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THE EFFECTS OF FORECASTS ON THE LEVEL
OF MOTORIZATION — A SELF-FULFILLING PROPHECY?

Anna Mayerthaler', Harald Frey?, Ulrich Leth?

" Neue Urbane Mobilitidt Wien GmbH, Austria

2Vienna University of Technology, Institute of Transportation, Research Centre of Transport
Planning and Traffic Engineering, Austria

Abstract

Besides the population growth, the level of motorization is an essential factor influencing
forecasts on transport demand carried out with transport models. Results of such models
are often used in transport planning for example to scale planned road infrastructure. Loo-
king at the development of the level of motorization in the past, it becomes apparent that
permanent transgressions of the prognoses have taken place. As a consequence the ever-
increasing levels of motorization were treated as “law of nature”, resulting in upward correc-
ted prognoses. In the last decade this trend seems to be reversed. We present that in many
countries worldwide the levels of motorization are stagnating or even decreasing. Especially
in cities this development is obvious, showing the influence of transport policies on vehicle
ownership. The common transport models did not predict this development. Additionally
the strong influence of the level of motorization on the forecasts of transport behaviour is
shown, based on two different scenarios. One of the scenarios is mapping the influence of
transport and land-use policies on the level of motorization. In the second scenario the assu-
med growth of the level of motorization is fed externally into the model, therefore not being
influenced by policy measures.

Keywords: level of motorization; transport demand models; prognoses
1 The level of motorization in transport demand modelling

Population growth and the level of motorization are both strong influencing factors in foreca-
sts of transport demand. The population is directly influencing trip generation (first step of a
classical four step approach) and the level of motorization is influencing trip distribution and
mode choice (step two and three) via vehicle availability and finally also influencing traffic
assignment. The level of motorization is often modelled or estimated by a Gompertz-function,
with an assumed saturation point following an “S”-shape. Figure 1 presents the used Gom-
pertz-curves in the Austrian transport prognosis 2025+.
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Figure1 Development of the level of motorization in the Austrian transport prognosis 2025+. Source: [1]

2 The interrelation between prognoses and actual development

Inthe 1950ies the prognosis for Germany predicted the culmination of mass motorization with
63 vehicles/1,000 inhabitants. The development tough overtook this prognosis after a short
period of time. Prognoses followed prognoses and the values for the level of motorization
had to be corrected upwards several times [2]. Applying a rational thought it must have been
obvious that the prognoses are not mapping the system correctly and appropriate measures
should have been taken. Instead politicians and transport planners have looked blank on this
momentum of development [3].

The Buchanan Report “Traffic in Towns”, which was produced in 1963 for the UK Ministry of
Transport, suggested that traffic would saturate early in the 215 century. Rode et al.[4] are
pointing out, that it has become increasingly difficult to operate with a traditional ‘predict-and-
provide’ model of urban transport planning. Most importantly, it should be noted that there is
a considerable risk of overestimating the growth of private vehicle stock and car use, as most
growth projections simply extrapolate historic trends without adequately incorporating evi-
dence on changing patterns of mobility and their relationship to income and economic growth
[5, 6]. Analysis of recent traffic forecasting in both the UK (Figure 2) and US (Figure 3) has indi-
cated that transport planners have consistently overestimated future car traffic growth in the
previous two decades, with significant distortive effects on transport planning investments.

Forecasts and actual car traffic growth
(Dept for Transport, UK)

100)

Index of car traffic (2003

2040

Figure 2 Forecast an actual car traffic flow for the UK. Source: [5]
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Forecasts and actual vehicle traffic growth
(Dept of Transport, US)
45

I

Vehicle miles travelled (trillions)

2008 === actual

Figure 3 Forecast an actual car traffic flow for the US. Source: [6]

What was the reason for the ever-increasing level of motorization? Why did the actual deve-
lopment overtook the levels in the prognoses and required a correction upwards? The reason
is, thatthe levels in the prognoses were the basis for the development of the road infrastructu-
re, Figure 4. Based on the future level of motorization the infrastructure for the individual
motorized transport was over dimensioned. With the permanent attempt to avoid congestion
and to keep the current system speeds, the increased demand was answered by an increased
supply (which again increased demand).

+ | Level of motorization

+

Impulse for car-use | Road infrastructure ‘

+ A

Level of Service

Feedback loop between level of motorization and the road infrastructure. Authors own representation

Figure 4

The structures were built alongside the developments in the prognoses. The changes in
structures led to changes in behaviour, which became visible through data. The isolated con-
sideration of car-data (level of motorization) and the orientation of transport planning led
to car-structures and car-behaviour, which resulted in car dependence and a lot of so called
transport problems, Figure 5.

Infrastructure Behaviour Data

(Car-infrastructure) (driving car) (Growth of motorization)

Figure 5 Data is reflecting the infrastructure in the transport system. Authors own representation
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3 Actual developments of the level of motorization

The thesis in the past was, that there is a causal relation between the GDP growth and the
development of the level of motorization. Till today the traditional transport planning assu-
mes that an increase in income correlates with an increase in the level of motorization [3].
Instead it becomes apparent that in cities with a good public transport system and dense
city structures even with high incomes the level of motorization is below the levels in rural
areas, which make the possession of car necessary. The development of the level of motori-
zation for cities like Hong Kong, Singapore or New York show a decoupling of GDP and level
of motorization [7, 8].

The idea of banning, or at least reducing, the use of automobiles in city centres has become
an increasingly hot topic among urban planners, especially in Europe and other industrialized
countries dealing with issues as diverse as congestion and smog. A number of major cities,
like Paris, London and even New York, have been exploring ways to reduce the number of
vehicles on their streets [9]. Also in Vienna, looking at the development from 2003 till now,
the level of motorization is decreasing, reaching 372 vehicles / 1000 inhabitants in 2015, a
value similar to the values in 1991/92., Figure 5.

Level of motorization in Vienna
1952 - 2015

vehides / 1000 inhabitants
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Figure 6 The development of the level of motorization in Vienna. Calculated from [10, 11], authors own
representation.

Even if we assess the levels of motorization on a nationwide scale there are signs for “de-
motorization”. In 2004 “peak car use” happened in the US, UK, Germany, France, Australia
and Sweden and all saw the start of a decline in the number of kilometres the average person
travelled in a carthat continues till today. That year in Australia, car travel peaked in every city
in 2004 and has been falling since [12]. It is a similar picture in the UK, where per-capita car
travel is down 5 per cent since 2004.

4 Presentation of the use of the level of motorization in modelling

The lines of argument given above will be emphasised further by presenting the strong influ-
ence of the level of motorization on forecasts of transport behaviour, based on two different
scenarios. These scenarios were modelled with a transport interaction model called MARS
[13]. MARS was primary applied on a series of urban case studies. The MARS model was
further developed to use it for the whole territory of Austria and to model the impacts of tran-
sport and land-use policies on a national scale in a forecasting approach [14]. The presented
scenario results are taken from the thesis where starting from a “business as usual” scenario,
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which depicts the development over time without any substantial changes, different policy
scenarios were developed.

One of the scenarios is mapping the influence of transport and land-use policies on the level
of motorization (450 ppm, ppm = parts per million). In the second scenario the assumed
growth of the level of motorization is fed externally into the model, therefore not being influ-
enced by policy measures (BAU).

Figures 7 and 8 present the results of the modelled scenarios as modal split for the years 2010,
2015 and 2050. In the BAU scenario the share of PMT is increasing till 2050 reaching 65 %. In
the 450 ppm scenarios the implemented policy measures in combination with the decreasing
level of motorization show a decrease of the PMT share to 53 % in 2050.

Modal split - BAU 2010-2025-2050
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Figure 7 Modal splitin total for the scenario BAU, years 2010, 2015 and 2050, source [14, p. 145]

Modal split - 450 ppm 2010-2025-2050
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Figure 8 Modal splitin total for the scenario 450 ppm, years 2010, 2015 and 2050, source [14, p. 167]

As it can be seen the modal split for the mode car/e-car is smaller in the 450 ppm scenario
(where the influence of transport and land-use policies on the level of motorization is mo-
delled) asin the BAU scenario (where an increase in the level of motorization is stillassumed),
also the share of the level of motorization is increasing till 2050.
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5 Conclusions

The paper presents the influence of the level of motorization on forecasts and the usage of the
forecasts in transport planning. When looking at the past, permanent transgressions of the
prognoses have taken place, leading to ever increasing levels of motorization. The forecasts
are based on model results produced by model structures, which are not capturing feedbacks
between policy measures and the development of the level of motorization. Though we show
that this trend seems to be reversed looking at developments in many countries and cities
worldwide the common used transport models still don’t predict this development.

Taking the development of motorization into account we can summarize, “we get what we
expect”, the positive feedback between belief and behaviour is obvious in the man-made
exponential growth of motorization in the last decades. A break of this vicious circle is only
possible if external targets and guidelines outside the transport system are set.

References

[11 TRAFICO - Verkehrsplanung Kifer GmbH, et al., Verkehrsprognose Osterreich 2025+, Enbericht Teil 1.
Vol. Hintergrund, Aufgrabestellung, generelle Methodeund Prognoseannahmen. 2009, Wien: BMVIT
— Bundesministerium fiir Verkehr, Innovation und Technologie.

[2] Knoflacher, H.: Landschaft ohne Autobahnen. fiir eine zukunftsorientierte Verkehrsplanung.1997,
Wien, Kéln, Weimar: Béhlau Verlag

[3] Knoflacher, H.: Grundlagen derVerkehrs- und Siedlungsplanung2007, Wien: Bohlau Verlag Ges.m.b.H
und Co.KG.

[4] Philipp Rode, et al.: Toward New Urban Mobility: The case of London and Berlin Peter Griffiths (ed), L.
Cities/InnoZ, Editor 2015, London School of Economics and Political Science: London.

[5] Goodwin, P.: Due diligence, traffic fore casts and pensions. Local Transport Today, 2012. 594.

[6] Williams-Derry, C.: “Traffic forecast follies — The US DOT refuses to learn from recent travel trends.”.
2013 [cited 2014 28th May]; Available from: daily. sightline.org/2013/12/23/traffic-forecast-follies/.

[7]1 Worldbank, Motor vehicles (per 1,000 people), 2016.

[8] Sperling, D., Claisen, E.: The Developing World’s Motorization Challenge. Issues in Science and
Technology, 2002. XIX(1).

[9] Eisenstein, P.A.: Aban on autos? Major cities consider going carless. [cited 2016 7th April]; Available
from: http://www.cnbc.com/2014/01/24/a-ban-on-autos-major-cities-consider-going-carless.html.

[10] Statistik Austria, PKW-Bestand nach Bundesldndern, 2013: Vienna.
[11] Statistik Austria, Bevilkerung seit 1869 nach Alter fiir Bundeslander, 2016.

[12] Newman, P., Kenworthy, J.: Peak Car Use: Understanding the Demise of Automobile Dependence.
World Transport, Policy & Practice. 17.2.

[13] Pfaffenbichler, P.: MARS — Metropolitan Activity Relocation Simulator. A System Dynamics based Land
Use and Transport Interaction Model2008, Saarbriicken: VDM Verlad Dr. Miiller.

[14] Mayerthaler, A.: Reducing CO2 emissions in the passenger transport sector in Austria — a modelling
approach with MARS Austria (MARS-Metropolitan Activity Relocation Simulator), 2013, Vienna
University of Technology: Vienna.

TRAFFIC PLANNING AND MODELLING
CETRA 2016 — 4" International Conference on Road and Rail Infrastructure





