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Agenda

• Part 1: Some thoughts on the ”smart city”

– Is there a side-track of transport research?

– The Transport Demand and Transport Research Pyramide

– Is there a mismatch between smart-city concepts and our peferences?
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• Part 2: The role of first- and last mile transport in public transport networks

– Intro to Rich 2024 and Rich et al. 2023

– Methodology

– Experimental setup

– Assumptions and limitations

– Results

• Part 3:

• Discussion, conclusion and some recommendations



Technical University of Denmark

Part1: The “smart city”
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Literature

• A disproportional obsession with smart-

city concepts

– “Mobility as a Service”

– ”First and last mile”

– ”Shared autonomous vehicles”

– ”Multimodality”

– “Seamless transport”

% growth since 2013 relative to base 

growth in google scholar
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"Mobility as a Service" "Shared autonomous vehicles"

"First and last mile" "Public transit"

"Public transport"

Topic 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

"Mobility as a Service" 67% 209% 675% 1886% 4214% 6135% 8330% 7182% 6999% 5003% 6169%

"Shared autonomous vehicles" 245% 880% 2130% 4625% 11697% 16005% 19860% 15931% 18010% 12403% 18782%

"First and last mile" 59% 145% 232% 407% 861% 1216% 1582% 1436% 1576% 1095% 1700%

"Public transit" 1% 10% 12% 37% 86% 99% 135% 86% 87% 43% 91%

"Public transport" 0% 8% 14% 39% 81% 87% 141% 81% 67% -10% 30%
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Illustrations of the ”smart city”
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Reality is often different
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Included in title of papers in google scholar…

Year
E-scooters/Electric 
scooters

Bike and Bicycle 
sharing Bike and bicycles Micromobility Active modes Public transit Public transport

2015 0.25% 5.60% 48.53% 0.00% 1.73% 7.98% 35.92%

2016 0.30% 5.99% 49.92% 0.03% 1.35% 8.72% 33.68%

2017 0.33% 9.02% 49.24% 0.03% 1.80% 7.45% 32.13%

2018 1.92% 11.19% 45.51% 0.25% 1.27% 7.65% 32.21%

2019 3.91% 11.76% 44.11% 1.54% 1.57% 6.90% 30.21%

2020 3.29% 10.64% 40.73% 2.06% 1.36% 8.78% 33.13%

2021 3.66% 9.45% 40.25% 3.34% 1.03% 7.70% 34.57%

2022 3.97% 9.90% 40.80% 3.30% 1.56% 7.71% 32.76%

2023 4.05% 8.77% 41.22% 4.46% 1.65% 7.63% 32.23%

2024 4.15% 9.09% 38.65% 6.36% 2.15% 8.74% 30.86%
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• Hyped modes with zero impact

– E-scooters = 0.0%

– Telebus = 0.2%

– Sharing so small not worth mentioning….

• Walk and bike with high impact

– Low KM/Day (6.6%)

– High Travel time share (35%)

• Still for JCMR

– E-scooter papers account for 10% of 

submissions!

– Shared bicycle papers is around 13%

2023 data in DK
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• Like with a food pyramid!

– We need most from the 

bottom

– Focus should be on the main 

back-bone transit network 

– We should focus less on the 

fruit in the top of the tree!
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• In research the pyramid is turned!

– Focus is on things that are 

academically interesting

– But matters little in practise

– We are picking the fruits in the top 

of the tree

• While this is clearly an exaggeration, 

it is nonetheless relevant to consider 

the balance of topics

• Large responsibility for this 

happening is research programs, 

e.g. Horizon 2020
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Acknowledged by few…but Curri

• Challenge the idea that ”’road-based 

AV technology will take over public 

transport…”

• The phrase ”shared mobility” used 

as a buzz-word

• Disproportinal (little) focus on mass 

transit in the research literature

• Often research is focused on transport 

that benefit the few and not the waste 

majority
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The smart city and our actual preferences

• Largely speaking, the direction of 

the two are opposite

• Shifting and waiting is disliked

⇒ We don’t like multimodality

⇒ We don’t like complex trips
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Mohring et al. 1987; Ceder and Marguier (1985) ; Nielsen et al. 
(2021); Hoogendoorn-Lanser and Bovy (2007)
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The smart city and our actual preferences

• Largely speaking, the direction of the 

two are opposite

• Shifting and waiting is disliked

⇒ We don’t like multimodality

⇒ We don’t like complex trips

• We don’t like shared services

⇒ Car/bike sharing limited potential

⇒ Carpooling is (very) limited
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We can just look at the empirical 

data on the load factor for cars
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Sharing of cars is going down!

• Increasing number of personal cars

• Fewer number of people in the cars

• Suggest little evidence for increased willingness to share…
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The smart city and our actual preferences

• Largely speaking, the direction of 

the two are opposite

• Shifting and waiting is disliked

⇒ We don’t like multimodality

⇒ We don’t like complex trips

• We don’t like shared services

⇒ Car/bike sharing limited potential

⇒ Carpooling is (very) limited

• We don’t like to plan

⇒ On-demand is tiny

⇒ Flexibility is preferred
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This is more like a hypoteses, but with backing from other areas; Wouter et 

al. (2018) ; Bettman et al. (1998); Learner et al. (2015)
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Some final thoughts

• Perhaps the idea of seamlessly transitioning between different modes of transport is 

unrealistic?

• Given that only a few daily trips are complex, perhaps we should focus more on the main 

journey and facilitate active modes for access and egress?

– This approach will maintain flexibility, reduce dependency and waiting time, and 

promote health benefits

• If people don’t like to share, forcing them to share should incur a significant consumer 

surplus loss

– Maybe it is better to focus on policies that are aligned with preferences
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Part2: First- and last mile 
solutions
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Rest of talk is based on two recent papers…
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Background

• There is an increasing awareness of the public health effects of active modes 

– HEAT model (https://www.who.int/tools/heat-for-walking-and-cycling) 

• Breda et al. (2018) https://doi.org/10.1016/j.healthpol.2018.01.015

• Foley, L., Dumuid, D., Atkin, A., et al.: Patterns of health behaviour associated with 

active travel: a compositional data analysis. Int. J. Behav. Nutr. Phys. 15, 1–2 (2018)

– Also part of national recommendations in DK, SE, NO and other places

• The health-effects ~ 1 Euro / KM 

– With a walking distance of 6 KM/H, this correspond to a VoT ~ 6 Euro/H

– With a bicycling distance of 15 KM/H, this correspond to a VoT ~ 15 Euro/H

• These values, even if slightly inflated, is not neglectable!

• If first-and-last mile services captures active trips, we need to assess their welfare 

performance by also accounting the loss in health
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https://www.who.int/tools/heat-for-walking-and-cycling
https://doi.org/10.1016/j.healthpol.2018.01.015
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The fallacy paper: Aim and Methodology

• Hypothesis

– There must be a distance threshold 

under which FML services are 

irrelevant

• Objective is to look at the societal 

welfare performance of a FML 

service

– By accounting for health-benefit 

losses

– Use favourable conditions for the 

FML

– Study ”failure” and ” succes” 

regions for FML

• Hopefully draw useful conclusions
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Utility-functions

• A generalised cost-perspective 

• Nested-logit (main mode and feeder-mode)

– Even induced demand on main-mode is considered
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Welfare function

• Welfare function expressed for every 

trip

– Based on a rule-of-the-half 

approximation (Kidokoro, 2004)

– Reduces to very simplistic first-

order condition as the only scenario 

is FML

• By simulating a varity of key input 

parameters we study the failure 

regions

– µ: Health benefit by walking 1 km

– θ: Operational km cost for FML

– VoTn: Value-of-time DKK/min

– WTFn: Waiting time for FML service

– Distance
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• All very uncontroversial inputs

– Mostly in favour of FML

• Only walk (no bike)

• Cost-structure assume 

autonomous operation

• Neglecting transfer penalty 

between FML and Main transit

• Cognetive cost of booking 

neglected
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Results!
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The distance failure

• Generally FML services operated 

under a certain KM threshold will 

fail

– The is because walking becomes 

more more compettetive the lower 

distance

– Waiting time means more on 

shorter distances

• Everyting under 0.7 KM fails under 

almost every parametrisation

• Hence, if we make sure that the 

granularity of our public transport 

network is consistent with this, we 

should not worry about the rest!
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Input sensitivity

• It depends on; 

• µ: Health benefit 

• θ: Operational km cost

• VoTn: Value-of-time

• Distance
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Input sensitivity

• It depends on; 

• µ: Health benefit 

• θ: Operational km cost

• VoTn: Value-of-time

• Distance
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Long distance

Low operating cost

Zero health benefits
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Input sensitivity

• It depends on; 

• µ: Health benefit 

• θ: Operational km cost

• VoTn: Value-of-time

• Distance
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Long distance

Low operating cost

Zero health benefits

Short distance

Normal operating costs

Normal health benefits
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ABM model for Hersted Industrial Park 

• Here we actually developed a 

dedicated ABM model

• With optimised routing pattern

• Comparison with flexible and on-

demand

• But, again, if accounting for 

health-effects, FML turned 

negative!
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Part3: Summary
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We need to think about active modes as enablers

Title 32Date



Technical University of Denmark

Discussion and conclusion

• If we do the ”math” it is clear that FML services have a large failure region

– While they target ”first- and last mile trips” they are not beneficial under 0.7 

km and most likely up to 1 km

– So there is a inherited fallacy in these services

• This is an important design criteria when designing the granulatity of our public 

transport net
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Recommendations

• Public transport operators should focus on:

– Developing an efficient back-bone network grid structure with a minimum of 1 km 

between stops (correspond to 0.5 km in access and egress on average)

– Make it easy and safe to get to and from stations and stops by walk and bike

– Direct fast lines

• Consider bicycle parking and bicycles in bus

• Make stations nice and pleasant to wait at (fewer but better stations and stops)

• Higher frequency? Rather than many stations/stops

• Improve bus-operations where micro-mobility options are few

• Reduce bus-operations where micro-mobility options are plenty
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