
1

INFRASTRUCTURE INVESTMENT 
PLANNING THROUGH SCENARIO-
BASED SYSTEM-OF-SYSTEMS 
MODELING

27 September 2022

Faculty of civil engineering

Department of construction management and Engineering

Department of Transport Engineering and Management

IR. SAHAND ASGARPOUR, 

DR. ANDREAS HARTMANN,

DR. KONSTANTINOS GKIOTSALITIS 



RITRI (Responsive Infrastructures Through Responsive Institutions)
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What are investment opportunities to make infrastructure systems responsive now and 

in the future, and what institutional rules need to be adapted so that these investment 

opportunities can be seized?



We aim to support

1. Identifying required interventions 

across sectors by considering

functional interdependencies under 

possible futures,

2. Tracing the effect of planned 

investments at the system-of-

systems level under plausible

scenarios
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Scenario-based system-of-systems model
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Updating drivers of 

demand
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Scenario-model adaptation
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RITRI core 

scenarios

➢ Adapting the RITRI core scenarios, as 

consistent as possible with their 

narratives.

Neef et al., 2020

Model input: 

future scenarios



Scenarios’ description
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Asgarpour et al., 2022a



Case study region
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2019-2050



Model indicators
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Asgarpour et al., 2022b



DEMAND AND PERFORMANCE 
ESTIMATION
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Asgarpour et al., 2022b
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Passenger yearly demand, the whole evening-peak

Road Railway
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Freight yearly demand

Road Railway

Waterway
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Environmental performance

Railway Road Waterway



Railway segments’ I/C (2050)
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Road segments’ delay factor (2050)
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Waterway segments’ I/C (2050)



Platform preview

Networks’ I/C

Infraconomy scenario



Road network’s emission and flows

Infraconomy scenario

Platform preview



18

Result validation
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