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Urban Transport - Problems
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v Transport increasingly contributed to the total global GHG 
emissions, increased from 23% in 2010 to 29% in 2017

v While tackling GHG emissions, cities will definitely have 
opportunities to co-address the other problems



Urban Transport - Opportunities
Smart Mobility Triad

§Driving automation 
à safety & accessibility
§Vehicle electrification
à fossil fuel dependency, 

emissions, climate change
§Connected vehicles
à V2X concept
§Shared mobility 
à challenges in mega cities

Mega Trends

v Future mobility is people-centric, software-defined, connected, and electric 
v Public acceptance of technologies will depend on the existence of a well-

developed governance framework and proper regional/city planning to 
accommodate the evolving technologies



Urban Transport - Opportunities

Excerpt from: Alaa Khamis. “Smart Mobility.” Apple Books. 
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More sustainable if electrify



5-Zero Vision & Paradigm Shift
Zero GHG/Air Pollution
Zero Fatal Crash
Zero Severer Congestion
Zero Private-Veh Use 
(city core area)
Zero Inequality
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Policy Framework 
for Low Carbon Urban Mobility

l Shift policy instruments, which seek to improve trip efficiency, generally
through shifts from high energy consuming modes (e.g., the private car) to
more environmentally friendly modes such as active transport (walking and
cycling) and public transport

l Share initiatives enable and promote shifts from automobile ownership and
private vehicle use towards car sharing, ride sharing, bicycle sharing (and
even vehicle parking space sharing in space-constrained urban centres).
The Share dimension of ASSI is a recent phenomenon largely coming from
the ‘bottom up’, through advocacy and actions by individuals, community
groups and enterprises

l Improve, which considers measures that focus on technology and infra-
structure use, especially with regard to vehicles, propulsion systems and
energy and fuel efficiency, including the potential of alternative energy
sources for transport.

Fig. 9.3 illustrates the ASSI framework, including examples of the
strategies for each dimension and the general policy outcomes expected from
each dimension. Avoid policies should improve system efficiency through
reductions in the total amount of travel effort (e.g., measured in person-km of
travel, PKT), Shift policies should lead to improvements in trip efficiency
through reductions in the use of road space and scarce resources such as
transport fuels, Share policies should encourage both system and trip
efficiencies and Improve policies may result in better efficiency in travel mode
performance as well as trip and system efficiencies.

ASSI policy framework for Low Carbon Mobility (LCM)

Avoid ImproveShareShi!

Reduce or avoid the need 
for travel

e.g. conges!on pricing, 
teleworking, mixed land use

Strategies

Outcomes

Improve energy efficiency 
and emissions of 
transport systems
e.g. electric vehicles, 

intelligent transport systems

Share mobility resources
e.g. car sharing, ride sharing, 

micromobility

Shi# to environmentally 
friendly modes

e.g. road space alloca!on, 
transit vehicle priority

System efficiency System, trip and mode 
efficiency

System and trip efficiencyTrip efficiency

FIGURE 9.3 The ASSI (Avoid, Shift, Share, Improve) policy framework for low carbon mobility.
Adapted from Dia, H., 2017. Policy principles for low carbon mobility. In: Dia, H., (Ed.), Low
Carbon Mobility for Future Cities: Principles and Applications. IET Books, London, pp. 41e63.

Active transport and urban design Chapter | 9 283



“Avoid” Strategies
ØTo reduce the need for physical travel 

activity and trip length
• Development of new urban railways 

network as a backbone infrastructure

• Integration of land use and mass transit 
development (TOD) to encourage public 
transport use and capture land values

EV/AV
Shuttle

TOD with 
EV/AV/Drone



“Avoid” Strategies
ØTo further reduce private vehicle use 

• Parking policy
• Congestion charge scheme in CBD
• Low-emission zones (HCMC CBD)



“Shift” Strategies
ØTo improve trip efficiency by shifts to more 

environmentally friendly modes
• Improvement of city bus services to integrate with 

urban railways

• Development of waterbus system to diversify 
public transport and leverage tourism

• Improving intermodal public transport to 
(integrated fare, information, interchange)

Jongro,	
Seoul

BUSES (12m)

BIKES+PED (12m)

CARS (6m) CARS (6m)

PED+BIKES (12m)

Sidewalk Expansion, Bicycle Network, 
Public Transport Priority / e-Mobility



“Shift” Strategies
ØTo improve trip efficiency by shifts to 

more environmentally friendly modes
• Development of (public) bicycle system

to reduce private vehicle use

• Improving walking environment 
(pedestrianizing) to enhance 
accessibility to public transport 

Nguyen Hue Walking Street Bui Vien Walking Street



“Share” Strategies
Ø To share mobility resources

• Car-sharing service
• Ride-hailing service
• First- and last-mile service

• Home delivery service
• Smart Post/iLogistic Box (pickup points)



“Improve” Strategies
Ø To improve the efficiency and emissions 

by Infrastructure and Technology
• Prioritizing urban road network 

investments (elevated urban 
expressways, ring roads, bottlenecks)

• Coordinated signal system in the central 
area

• Designing motorcycle exclusive lanes to 
enhance safety and efficiency

• Smart traffic control centers for 
coordinated and efficient operation of 
existing infrastructure & services

 
Figure 31. Exclusive motorcycle lanes on Pham Van Dong (left) and Vo Van Kiet (right) 

 
 

Figure 24. Centre for Smart Traffic Monitoring and Control in HCMC 
 



“Improve” Strategies
Ø To improve the efficiency and emissions 

by Infrastructure and Technology
• Developing E-bus fleet in urban areas

• Accelerating production, sale and use of 
electric vehicles (new factory, battery 
lease, charging station network, etc.)UPDATE ON ELECTRIC VEHICLE COSTS IN THE UNITED STATES THROUGH 2030

 6!INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION  WORKING PAPER 2019-06

Chevrolet Bolt with a 60 kWh battery 
pack and electric power output of 145 
kW. The highest-cost electric vehicle 
component is the battery pack, which 
declines from $11,500 to $8,000, 
based on UBS’ estimate that the pack 
cost reaches $133/kWh by 2025. This 
analysis relies on the UBS teardown 
data, making several updates to incor-
porate the latest battery cost data 
and to adapt the UBS values for the 
crossover and SUV vehicle classes. 
The key change to the UBS numbers 
is updating the battery pack cost to 
reflect the latest previously mentioned 
research, leading to an average pack 
cost in this analysis of $104/kWh in 
2025. Explanations of how the UBS 
data are updated and adapted for this 
analysis are included in the rightmost 
column. For example, powertrain com-
ponents are scaled to vehicle power, 
vehicle-level manufacturing costs are 
scaled to the vehicle footprint, and 
indirect costs are treated as a percent-
age of direct costs.

As indicated in Table 3, a major cost 
reduction comes from the reduced 
indirect costs. UBS’ indirect cost 

reductions for electr ic vehicles 
amount to a reduction from 66% of 
direct non-battery vehicle costs in 
2017 down to 21% in 2025. These 
electric vehicle indirect costs—which 
include research and development, 
depreciation, and amortized costs 
from electric vehicle investments—
see substantial declines of about 70% 
from 2017 to 2025 because those 
costs are spread across greatly 
increased electric vehicle production.

Several additional assumptions are 
included to incorporate other factors in 
the vehicle cost analysis. Increased fuel 
economy improvements for conven-
tional gasoline vehicles and associated 
incremental price increases—$700 
for cars, $800 for crossovers, and 
$1,000 for SUVs—are applied to meet 
expected vehicle efficiency regula-
tions through 2025.8 To incorporate 
these incremental cost increases for 

8 Nic Lutsey, Dan Meszler, Aaron Isenstadt, John 
German, and Josh Miller, Efficiency technology 
and cost assessment for U.S. 2025–2030 light-
duty vehicles (ICCT: Washington DC, 2017), 
http://www.theicct.org/US-2030-technology-
cost-assessment 

each year from 2018 through 2030, 
the upfront vehicle price increases by 
approximately 0.35% annually.

The applicable vehicle costs, including 
conventional and electric vehicle tech-
nology components, are illustrated in 
Figure 3. As indicated, electric vehicle 
costs in 2018 are substantially higher 
than conventional vehicle costs for 
the three vehicle classes, by $8,000 
for a short-range car to $21,000 for 
a long-range SUV. By 2025, BEV 
costs approach the cost of a conven-
tional vehicle that year, ranging from 
somewhat lower for a BEV150 car, 
crossover, and SUV up to about $3,700 
higher for a BEV250 SUV. Although 
there are reductions in PHEV50 costs 
by 2025, their overall cost is $4,900–
$7,500 higher than their conventional 
gasoline counterparts in 2025. 

As shown in Figure 3, declining battery 
costs account for much of the decline 
in electric vehicle costs. For example, 
the 200-mile electric crossover battery 
pack drops by more than 42% from 
more than $12,000 in 2018 to less 
than $7,000 in 2025, because of the 
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Indirect cost
Vehicle assembly
Engine
Engine auxiliaries
Transmission
Exhaust
Engine control unit
Charging cord
On-board charger
High voltage cables
Control module
Controller
DC converter
Electric drive module
Inverter / converter
Power distribution module
Thermal management
Battery pack

  

Figure 3. Vehicle technology costs for conventional and electric vehicles in 2018 and 2025 for cars, crossovers, and SUVs.

EV Cost is significantly decreasing!

Source: ICCT (2019)



Recommendations for Cities
• Increasing interest in E-Mobility roadmap in Asian cities …

but insufficient to achieving the target of GHG emission reduction and 
the other targets

• e.g., Vietnam

• From 2025: all new buses will be electric and use green energy 
• PT’s modal share: Hanoi 45% - 50%, HCMC 25, Da Nang 25% -

35%; Can Tho 20%; Hai Phong 10% - 15%; Class-I cities >5%

• By 2040: > 50% buses and 100% taxi will be electric and 
use green energy

• By 2050: 100% buses and taxis are electric; PT’s modal 
share: major cities > 40% and Class-I cities 10%

Period 2031-2050Period 2022-2030

Vietnam’s Action Program for Transition to Green Energy and Mitigation of Carbon Dioxide and 
Methane Emissions from Transportation
(Decision 876/QD-TTg, dated 22 July 2022)

Strategic Objectives:
• Develop green transportation systems to contribute to the net-zero GHG emission goals by 2050
Specific Objectives:
• By 2030, improve energy efficiency, transition to green and EVs in transportation as committed in the NDC.
• By 2050, rationally develop transport systems, complete the transition to green/EVs and associated infrastructure



Recommendations for Cities
• Conduct a contextual analysis

• Formulate a comprehensive framework for low carbon urban mobility
• Focus primarily on measures that can be implemented at the local level

Ø Integrated Urban Planning
Ø Sustainable Urban Mobility Planning
Ø Urban Access Regulation
Ø Public Transport (Infrastructure, Operation, and Vehicles)
Ø Car/Motorcycle-Sharing
Ø Parking Management
Ø Supporting Walking and Cycling
Ø (Vehicle) Registration Management
Ø Prioritizing Electrification Options for Land Transport


