plash

..I
i
Foto Geran De Klerk, Uns

ELECTRIC WATERBORNE PUBLIC TRANSPORT

= A FEASIBILITY STUDY ON AGENT-BASED SIMULATION AND CBA
READINESS

Henrik Sjéstrand & Chengxi Liu, VTI Stockholm Sweden




INTRODUCTION

« Stockholm long history of waterborne
passenger transport. Today waterways are
(probably) underutilized.

» Potential to reduce negative externalities such
as emissions and congestion.

* In reality: emissions per passenger-kilometer
ten times that of local bus services. Big, old

ships.
» High emission fuels.
 High fuel consumption.
« Low occupancy rates.

» Also: Four times as expensive.
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INTRODUCTION

* Is smaller hydrofoiling boats the solution?

» Candela Technology AB. P-12. Candela boats

» A pilot test, run in parallell with conventional boats
« Electric, fast, energy efficient, no wake -> higher speeds possible

* Downsides: Expensive, cannot operate in icy condictions, small.
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https://www.youtube.com/watch?v=5fqnbskTAjI
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INTRODUCTION

* Electric vessels has gained traction worldwide
* Hyke in Norway

« 50 pax, 15 knots, catamaran
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FIRST AIM

» Further develop a traffic simulation model, Waterborne
Urban Mobility (WUM). MATSim. For this boat system.

« WUM:
» Developed by VTI (Gunnar Flotterod).
» Agent based, dynamic model with synthetic population.

» Simulates mode choice (car, public transport, bike,
walk), departure time choice, route choice.

» Advantages: Captures multi-modal trips, effects across
demographics (Age, income etc.).




SECOND THIRD AIM

« Simulate effects of Candela boat system on travelling
demand and secondary effects in the transport system.
Compared to existing services on line 89.

« WUM and CBA: How WUM can contribute to more
detailed and robust CBA’'s. Advantages and caveats.

* Previous research on MATSim and CBA

* Grunicke, C., Schliter, J. C. & Jokinen, J.-P. 2020. Implementation of a cost-benefit
analysis of Demand-Responsive Transport with a Multi-Agent Transport Simulation.
arXiv preprint arXiv:2011.12869.
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PASSENGER BOARDING

» Ekero — City: Eightfold increase. City — Ekero: Fourfold increase.
» Clear and strong morning peak from the Ekero to city of Stockholm.
» Many ferries are needed for departure at 5:30 (5 vessels)

» Afternoon peak more spread out (back from work in city to Ekero)
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COMPARED TO TODAY

« 77 departures with Candela P-12 compared to 9 departures with traditional
vessels.

« Share of Vehicle-kilometers with agents onboard increase from 37% to 43.8%.

Operational cost for Candela P-12 is higher

Person-hours for ferry increased due to more passengers.

Person hours for bus decreases

Person hours for car increases (unclear why)

Sum of travel time is higher in scenario case than in baseline!
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REASONS FOR NEGATIVE TIME SAVING

* MATSim optimizes scoring which includes more than travel time (costs/number
of transfer, etc.), thus although score is improved, not necessarily travel time.

« Small changes in network.

« Simulations inherit large randomness where the effect of small changes cannot
be separated from variations from randomness.

LESSONS LEARNED

* Dynamic model is a viable option to evaluate ferry lines and design timetable
from operator’s perspective.

* It is challenging to do a CBA for a small change in supply.

VI



WUM AND CBA

« Provide more realistic and detailed input

« Distributional effects across across different
groups of travelers

» Improves access to labor market for low-
income groups in suburbs?

» Distribution of travel time savings between
men and women

« Secondary effects in the broader transport
system: traffic volumes on rail and road.

 Allin all;: Travel demand and external effects
calculated more accurately
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WUM AND CBA

 But not all sunshine and rainbows!

* No long-term forecasts of travel demand
based on GDP growth, fuel prices etc. Not
suitable for projecting future scenarios.

* Does not capture induced demand. Fixed
population.

« Some travel modes are simplified. Walking
and cycling linear movements.

« Stochastic nature of agent-based simulations.
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LIMITATIONS REGARDING CBA

* Increased travel and waiting time despite
faster ferries.

 Reasons: In addition to stochastic variations
and small changes in supply also scoring
function in WUM:

» Differ from the monetary valuations/wheights
used in cba:s within the transport sector in
Sweden.
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FURTHER RESEARCH

 Application pending approval. How to
design fossile free waterborne public
transport to achieve high welfare gains?
Focus on public procurement.

» Simulate a network of lines in Stockholm and
Gothenburg

 CBA:s
« |dentify drivers of high utility

* Implications for public procurements, how to
design

» Improve resilience in public transport
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FURTHER RESEARCH

« Combine use of existing static models with
WUM

* Account for the stochastic nature of WUM

« Align scoring function with Swedish CBA
framework and valuations.
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