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Abstract. Sustainable mobility is a major urban challenge. Integrating Public Transport (PuT)
into the cities and catalyzing Transit-Oriented Developments (TOD) is an alternative to urban
sprawl. This paper presents a workshop kit/board game for TOD. 3P revolves around designing
PuT as Pins and Pendulums (stops and lines) and integrating various tyles of city blocks in
neighborhoods as TOD Pearls. There is a long tradition of transport and city simulation games,
and the paper aims to highlight the interactions of cities and PuT, provide playable and realistic
game simulation for TOD and help in designing more sustainable cities.
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1 Introduction

The urban mobility challenge is to break the oil dependence and reduce the adverse environmental
impacts of automobile travel. One alternative is a modal shift towards walking, cycling and transit.
Transit is an American catchall for Public Transport (PuT) (Cervero, 1998) and Transit-Oriented
Development (TOD) is an Urban Design (UD) policy that aims to integrate transit infrastructure in
neighborhoods and inspire increased walking and higher use of PuT. Peter Calthorpe (1993) coined
the term TOD addressing urban sprawl and the future sustainable development in American cities.
TOD refers to buildings near transit or larger developments of up to a mile radius (1600m) around
rail stations that are high-density and mixed-use, with walk-accessible shopping and commercial
core, pedestrian amenities and physical form that encourage walking and support PuT (Chatman,
2013). Peter Calthorpe draws a transit-friendly residential community along a commercial strip with
walking distances (or walksheds) defining service areas for PuT and urban growth boundaries for
TOD. Each TOD with its radial walkshed looks like a pearl on a string. This paper presents and
describes a workshop kit/board game for TOD and its PuT and UD elements (3P= Pins, Pendulums
and Pearls) and discusses applications in planning practices. There is a long tradition of transport
and city simulation games starting with Wallis's Locomotive Game of Railroad Adventures,
published by Edward Wallis around 1842 and recent video games such as SimCity and Railroad
Tycoon from the late 1980s and early 1990s that sprung the genre of city builders and transport
simulation games. The aim of this paper is to highlight the interactions of cities and PuT, provide
playable and realistic game simulation for TOD and help in designing more sustainable cities. It
indirectly seeks to bring TOD into gaming and promote the UD policy in gamer communities.
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2  Conceptualizing the 3P (Pins, Pendulums and Pearls)

The design of the 3P workshop kit/board game is inspired by Peter Calthorpe (1980), as well as
earlier urban visions of railway cities such as Cities of Tomorrow by Ebeneser Howard (1898), and
transit handbooks for planning PuT, particularly the HiTrans2 manual (Nielsen, et al., 2005) that
advocates for designing PuT lines as radial pendulums in the city. The workshop/game kit contains
two background boards at scales of 1:50000 (to fit A3 printers, 1:25000 would be preferred for

geographical maps) depicting a city (idealized Swedish city) and at scale 1:2500 representing a
TOD?2 Pearls (Fig. 1).
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Fig. 1. The boards in the 3P showing transit lines (pendulums) and stops (pins), and zoning in TOD (pearls)
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Fig. 2. Board 1 shows transit lines (pendulums) and stops (pins) and zoning of the TOD pearls. The participants
pin the stops, and then draw the tread along the pins/stops calculating number of passengers and line revenue

The participants in the workshop/game have threads (as PuT lines=Pendulums) and pins (as PuT
stops) as props on Board 1 (the city map, depicting typical Swedish city). The threads represent a
typology of lines (trunk, branches of the trunk, and feeder/special lines). The pins also show a
typology of stops (central, portals, termini, major nodes/transfer points, major destinations, etc.) The
participants differentiate the pins by colors and pin the stops and draw the treads along the pins/stops
trying to optimize the maximum number of passengers and line revenue. The length of the tread
represents time (maximum 50min, with 10min layover time for the drivers) and it is 20km for speeds
of 20km/h (typical for Swedish city trunk lines used in 3P) up to 60-100km for superbuses and high-
speed rail. To model waiting time the participants can do two or more circles with the thread around
a pin/stop). The PuT lines should act as pendulums connecting suburbs radially intersecting at
central stations (Nielsen, et al., 2005) as major nodes (Fig. 2). The trip generation model is fixed by
zoning and number of residents and jobs. There are two bonuses considering the number of
passengers and line revenue. Major stops/stations receive a 10% bonus and doubling frequency of
the PuT service (creating a corridor with two trunk lines) adds 50% passengers.

Board 2 (TOD2 pearl) zooms on the pin/stop and shows city blocks 100x100m and zoning (Fig.
3). The game props include zooming chips (squares and triangles). The trip generation model is
fixed by zoning and number of residents and jobs and the participants. Major stops/stations receive
a 10% bonus and doubling frequency of the PuT service (the station being in a a corridor with two
trunk lines) adds 50% passengers. There is a 10% bonus for each feeder line serving the station.

Sponsared by Co-organized by

3 [OWA STATE 7 > TU /e 29

AUl UNIVERSITY




7173 SEOSAES 1Iames an
oMM for 2 Retter World

SITYITYPOLOGY AND TRIP GENERATION RAT!

20 residents/
/ 10 passengers
T
uk

il

Fig. 3. Board 2 highlights the TOD Pear and illustrates the zoning and trip generation at greater detail

3 Results and Discussion

This paper shortly previews and describes a developing TOD workshop kit/board game. 3P uses
two boards with props on two geographic scales seeking integration between the regional flows
(pins and pendulums) and local development (zoning mosaic of the TOD pearl. TOD entangled with
studies on land use and travel at a neighborhood scale emphasizing a set of D-variables defining
land use (Cervero & Kockelman, 1997; Ewing & Cervero, 2010; Boarnet, 2011). Various TOD
methods were developed, notably the “place-node model” to assess the integration of station areas
as nodes in neighborhood as places (Bertolini, 1996; Papa & Bertolini, 2015). The 3P uses these
conceptualizations as well as diagrammatic knowledge for TOD and railway suburbs (Howard,
1898; Calthorpe, 1993; Stojanovski, 2020) to structure the two scales. The 3P prototype was tested
on the TOD2 conference in September 2025 with very limited time. Further experimentation and
development will greatly benefit both the usability and playfulness of the workshop kit/board game.

4 Conclusions

The urban challenge of sustainable mobility requires various methods in addressing needs to retrofit
and equip many suburbs with easy access to PuT and inspire TOD. This paper showcases and
discusses a TOD workshop kit/board game as planning tools in integrating PuT with cities linking
TOD with gaming and gamer communities. 3P seeks to bring flexibility across geographic scales
by looking at development around transit stops and at station areas while planning for PuT networks.
It highlights place-node interactions of cities and PuT, previous research on D-variables and
diagrammatic urban visions of TOD. It indirectly aims to create playable and realistic game
simulation of TOD and help in designing more sustainable cities.
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