’s
service package costs $600 for 12,500 miles, or 4.8¢/mile. Adding tyres (1¢/mile) equals a total operating
cost of just under 9¢/mile (55¢/10km). Depreciation is currently unknown; adding 33¢/mile in average
depreciation results in a total cost of 42¢/mile or $2.60/10km.
• Uber Black car service estimate based on Northeastern University - Logan Airport (6.3 miles).
• CO2 estimate for Fairmount Commuter Rail based on an average for the system (FTA 2011). DMU
values based on estimates of 1.15x faster run time and 50% reduction in emissions.
• The Acela runs between Boston, New York, and Washington. Values are for a commuter trip between
Boston and Providence (70km) costing $35 in Business Class. In this case, and also for the Hyperloop,
the baseline speed for comparison is the EPA Highway Test Schedule, 48.3 miles per hour (77.7 km/h).
• City Car price structure unknown; Car2Go currently operates an on-demand, one-way rental service for
38¢/minute. Assuming 25 minutes (20 minutes drive time, 5 minutes parking.)
• Urban Ring bus rapid transit speed from its draft environmental impact report (EOT 2008).
• Estimate for moving ways based on the city of Paris’s experience with its Trottoir Roulant Rapide, which
operated between 2002 and 2011 and travelled at 9 km/h.
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Figure 1. Average speed vs primary CO2 for selected transport modes

Intercity Modification
A modification can be made to apply the e-factor to intercity travel. Since in this case different
travel modes (road, rail, air) will cover varying distances, rather than use average speed, we can
use total travel time for a specified city pair. The formulae then become:
𝑡! 𝐾
−
𝑡 𝐾!
for the ‘basic’ e-factor, and
𝑡! 𝐾
𝑀
−
−
+ 1  
𝑡 𝐾! 𝑀!
for the monetized e-factor
where:
t = total travel time
t0 = baseline travel time
K = total primary CO2 emissions
K0 = baseline primary CO2 emissions
M = total trip cost
M0 = baseline trip cost
We apply the EPA Highway Test Schedule speed of 48.3 miles per hour (77.7 km/h) as the
baseline travel speed v0. The times in the tables that follow are adjusted slightly based upon
experience.
Because many travellers will be inclined to disregard depreciation when deciding whether to
drive, take the train, or fly on a single trip, we can also consider cost to include only operating
expenses plus highway tolls. Cost and the monetized e-factor with depreciation figured in are
shown in parentheses in the tables below.
And now we can calculate the e-factors for driving, flying, and travelling by train between
Boston and New York (297km as the crow flies, 385km by the most popular road route).
BOS-NYC
297km
Car
Train
Plane

Travel Time

Carbon (kg)

Cost

E-factor

4:30
3:30
3:152

101
0
65

53 (132)1
109
90

0
1.29
.74

E-factor
monetized
0
.23 (1.46)
.04 (1.06)

The same set of calculations can be made for the trip between Boston and Washington, DC,
(642/711 km) where the difference between travel modes becomes more pronounced:
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BOS-WAS
642km
Car
Train
Plane

Travel Time

Carbon (kg)

Cost

E-factor

9:00
6:40
3:402

185
0
83

128 (273)1
170
130

0
1.35
2

E-factor
monetized
0
1.02 (1.73)
1.99 (2.53)

1

Tolls Boston–NYC $4.15 southbound, 5.90 northbound. Averaged to $5. Tolls Boston–Washington $30
southbound, 48.75 northbound. Averaged to $39.
2
With additional 2 hours for check-in, security, emplaning, and deplaning.
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Cost vs Carbon: Use Cases
Building on our analysis of transport modes in the preceding sections, we compare the cost of
travel and primary CO2 emissions for a selection of legacy and emerging options for three
different trips – a short trip in the city, a commute from the suburbs, and a trip between nearby
cities.
1. Crosstown Trip, Northeastern University to MIT (about 4 km)
• Green Line (light rail) + Red Line (subway)
• Hubway
• Zipcar
• Uber Black (livery car)
• Typical private automobile
2. Suburban Commute, western suburbs to Boston (15 km)
• Green Line (light rail)
• Commuter Rail
• Bicycle
• Zipcar overnight
• Plug-in Prius
• Tesla Model S
• Typical private automobile
3. City-pair Commute, Boston-Providence (70 km)
• Acela Express / other electrified train
• Commuter Rail
• Zipcar overnight
• Plug-in Prius
• Tesla Model S
• Typical private automobile
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Crosstown Trip
To make the trip from Northeastern to MIT there are several options in addition to walking,
which takes about 45 minutes. The CNG-fuelled CT2 bus runs on weekdays but not on nights
or weekends; otherwise to travel by public transit involves taking the Green to the Red Line.
Parts of the journey by bike in mixed traffic are somewhat hazardous, but depending on the time
of day can be the fastest option.
• Public transit (light rail/subway) costs $2.00, with no primary CO2 emissions.
• On a Hubway bike the trip can easily be made in less than 30 minutes, at no cost to
members.
• Although one-way trips cannot be made in a Zipcar, if needed (to pick
someone/something up and return, for instance) the trip could be made in less than an
hour at a cost of $7.25 (with tax, $7.70, or $3.85 each way). A 2013 Prius would
produce about 450g of CO2 each way.
• Uber Black livery cars are readily available, cost about $20, and produce about 1.16kg of
CO2.
• To drive the same distance in a typical private car would cost $1.30 and produce about
1kg of CO2.

Suburban Commute
For this scenario, we assume a commute from one of the western suburbs accessible by either the
Green Line light rail or ‘heavy’ commuter rail. These suburbs are also a relatively-easy drive to
the city via the Massachusetts Turnpike (toll expressway) and have access to the cycling paths
along the Charles River.
• The Green Line costs $2.00 and has no primary CO2 emissions.
• The Commuter Rail (in Zone 2) costs $6.00 and produces approximately 101g of CO2
per passenger-km for a total of approximately 1.5kg.
• While at present the Hubway system does not extend this far from the city, riding one’s
own bicycle on this route is fairly common.
• Utilizing Zipcar’s overnight offer of $38 to drive home after 6pm and return the car by
8am works out to $19 each way plus a $1.25 Turnpike toll. Zipcar
generally reserves its most fuel-efficient cars (i.e. Priuses*) for hourly use; a 2013 Honda
Civic produces 173g/km of CO2 for a total of 2.6kg.
• A plug-in Prius would cost about $3, plus the toll, to make the trip and produce just over
1.2kg of CO2, assuming it is fully charged once each round-trip.
• A Tesla Model S would cost $3.90 to drive, plus the toll, and emit no CO2.
• Finally, driving a ‘typical’ private automobile would cost about $5, plus the toll, and
produce about 3.9kg of CO2.
                                                                                                 
* The plural of Prius should rightly be Priora. Toyota prefers Prii.
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City-pair Commute
The distance between Boston and Providence is 50 road miles (80km) or 70km by the slightly
more direct rail route. To drive takes about one hour in average traffic and as little as 35 minutes
by train. There are no highway tolls on this route.
• The Acela costs $35 each way in Business Class (with a First-Class upgrade available for
an additional $27) and, being electrified, produces no primary CO2 emissions.
• A non-Acela Amtrak train, with travel times varying from as low as 37 minutes to over an
hour, costs $15 and is also electrified.
• Diesel-electric Commuter Rail trains cost $10 and produce approximately 7kg of CO2
per passenger.
• Taking a Zipcar home overnight would cost $19 each way and, for the Civic, produce
approximately 14kg of CO2.
• A plug-in Prius would cost about $16.50 to drive and produce about 9kg of CO2,
assuming it is charged once per round-trip.
• A Tesla Model S would cost about $20 to drive and emit no CO2.
• Driving a ‘typical’ car would cost about $26 for the 50-mile trip and CO2 emissions
would total nearly 21kg.
Visualization
Figure 2 displays the cost breakdown for the three different privately-owned vehicles discussed –
a typical car, the Prius plug-in hybrid, and Tesla Model S. It is worth noting that for each the
ratio of operational and non-operational costs is somewhat different. Although both the Tesla
and Prius have significantly lower energy (gasoline and/or electricity) costs than the typical car,
maintenance is comparable for all three. Depreciation for the Tesla as considered here is nominal
– as it is presently unknown due to the exceptionally long life of electric powertrains in general,
and the fact that it is in its first year of production, the average value of 33 cents per mile has
been substituted.
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Tesla!

Prius Plug-in!

Energy!
Maintenance!
Depreciation!

Typical Car!

0.00!

0.50!

1.00!

1.50!

2.00!

2.50!

3.00!

3.50!

Cost to drive 10km (USD)!

Figure 2. Comparison of relative expenses for privately-owned vehicles.
Sources: AAA, Tesla, fueleconomy.gov

Figure 3 (following page) displays the relative cost and carbon emissions for each transport mode
in the three scenarios discussed. Total per-passenger CO2 emissions are mapped to opacity, with
100 per cent opacity representing the ‘dirtiest’ option within a given scenario.
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Figure 3. Cost vs CO2 for selected trips

Findings and Conclusions
It is not the intent of this report to pick winners and losers per se. However, a few observations
can be made:
Cycling is a clear winner. It has the highest e-factor monetized (1.44) of any in-city
transport mode studied. It is proven technology, economical, and something that almost
everyone learns how to do in childhood. And it is notable that bicycles are the only
vehicle type studied that, along with having no primary CO2 emissions, have no secondary
CO2 emissions (i.e. from the power grid) either. The main problem with cycling is that
lack of proper infrastructure makes it dangerous. However, the city is looking to
transform Boston into ‘the Copenhagen of America’ with 30-50 per cent of commuters
on bikes by 2043. To that end a 340-mile (550km) system of cycle tracks and lanes is
planned, half of it separated from motor traffic.
Transit (subway and light rail) is also zero-emission, at least locally, and likewise based on
proven technologies with over a century of public use and acceptance in the Boston area.
While subways generally are slightly faster than streetcars (trams/light rail) they tend to
also be significantly more expensive. The cancelled Red/Blue Line Connector would have
cost about the same to tunnel 1500 feet (450m) between two stations as the cost of the
entire 7-plus-kilometre Green Line Extension with its seven new stations.
Zero-emission cars including the Tesla Model S and MIT/Hiriko City Car have
potential to transform the urban environment, reducing a city’s toxic atmosphere and
heat-island effect. However, the cost will keep them unaffordable for most people in the
near term. Car-sharing is part of the vision behind the MIT/Hiriko City Car, and
deploying Teslas in car-sharing (Zipcar) or livery (Uber) fleets would have the effect of
both making zero-emission vehicles an available travel option for a much wider segment
of the population as well as making those operations more sustainable.
Futuristic transport systems such as the Hyperloop and high-speed moving ways, among
other concepts, are something to keep in mind, even if their realistic implementation is a
ways off. At the least, it is worthwhile to think about where such technologies would fit
into the fabric of the city and how they would work for residents.
Ultimately, making a city’s mobility ‘smarter’ is in the hands of its residents. As a bumper
sticker that has adorned countless cars (including many gas guzzlers) says, ‘Think globally,
act locally’. In other words, by their choices people can have an effect upon the future
efficiency, sustainability, and economy of their city’s transport system.
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