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Although interest in the concept of tradable driving credits (TDC) has increased in recent years, empirical re-
search into the potential effects of such a measure is scarce. The study reported in this paper employed an
activity-based approach to investigate drivers’ responses to two distance-based TDC scenarios. Three hundred
and eight Dutch frequent car commuters participated in an online stated adaptation experiment in which they
recorded their car use for 7 days and, in response to the TDC scenarios, had the opportunity to reorganise their

car use pattern, if desired. This paper investigates adaptation behaviours at the trip level. The results show that
approximately 30% of trips made for maintenance and leisure-oriented activities were subject to change. In cases
of change, a travel mode change was the most preferred adaptation strategy. A mixed logit modelling framework
is used to test the effect of a variety of activity/trip attributes, TDC scenario attributes, and individual char-
acteristics on the preference for adaptation alternatives.

1. Introduction

In the ongoing search for instruments that aim to mitigate the
steady growth of car use and associated problems of congestion and
emissions in urban areas worldwide, tradable credit schemes have re-
cently received increasing attention. Although the concept of tradable
credits (TC) has been developed and applied in the environmental field
for decades (Dales, 1968; Baumol and Oates, 1988), the exploration of
the potential of ‘cap-and-trade’ measures in the context of personal
transport is relatively new (Verhoef et al., 1997a; Viegas, 2001; Raux
and Marlot, 2005; Buitelaar et al., 2007; Yang and Wang, 2011). This
interest is part of a broader interest in new travel demand management
(TDM) strategies that, as alternatives to the traditional approach of
charging for all road use, which has proven highly controversial, pro-
pose to manage traffic flows through incentive-based and revenue-
neutral approaches, such as the Dutch ‘peak avoidance’ experiment
(Knockaert et al., 2012; Ben-Elia and Ettema, 2011) and the FAIR lanes
in the US (Fan et al., 2016; DeCorla-Souza, 2005).

In a typical car use-tailored TC scheme, a regulatory body sets a cap
on aggregate car use in a defined area and time period (e.g., defined as
a total distance or emissions target). Credits representing an individual
portion of the rationed quantity (e.g., kilometres, fuel consumption) are
distributed to eligible car drivers, who can use these credits, purchase
additional credits or sell excess credits in a market. Through this market
mechanism, TC schemes can deliver certain goals at minimised social
costs, in contrast with traditional ‘command-and-control’ measures

* Corresponding author.

(Verhoef et al., 1997a). Furthermore, the introduction of a freely allo-
cated credit budget and the incorporation of a reward element are
important favourable features for motivating behavioural change and
public acceptability compared with conventional pricing mechanisms
(Viegas, 2001; Kockelman and Kalmanje, 2004; Capstick and Lewis,
2010; Wadud, 2011).

Although several studies have conceptually explored the concept of
tradable driving credits (TDC) with regard to design and function (for
reviews, see Fan and Jiang, 2013; Grant-Muller and Xu, 2014), em-
pirical research on driver responses is limited. Empirically grounded
research is critical to come to understand the potential effects of TDC.
As they are largely explorative in nature, current empirical studies only
addressed the willingness to change car use under a TDC policy or
approached behavioural adaptations under TDC in a generalised
manner that did not consider car drivers' actual activity/trip patterns
(for an overview, see Dogterom et al., 2017). As such, these studies
have not addressed how daily activity/trip scheduling would be af-
fected by such a measure. This is in contrast with the broad consensus
among transport researchers that travel and its adaptations in response
to TDM measures should be understood in the context of people's actual
needs and desires to participate in different activities, the temporal and
spatial characteristics of these activities and the complex inter-
dependencies between them (Arentze et al.,, 2004; Ettema and
Timmermans, 1997; Axhausen and Gérling, 1992). An exemption is the
work of Harwatt et al. (2011), that used participants' reported one-week
car travel as the starting point for analysis of the impact of a TDC
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scheme. However, this study remained largely descriptive in nature due )
to the small sample size. - 8
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In the first part of the experiment, participants were asked to fill out
a car travel diary for a full week. Each car trip a participant made as a
driver to arrive at an activity-location was defined as an individual trip,
so trip chains were recorded in the format of separate trips. For each
trip, participants entered a start and destination location that could be
selected in a Google Maps interface and provided information about the
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