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1 ABSTRACT

In order to work out and draw up smart and sushénaobility strategies, it is essential to predioe
development of transport demand. This developmepedds on many factors so an estimation is quite
complex. Therefore transport models are often wsedh basis for the decision-making- and planning-
process. There is a wide range of expected develotsn so in order to describe future transport
developments, it is helpful to work with varioussltadevelopment scenarios in these models to eaécul
future developments. The respective topics forreutmobility scenarios are often highly complex dhe
stakeholders as participants of the planning pobese different experiences considering thesegopior
this discussion the Institute for Urban and Tramsptanning of RWTH Aachen University has developed
the simulation game for future mobility as a guiddich uses numerous factors to illustrate the etgok
developments of transport demand. This game ainmvtdve all stakeholders in the development ofifat
mobility scenarios through an interactive game. Tual is firstly to illustrate different influentia
parameters for mobility and transport demand amit fhossible developments as well as to evaluate th
results by identifying accordance and differencethe different expectations of the stakeholdelgnl on
the basis of systematical analysis of the individasults of the game, it is possible to pre-stitetscenarios
for the use in transport models and guide the [@oce

The basis of the simulation game is a schematileaitiation of a city, consisting of 11 areas. Eacha
represents a functional part of a city (e. g. inddsor a mobility and transport offer (e. g. publfansport)
and ist equipped with one or two question markshEgpiestion mark corresponds with one mobilitytesla
issue. In the context of this game, the followihgee categories are considered more closely: gener
conditions, lifestyle and mobility/transport offerlh these different categories, general conditiansl
discussed measures are represented. The genedalawwith influence on transport behavior in Qateal
with the population’s development, population stuoe and the development of the job market. Conisige
changing lifestyles, the handling of Social Medml &s possible effects on activity behavior, adl ae the
influence of online commerce on shopping behavier @utlined in the area lifestyle. In the categofy
mobility and transport offers, possible developraéntthe field of electric mobility, the changesti@nsport
costs and a stronger interlinking of different sport modes are introduced. For each of the 1®s$ssithin
the areas the game presents two or three difféheses as possible developments of the respestue in
the future. One area after the other, the playaratemose the thesis, which, he thinks, is mostylikad
plausible. In the context of a planning processoasexample when drawing up a SUMP, the introduced
simulation game makes it possible to create a Hasisll participants at the beginning of the scena
development. At the same time, the discussion geocan be guided based on the evaluation of the ggm
for example extracting those theses with the gstateviation for further discussion and eventugdiiing
them in different scenarios according to their @8eand on the other hand using the theses wineckesen
equally between the different stakeholders as asiseveral scenarios. Through this game the adoethe
complex topic of transport forecast can be simgidifior stakeholders with different background dwetier
understanding of the scenario circumstances caedmhed and through that a higher acceptance.

2 INTRODUCTION AND BACKGROUND

The promotion and development of sustainable nighibncepts in the ,StadteRegion Aachen” (assamiati
of municipalities) is currently the focal point séveral initiatives and projects. The creation tdrag-term
framework includes, amongst other projects, theuetiring of transport development planning in Aa,
with special attention to the basic principles wétainable mobility. In this context, current demhents on
the European level (Sustainable Urban Mobility BIEGBUMP)) have also been integrated. This leadkeo
realization of a new transport development plathm city of Aachen within the context of an exteesi
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integrative process and a SUMP for the whole regibAachen which is drawn up as part of the project
CIVITAS-DYN@MO supported by the European Committee.

In order to work out and draw up smart and suskdénanobility strategies, it is essential to predivé
development of transport demand. This developmepedds on many factors so an estimation is quite
complex. Therefore transport models are often w®d basis for the decision-making- and planning-
process. There is often a wide range of expecteelaements, so in order to describe future trartspor
developments, it is helpful to work with varioussltadevelopment scenarios and calculate variougdut
scenarios. The respective topics are often higblpptex and each participant has different expedasnc
considering these topics. As a result, drawinghgsé scenarios and including all relevant partitgpaften
leads to lengthy discussions. In order to providelance for this discussion and include all relévapics,

the Institute for Urban and Transport Planning &R Aachen University has developed the simulation
game for future mobility. This has been done indbetext of the SUMP-process for the region of Aach
The goal is firstly to identify different influerti parameters for mobility and transport demandvel as
their possible developments. Then, on the basisysfematical analysis of the individual resultsjsit
possible to pre-structure scenarios for the usemsport models at a later point in time.

3 SUMP-PROCESS IN THE REGION OF AACHEN

The process of transport development planningterdity of Aachen started in 2011. The latest {parts
development plan was published in 1995 and thestldflasterplan Mobility in 2000. These plans mainly
included a sectoral view for different modes ohgport. An up-to-date integral examination of timéire
urban transport development for a medium- to largattime span of 15 to 20 years is currently mgssin
Furthermore, there are currently no planning ppals which could be used for certain modified gaher
conditions. The development of the SUMP is basedgaint work effort in thematical teams. In these
teams, the administration works together with ebkispecialists on different topics. (Langweg, Nactk
2012)

Transport and especially environmental problemsedby traffic, e.g. noise and air pollution, canbe
solved simply on city level. Therefore, as of thear, this process has been extended to the whglerr
supported by the European Union’s Civitas Programirhes means that parallel to the process for ityeof
Aachen, another process for a regional SUMP withéncontext of the project ,CIVITAS DYN@MO* has
begun. Latter process is being controlled by “%Région Aachen” and will orientate itself to theusture

of Aachen’s SUMP. (CIVITAS-DYN@MO 2011). Both plang processes are used as motivation for the
voluntary task of sustainable transport developnpdanning. Therefore, this plans can be classifisca
Sustainable Urban Mobility Plan (SUMP).

4 GOAL AND CONTENT OF THE SIMULATION GAME

The goal of the simulation game for future mobil&yto introduce the different participants in tmntext of

the SUMP-process to the complexity of forecasts theddevelopment of underlying scenarios. Thisfis o
such great importance, because all participantsectnom different work backgrounds and thus have
different points of view and affinities to the sebj of transport forecasts. With the help of thengaall
participants are supposed to gain a deeper unddistpfor the development of scenarios and also the
integration of complex influential parameters ittte scenarios will be increased. Accordingly, nalydhe
integration of the results which come from the $ggort forecasts based on these scenarios is Sieaplifut
also the use of these results in the planning gesesee.g. when drawing up the SUMP.

In the context of this game, the following thred¢egaries are considered more closely: general tondi
lifestyle and mobility/transport offers. These cmiees have already been researched in scientiities.
The handling of such studies and their partly alsatrary results is an important foundation for the
development of scenarios. In connection with thdtipal processes when drawing up a SUMP, the
participants are often overwhelmed. Reasons argréet amount of studies and the difficulty to eradd
their relevance for the respective scenario devatoq, because several different methods have sazhin
these studies. In addition, such an evaluation avtval a very time-consuming task. Here, the simadati
game is supposed to serve as an introduction tdisicession of different development possibiliti€hat is
why the development possibilities given as optignsthe game have been derived, completed and
generalized based on results of various studies.
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5 STRUCTURE OF THE SIMULATION GAME

Basis of the simulation game is a schematicaltithti®n of a city (see fig. 1), consisting of 1@as. Each
area represents a functional part of a city (eindustry) or a mobility and transport offer (e. gublic
transport) and ist equipped with one or two questiarks. Each question mark corresponds with one
mobility-related issue.
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Fig.1 Graphic from the start of the simulation game

Areas and issues within the simulation game

Area Issue
Functional part of the city

) Population development
City -
Life expectancy
Shopping Importance of online commerce
Industry Transnational outsourcing
Leisure Time Importance of social media
Services Jobs in service sector
Rural Area Suburbanisation
Mobility and transport offers
. Importance of new mobility services
New Mobility —— — -
Combination of mobility services
Public Transport Financing of public transport
c Invention of traffic toll
ar
Development of fuel costs
Distribution of electric vehicles
Electro : -
Range of electric vehicles

Tab. 1 10 Areas and 14 issues within the simulagame

The 14 issues within the game are summerized ie Blisee tab. 2) and represent circumstances lhasve
discussed measures. Circumstances cannot or cgnbenmarginally influenced (e.g. the demographic
change) and are therefore easier to predict. Bssmimeasures can be influenced by political derssand
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are therefore difficult to predict (e.g. car toll§oth factors are of great importance for the teitu
development of mobility and transport demand, whickwhy they are included in the simulation ganme. |
contrast to the general conditions of the poputésialevelopment, the general conditions of the gmate
»,mobility and transport offers* is very closely awgcted to political actions, so here the predidtsistill
has its limits. Nevertheless, in order to develognarios it is necessary to make certain assungptibis all
the more important that participants of the plagmnocess know which general conditions are givesaich
scenario and that they also support these conditiOmly then, the results, which base on the resjec
scenarios and were included into the developmentgss, can be evaluated and be taken into account
appropriately.

The general conditions with influence on transpetavior in 2050 deal with the population’s devetent
as well as population structure and the developragtite job market. Considering changing lifestylid
handling of Social Media and its possible effeatsamtivity behavior, as well as the influence ofirm
commerce on shopping behavior are outlined in tha &festyle. In the category of mobility and tsgort
offers, possible developments in the field of eleanobility , the changes of transport costs arafranger
interlinking of different transport modes are iuzed.

For each of the 14 issues within the areas the gamasents two or three different theses as possible
developments of the respective issue in the fulDre issue after the other, the player can chdwséhesis,
which, he thinks, is most likely and plausible. Gidiering the subject of the population’s developmére
demographic change and its consequences for tleagenent of transport demand are of great impoganc
These consequences can be changes in traffic veJume also new user needs e.g. because the naber
elderly travellers increases. With regard to theettgpment of the job market there are studies (IBA,,
2007; Bartsch, K. 2009; Fuchs, J., Sohnlein, Dvv&ber, B., 2011) which show that all in all andhitong-
term perspective, the number of employees in Geymanexpected to decline. At the same time, an
increasing number of female and elderly employeesid to a rising employment rate and therefore to a
reduction of the development mentioned before. Ddimg on migration and changes of the employment
rate, studies show different developments up w@H0. Apart from that, the subject of job market
development also includes other factors such agpdssible introduction of flexible working hourset
influence of telecommuting and/or the type of joll there be a rising number of jobs in the seevsector
while at the same time the number of jobs in thaufecturing industry declines, as predicted forrizany

by the study (IZA, FIT 2007). The influence of teettlement structure and of the activity distribati
throughout the area on transport demand is exeityplapresented in the game by possible changes in
peoples’ and businesses’ choice of location (Suugation or reurbanisation? Which effects will the
current problem of rising costs of living in urbareas have?).

The importance of Social Media is included in tlaeng by taking into account its possible effectsesure
activities. Respective this issue, the player daoose between the following three theses: (se@)Fig.

» The influence of social media over leisure actgtincreases, increasing time spent at home. @raffi
towards leisure areas decreases.

e The influence of social media over leisure actbgtincreases, but they do not influence leisure
areas. Traffic towards leisure areas stays rouijie\ysame as today.

e Social media simplify the coordination of spontameaneetings. Traffic towards leisure areas
increases.

These theses illustrate three possible effectsooiabMedia on leisure activities and qualitativelgscribe
the consequential effects on leisure traffic volume

Another main part of the total traffic volume, apfrom trips toward leisure areas (32% of all tr{psiD
2008)), are trips toward shopping facilities. Theges make out 21% of the whole trip volume (MiD0B).
When predicting shopping traffic, demographic depeient should always be taken into account. Althoug
in this case, not the development of the populati®if, but the population structure is decisivethe past,
shopping traffic increased because of the growamgcentration and the generation of new businessstyp
retail trade. Furthermore the increase of leisimeet which was also used for shopping trips, ledamo
increase in shopping traffic. In addition, thers baen a strong increase of online commerce ipaksefew
years. Concerning future transport developmentgthestion is if a further increase in online conreewill

E REAL CORP 2014:
G PLAN IT SMART



Conny Louen, Daniel Horn

reduce the shopping traffic volume. The study (IB®,U, 2007) assumes that online commerce will partl
replace the errands which used to be done in pefgothis case there would be a shift of passemger
freight transport. In doing so, the study comeshi conclusion that these developments will comgiens
each other which means that the total shoppindidrdincluding non-motorised individual transport
(NMIT)) only slightly decreases. In comparison, the study predicts an incrase of trip lengths wuthe
development of settlement structures (Suburbaoigatind the tendency towards large-scale busiypss t
in retail trade. Based on this statement, the stialgasts an increase of about 4.1 % in transponrt f
shopping purposes until 2025. (ITB, BVU, 2007)

Ciry =

CONTINUE

. The influence of social media over leisure activities increases, increasing time
= ;

spent at home. Traffic towards leisure areas decreases. e

Fig.2: Selection of the possible effects of somaldia on leisure activities in the simulation game
In this issue, the player can choose from the ¥alg options:

* The popularity of online commerce continues to @ase. In response to this increase, freight
transport throughout the city also increases. Rrigshopping traffic decreases.

e The popularity of online commerce does not incre&seight and private shopping traffic stay
roughly the same.

* The popularity of online commerce increases. Custeirhowever, still travel to shop. Freight and
private shopping traffic increase.

A subject concerning mobility and transport offefsich has been discussed very often are the transpst
trends. These factors have already been includechdny forecasts. Based on the predicted oil price
development, the German Institute for Economic Retein Berlin has derived the possible developroént
fuel costs up until the year of 2025. (DIW, 200818) In contrast there is the development of fuel
consumption, where the study predicts a declinendtma5.2 /100 km for 2025. The Shell Forecast (She
Deutschland Oil GmbH, 2009) from the year of 2088usnes that fuel consumption will continue to dexli
in the years to come. Depending on the scenaoaverage prediction are approximately 6 to 6e54ii.00
km for 2025. All in all this would mean furthering costs in motorised individual transport (MIThe cost
trend in public transport is mainly influenced btaf§ (40 %) and material costs (30 %). Here, the
development of energy prices is not of great ingure. Nevertheless, studies also predict significan
rising costs for public transport. The study (DIZ008) expects an increase of about 1,5 % per dearfo
declining subventions in the public sector. Accogdio the study (DIW, 2008) and the general cooadiit
bases on, the transport costs will increase mooagly up until 2025 than the general price develept.
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The study’'s assumptions also lead to the fact ¢bats for users of public transport will increaseren
strongly than for average users of private (camdport. (DIW, 2008, p. 62 f.) In another study AP,
Difu, IWH, 2006), the transport cost developmensaeen as the main influential parameter for futtaeel
behaviour. Depending on the scenario, the increasebe more or less strong, but the share of toahsp
costs in the total budget is assumed to be relgta@nstant because of further price increases ANMR,
Difu, IWH, 2006, p. 73 f.) In the context of thersilation game, this subject is represented in thesethe
development of fuel costs, the potential implemegotaof car tolls as well as the development of ligub
transport (service improvement or service redudbecause of insufficient financial aids).

Apart from the development of transport costs, ghigject of electric mobility has also been discdgsea
great deal. The promotion of electric transportaisnain goal worldwide. In order to push ahead the
distribution of electric vehicles different optiomge being used such as tax incentives, subvenbons
privileges (Randelhoff 2012). Therefore the gamewsh different theses on the distribution of electri
vehicles and on the development of these vehicde®gy€ of batteries, charger-infrastructure).

At the same time, changing mobility options dueetectric passenger cars and E-bikes as well as the
integration of electromobile services will offerwndields of application. Electric mobility can ihis case
also be seen as a possibility to develop new, iatias transport offers. The progress of this dgwelent
can have a decisive influence on travel behavioraaghole. Since getting information has become
increasingly easier and data is more and more otetheroute and mode choice as well as accessvices
has also become much easier for users. Espedi@lgistribution of smartphones (and similar devid¢es
made it possible to plan transport use in a tinaalgl spatial flexible way. Another resulting advaetare
new information offers (often in real-time) whicls@ improve this planning. Further increase of ¢hes
possibilities (real-time information, e-ticketstaninking of different transport offers) can letmda reduction

of accessibility barriers e.g. for public transpdrhe effects cannot yet be estimated today. Tfextsf of
improving individualized public transport modes sas car-sharing and bike rentals by e.g. offesingpler
information and booking systems are difficult toeglict. Lenz 2011 claims that the linkage between
information and communication technology and trdbethavior is very complex. This subject is représegn

in the game by theses on the development andimkierd of transport services. In this issue, thiofeing
theses are shown as options:

* The importance of mobility as a service and rentngbikes and cars (Car-sharing) increases. Car
traffic decreases.

« Mobility as a service and renting out bikes and @ae not accepted very well by the population. Car
traffic stays roughly the same as today.

According to the combination of the player’'s chosgtions, he receives a result which displays agbd
image of the city with all changes basing on thesem developments. At the same time the development
choices of all players can be saved and evaluatahling the integration of these results into $hMP
process as “majority-scenarios” and also encouggafnirther discussion of these scenarios.

6 CONCLUSION AND PERSPECTIVE

In the context of a planning process as for exampien drawing up a SUMP, the introduced simulation
game makes it possible to create a base for ditjpants at the beginning of the scenario develapmirhis
common foundation includes general conditions winiebd to be taken into consideration. At the same, t
the discussion process can be guided based avaheation of the varying individual forecasts. §ban be
done by, for example extracting those theses wighgreatest deviation in the game for further disimn
and eventually rating them in different scenariosoading to their effects, and on the other haridguthe
theses which are seen equally between the diffstakeéholders as basis for several scenarios.

The purpose of the simulation is not to analyzariidevelopments, but to encourage the discussaness,

to illustrate the complexity of developing and slating different scenarios for transport developtrand to
make these tasks comprehensible. Therefore it tigpossible to include all influential parametershis
would make the game too long-drawn. Therefore ctiesen theses can only represent a small parteof th
wide range of possible developments and cannatdechll the details relevant for each issue. Botesthe
goal of the game is to introduce participants wdifferent backgrounds to the complexity of trangpor
forecasts and the underlying scenarios, this metailds not necessary.
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