
Motivation 
The Northeast Corridor (NEC) 
is the most densely settled 
and richest region in the US – 
congested transportation 
system 

New and innovative methods in 
the engineering systems field to 
seek new insights about how 
one might go about improving 
mobility 

Challenges in 
upgrading to high-
speed rail a multi-state, 
multi-use and multi-
operator corridor 

Planning and implementation 
under uncertainty related to 
inputs, requirements, and 
outcomes of the system 

Methodology 

1. CLIOS Process 

Conceptual Framework -- 
Physical Domain embedded 
on an Institutional Sphere 

2. Scenario Planning 

Scenarios are “stories about the way the 
world might turn out”, but not predictions of 
the future nor extrapolations of the past 

3. Flexibility – ‘real options’ 

Flexibility allows decision-makers to 
respond dynamically to different 
realizations of the future.  

Scenarios 

“No-Growth—Support” 

Slow economic growth  

and strong political support 

“Growth—No-Support” 

Rapid economic growth 

 and little political support 

“Growth—Modest Support” 

Medium economic growth  

and modest political support 

Three Scenarios 

Driving forces 

• economic growth 

• political support 

 

• congestion 

• technological change  

• public perception 

• environmental changes 

• energy 

• funding sources 

• multimodal cooperation 

 

• Incremental: Modest but tangible improvements to intercity passenger rail. Stronger support to HSR 

• International: Difficulty of raising funds might increase opposition to HSR 

No-Growth— 

Support 

• Incremental: Degradation of intercity passenger rail 

• International: Unfeasible. Commitment to car-based transport system 

Growth— 

No-Support 

• Incremental: Modest but tangible improvements to intercity passenger rail. Constrained corridor 

• International: Successful. Increased transportation demand and benefits 

Growth— 

Modest Support 

Without Flexibility 

With Flexibility (Technological/Institutional) 

Initial Decision Time 0 (2012) Time 1 (2014) Time 2 (2016) Time 3 (2020) Time 4 (2028) 

No-Growth—
Support 

International 
alternative 

Design in TF/IF 
Exercise TF (1st 

phase HSR) 
Design in TF 
(contracts) 

Exercise TF (go back 
to incremental) 

Design in TF 

Growth—Modest 
Support 

Incremental 
alternative  

Design in TF/IF 

Exercise TF (focus 
on upgrades) – 

Design TF (identify 
bottlenecks) 

Exercise TF 
(continue upgrades) 

– Design TF (prepare 
transition to 

International HSR) 

Exercise TF 
(International HSR 
NYC-Philadelphia) 

Design in TF 
(construction of HSR 

Philadelphia-
Washington DC) 
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Technological Flexibility (TF): e.g. the option to change from  implementing international-quality HSR to incremental HSR and vice-versa. 

Institutional Flexibility (IF)     : e.g. the option for the institutional structure of  the NEC (Amtrak, separate subsidiaries of Amtrak, private sectors, etc.) 
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Implications and Recommendations 

Understanding the types of 
strategic alternatives and the 
flexibility needed will allow HSR in 
the NEC to move forward 
effectively 

Under a constrained-funding scenario  
with strong political support, an 
incremental approach is better than an 
all-at-once approach for both 
institutional and technological reasons 

While designing-in and executing 
flexibility has a cost, it may facilitate 
the implementation of the bundles by 
enabling adaptation under different 
scenarios, thereby improving 
performance 
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Bundles of Strategic Alternatives 

Competitive structure of 
intercity train operations 

Vertical 
integration/separation 

Infrastructure 
organization structure 

Technology 

Initial State 

International-
quality HSR 

Amtrak 

Vertical 
integration 

One operator 
(Amtrak) 

1 

Alternative 
public owner 

Vertical 
separation 

Multiple 
operators 

2 

Incremental 
HSR 

Amtrak 

Vertical 
integration 

One operator 
(Amtrak) 

3 

Alternative 
public owner 

Vertical 
separation 

Multiple 
operators 

4 
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