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AbSTRACT
Many initiatives have been implemented in an attempt to reduce traffic congestion and to encourage 
more sustainable commuting choices, however, rarely has before–after research been undertaken 
to measure the effect of introduction of such initiatives on commuter attitudes or behaviour. The 
University of Waikato, New Zealand, introduced parking charges for approximately 14,000 staff 
and students on their main campus in 2016, but not on a satellite campus in another city. A multi-
method approach including questionnaires, naturalistic observation and photo-voice methodologies 
was used to assess the impact of parking fees on commuting attitudes and behaviour of staff and 
students. The heavy reliance on car travel was undiminished after the introduction of parking fees. 
Commuters still arrived by car, but more parked off-campus or became willing to pay parking fees 
after they were introduced. There was no increase in bus travel or cycling after the introduction of 
parking fees. Strategies to decrease car commuting to university campuses include higher parking 
charges, removing any ability to pay in advance for parking, reducing the availability of free parking 
nearby, subsidizing bus travel for staff and students, improving cycle and pedestrian access and related 
facilities, promoting the health benefits of active transport, policies that encourage students to spend 
more time on campus, ensuring that bus schedules align with lecture times and provision of student 
housing on or near campus.
Keywords: attitudes, behaviour, commuting, observation, parking fees, questionnaire, staff, students, 
sustainability, university

1 INTRODUCTION
Universities are major employers and generate considerable single-occupant vehicular traffic 
from both staff and students [1], which is likely their single biggest environmental impact [2]. 
Given that travel between home and campus constitutes the main reason for daily trips made 
by university students [3], discouraging students from driving to campus could substantially 
reduce the environmental impact of universities. Universities also often provide large car park-
ing areas [4], which represent considerable economic and social cost to the university  [2]. 
Strategies to increase uptake of ‘active’ commuting modes, such as walking, cycling or taking 
public transport, will not only reduce the need for parking areas and reduce the university’s 
environmental impact, but will improve staff and student health [5, 6].

Simply providing information about the environmental or financial costs of commuting by 
car seems to have little effect on car use [7, 8], and, in response to information interventions, 
people tend to change their attitudes towards the acceptability of their car use rather than their 
behaviour by driving less [8].

Introducing or increasing parking fees is a promising way to encourage people to reduce 
their single-car travel to their work or place of study because driving is heavily influenced by 
the cost and availability of parking at the destination [9].

Shoup [10] describes employer-provided (free) parking as ‘an invitation to drive to 
work alone’ (p. 15). In the absence of changes to parking or commuting costs, Cambridge 
commuting behaviour did not change over a 12-month period [11], and employees who are 
not required to pay for parking [11], or who have access to convenient parking near their 
workplace [12], report that they are more likely to drive to work. Wilson [13] predicted using 
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data from two matched samples of Los Angeles commuters in 1986 that fewer employees 
would solo drive to work if parking were not free.

Researchers point out that the effect of parking charges and restrictions on commuting 
behaviour is under-researched [9, 11, 14, 15], partly, Feeney [16] states, because urban trans-
port policies are usually multi-faceted, and changes to parking policies co-occur with other 
initiatives, such as public transport improvements.

Large percentages of commuters report that they would not change their commuting mode 
if parking charges were introduced or increased at their workplace or place of study [1, 17]. 
However, results of other survey and interview studies have suggested that introducing or 
increasing parking charges has the potential to reduce single-occupant car travel to work-
places generally [17–19] and university campuses specifically [20–26].

Watters et al. [17] point out, however, that it is important to study actual behaviour change 
in response to parking policy rather than stated preferences, as self-reported attitudes have 
been shown to be poor predictors of self-reported behaviour and may not reflect actual behav-
iour [27–31].

behavioural reductions in car travel have been observed with introductions of parking 
charges at workplaces [32–34], although published studies have tended to lack either an 
adequate baseline measure or a control group [35]. Additionally, less research has focused 
on parking charges on university campuses, and Khattak et al. [3] state that the behaviour of 
university students is under-represented in commuting research.

Until 2016, the University of Waikato was one of the few New Zealand universities that did 
not charge for parking. The University introduced paid parking in all car parks on its main 
campus in Hamilton, New Zealand, on 1 February 2016, with the aim of reducing demand for 
parking spaces and promoting more sustainable methods of commuting. The parking charge 
was a flat rate of $2 per day or $6 per week for staff and students, or $60 per semester for 
students. Staff could alternatively choose to purchase a license-to-hunt permit at an annual 
cost of $300, or to purchase a numbered car park for $750 per year.

The University of Waikato has satellite campuses in Tauranga, New Zealand. One of these 
campuses, Windermere, is shared with other tertiary institutes. Parking remained free on the 
Windermere campus at both data collection points, and therefore the Windermere campus 
was a control campus in this study.

The aim of this study was to evaluate the effect of introducing parking charges to the main 
campus using a multi-method approach of questionnaires, naturalistic observation and photo-
voice methodologies.

2 METHOD

2.1 Questionnaire

In the before and after questionnaires, information was sought about the respondents’ self-
reported commuting behaviour and willingness to pay for parking. Respondent age, gender 
and staff or student status were also obtained.

2.1.1 Questionnaire respondents
A total of 1,057 staff and students completed the questionnaire before the introduction of 
parking, and 864 after. The student-to-staff ratio was equal before (482:491), but more 
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students than staff responded to the after questionnaire (435:258), with some unspecified. 
The proportion of female respondents was higher before (63%) compared to after (55%).

2.1.2 Questionnaire procedure
Respondents completed the questionnaire online through a provided link. The questionnaire 
was promoted to staff and students through the University of Waikato website and e-news 
forums from 29 September to 16 October 2015 (before) and from 5 May to 9 June 2016 (After).

2.2 Observation

2.2.1 Observation sites and materials
At nine different sites across the two campuses, two observers on the Hamilton campus 
recorded car arrivals, two pedestrian arrivals and two recorded people exiting buses. At the 
Windermere campus, which is smaller than the Hamilton campus, one observer recorded car 
arrivals, one bus arrivals and another pedestrian arrivals.

Observers used pre-printed recording sheets and their own devices to time 5-min intervals. 
Separate recording sheets were provided for car, bus and pedestrian observers.

2.2.2 Observation procedure
A training session was held on each campus for observers, where the recording sheets were 
explained, then all observers practised recording data for 20 min for all commuting modes 
at all sites.

Observers collected data from 8 to 10 am every morning of the week of 12 October 2015 
(before) and the week of 9 May 2016 (after). These were not school holiday periods, and 
were regular teaching weeks at both campuses. Data were not recorded on one morning 
for one commuting type at each campus in the before observation (bus at Windermere and 
pedestrian at Hamilton).

Observers noted, on the recording sheet, their name, date, day of the week, weather and 
their location. All observers recorded arrivals in 5-min blocks. Car observers tallied every 
car that entered the university campus according to the number of occupants of the car (1, 2, 
3, 4+). Pedestrian observers tallied each man and woman who entered the campus on foot 
(walking or running), by bicycle or by some other means (e.g. skateboard). bus observers 
tallied every man and woman who exited each bus.

2.2.3 Observation of inter-observer reliability
Another person independently observed alongside every individual observer, and at every 
site, at least once for a minimum of 20 min in both observation cycles. Significant correla-
tions were found, all r > 0.86, between the counts (collapsed across sub-categories such as 
gender or number of car occupants) of the two observers for all arrival data.

2.3 Photo-voice participants and procedure

Students of a graduate psychology research methods course (7 males, 17 females; 16 
domestic, 8 international) attended a lecture on photo-voice methodology prior to assembling 
their own photo-voice contribution. Students were advised to take photos that reflected some 
aspect of their experience of commuting to campus, to select three to ten of those photos 
and to write a paragraph describing the selected photos and explaining why they chose each 
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photo. Instructions were vague so as not to overly direct the nature of photos or descriptions. 
For analysis, the participant’s main commuting mode was identified, and then the paragraphs 
were coded by extracting stated positive and negative aspects of the participants’ commutes, 
grouping these codes into themes. A theme must have been mentioned more than once to be 
included.

3 RESULTS

3.1 Questionnaire

3.1.1 Commuting modes and patterns
Questions in both the before and after questionnaire asked staff and students about their usual 
method of commuting to campus, how far away from campus they lived, what time they typi-
cally arrive at campus and how many trips they usually make to campus each week.

Figure 1 shows the self-reported main mode of transport for questionnaire respond-
ents before and after the introduction of parking fees. Most people reported that their 
main mode of transport to university was by private vehicle without passengers, but fewer 
people reported single-occupant-vehicle transport as their main mode of transport after 
the introduction of parking fees (44% after compared to 53% before). The percentage 
of people reporting private vehicle with passengers as their main mode remained stable 
before and after, and was the second-most common mode at almost 20%. before the intro-
duction of parking fees, 14% of people reported walking as their main mode, 7% bus and 
6% cycle, and these percentages increased to 17%, 11% and 10% after the introduction of 
parking fees.

On the Hamilton campus, where parking fees were introduced, 71% of respondents 
reported that their main commuting mode was private car (with or without passengers) before 
introduction of parking fees and 62% after. On the Windermere campus, where parking fees 
remained free at both questionnaire administrations, the same percentages were 93% and 
92%. Therefore, using self-reported data, there is some suggestion that the introduction of 
parking fees reduced the reliance on vehicular modes of transport.

both before and after the introduction of parking fees, a large percentage of staff and stu-
dents (between 27% and 37%) lived within 4 km of the university, with more students living 
close to campus than staff. About a quarter of all respondents lived more than 15 km away.

Figure 1:  Percentage of questionnaire respondents who reported each commuting mode as 
their main mode of transport to campus.
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Staff arrived early in the morning, 5 days a week, whereas students arrived later and more 
variably, with many students making more than one trip to campus each day. Male students 
were more likely than female students to report making frequent trips to campus. The closer 
the respondent lived to campus, the more likely they were to make more frequent trips, 
r(749) = − 0.3, p < 0.001 (after questionnaire), reflecting that a large percentage of people 
who commuted frequently to campus walked. Nevertheless, in the after questionnaire, a fifth 
of single-occupant car drivers reported making six or more trips to campus per week, and 
more than half reported making five or more, which, when extrapolated to the estimated 
14,000 staff and students, means approximately 1,200 singly occupied cars travelling to 
campus more than 5 times and 3,300 at least 5 times a week.

3.1.2 Willingness to pay for parking
Respondents indicated, on a sliding scale from NZ$0 to $10+, the amount that they were 
willing to pay per day for on-campus parking. Most respondents were unwilling to pay any 
amount for parking, few indicated that they were willing to pay more than $2 per day, but after 
the introduction of parking fees, there was a greater willingness to pay $2 per day (Fig. 2).

3.2 Observation

To obtain the data in Fig. 3, the mean number of people arriving by each commuting mode 
(car, pedestrian and cycling, and bus) was calculated in each 5-min interval across the days of 
the week. For Hamilton, data were also averaged across the two sites for each mode. Figure 3 
shows mean arrivals to campus through the morning (8–10 am) in 1 week both before and 
after the introduction of parking fees on both campuses. For the bus graphs (bottom panels), 
a 10-min moving average was plotted in order to smooth the data.

The most common commuting mode on both campuses was private vehicle with almost 70 
people, on average, arriving in the peak 5-min interval (just before 9 am). There appeared to 
be little difference in the pattern of commuters arriving by car before and after the introduc-
tion of parking fees. On the Windermere campus, slightly more people arrived by car at the 
after measure, while in Hamilton, where fees were introduced for parking, there appeared to 

Figure 2:  Percentage of respondents before (solid line) and after (dashed line) the 
introduction of parking fees on the Hamilton campus who indicated the daily 
amount they were willing to pay for parking.
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be fewer. Overall, before the introduction of parking fees, people arriving by car represented 
79% of commuters in Hamilton, and 90% in Windermere, and after these percentages were 
71 and 91. In Hamilton, there were two pronounced arrival peaks, the larger prior to 9 am 
and the smaller prior to 10 am, likely produced by students attempting to arrive on time for 
lectures, which begin on the hour. The 9 am peak was also evident in Windermere, along with 
an 8 am peak. Many students on the Windermere campus attend class all day, beginning at 
9 am, which is the likely reason for the absence of a 10 am peak.

Figure 3:  Mean number of commuters who arrived by car (top panels), by foot or bicycle 
(middle panels, or by bus (bottom panels) at the Windermere (left panels) and 
Hamilton (right panels) campuses in each 5-min block from 8 to 10 am in a week 
before (solid lines) and after (dashed line) the introduction of parking fees on the 
Hamilton campus.
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In Hamilton, walking and cycling was the second-most common commuting mode, with an 
average of almost 25 people arriving during the peak 5-min interval. For Hamilton, the double 
peak of arrival immediately prior to the hour was again evident for walkers and cyclists. 
According to the data in Fig. 3, the number of people arriving at the Hamilton campus by foot 
or bicycle increased after the introduction of parking fees. On the Windermere campus, there 
were very few walkers or cyclists, and no change before or after parking fees were introduced 
on the Hamilton campus. Overall, before the introduction of parking fees, 15% of commuters 
arrived by foot or bicycle in Hamilton, and 3% in Windermere, and after these percentages 
were 22 and 2.

It was hypothesized that the increase in the number of walkers and cyclists at the Hamilton 
campus was a result of an increase in the number of people who had driven to campus, parked 
some distance away in a free car park and walked through the campus gates. Therefore, the 
average number of walkers in each 5-min interval was compared with the average number of 
cyclists for the busiest entrance on the Hamilton campus. The pattern of arrivals for walkers 
(Fig. 4, left panel) was similar to the pattern shown in Fig. 3 (middle right-hand panel). 
However, for cyclists (Fig. 3, right panel), the maximum number of cyclists in any 5-min 
interval was less than three, and there was no visible difference in the number of cyclists 
arriving before and after the introduction of parking fees. Two paired-sample t-tests, one 
for walkers and the other for cyclists, showed that there was a significantly higher mean 
number of walkers across the morning after, M = 12.16, compared with before, M = 8.85, 
the introduction of parking fees, t(23) = −3.07, p = 0.005, d = 0.89. However, there was 
no significant difference for cyclists before, M = 0.69, compared with after, M = 0.76, the 
introduction of parking fees, t(23) = −0.52, p = 0.61, d = 0.15.

The mean number of people arriving by bus was very similar for both campuses before 
and after the introduction of parking fees (Fig. 3, bottom panels). The arrival peaks prior to 
the hour were absent for bus commuters, except for Windermere during the after measure, 
perhaps reflecting the reliance on bus timetabling which may not be scheduled such that 
buses arrive on the hour. Overall, 7% of commuters arrived by bus at both campuses and both 
observation points.

Figure 4:  Mean number of walkers (left) and cyclists (right) who arrived at the Hamilton 
campus in each 5-min block from 8 to 10 am in a week before (solid lines) and 
after (dashed lines) the introduction of parking fees.
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3.3 Photo-voice

3.3.1 Drivers
Positive themes mentioned by students who mostly drove to campus were that driving is 
flexible, more convenient and cheaper than other methods, including living closer to campus. 
Four of the ten car commuters were happy to pay the parking fee. Negative aspects of driv-
ing were the difficulty finding a park, traffic and the parking fee, which three car commuters 
were not happy with. Only one driver commented that their concern for the environment had 
affected their commuting choice – this student had recently moved closer to campus.

3.3.2 Walkers
The positive theme most commonly mentioned by walkers was related to physical, emotional or 
psychological well-being – that walking is calm, peaceful, relaxing, healthy, enjoyable or gives 
them time to think. Five of the nine walkers stated that they enjoyed observing nature while walk-
ing to campus. One walker, who contributed Fig. 5, commented that ‘walking to campus has 
always presented me with pleasant experiences, a fact that can be totally attributed to the beautiful 
lush greenery of the university combined with the excellently paved and maintained pathways at 
the campus’. Another frequently mentioned benefit of walking was meeting friends along the way. 
The main negative aspects of walking were the many stairs and steep paths, crossing busy roads 
and walking in bad weather. None of the walkers mentioned whether their commuting mode was 
influenced by sustainability concerns. However, one student praised the university’s ‘sustainable 
infrastructure for walking in the campus and the way it is constructed and maintained’.

3.3.3 Cyclists
by far, the most common theme mentioned by cyclists was safety, with most commenting 
on the hazardous nature of cycling, and that the roads are not designed for cyclists. Cyclists 

Figure 5:  Photo provided by a student to illustrate her appreciation of nature during her 
commute.
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were also concerned about the safety of their bicycles on campus. One stated that they were 
glad that there was secure bicycle storage on campus, but another that it was inconveniently 
located. benefits of cycling mentioned by students were the ability to cycle through parks, 
with one stating: ‘An advantage to cycling can be the proximity to nature, the fresh air, and 
the health benefits of engaging in a physical activity.’

3.3.4 bus commuters
Due to the very small number of bus commuters in the sample (n = 2), themes for this 
category are tentative. The main positive theme mentioned was that it is possible to do other 
things such as reading during a bus commute. The two main negative themes were traffic 
congestion which slows the journey and is dangerous, and that some aspects of bus travel 
is unpleasant, for example, buses are unreliable and sometimes full of schoolchildren. One 
student commented that the bus was expensive and the other that ‘I choose to utilise public 
transport as I care about the environment.’

4 DISCUSSION AND CONCLUSION
Overall, there was some evidence that the introduction of paid parking affected the commuting 
choices of staff and students at the University of Waikato. The percentage of people who 
reported their main mode of transport to campus as private car was higher before (71%) 
compared to after (62%) the introduction of parking fees on the Hamilton campus, while 
there was no reported difference for respondents from the Windermere campus (93% and 
92%) where parking remained free. Figure 1 suggests a corresponding increase in active 
modes of transport after the introduction of parking fees.

The apparent reduction in car commuting reported by staff and students was less obvious 
in the observation data. The separated cycling and walking observational data, and lack of 
change in the number of bus commuters, suggest that, in Hamilton, people continued to 
drive, parked some distance from campus in a free off-campus car park and walked through 
one of the campus gates. So it appears that the parking fee did not deter staff and students 
from commuting to campus by car. Figure 2 shows an increased willingness to pay the exact 
amount of the introduced parking fee, and the photo-voice data suggested a willingness 
to pay for parking with the current cost being ‘a reasonably priced option’. Commuters to 
campus appeared to absorb the cost of the fee and adjust their attitude towards it, as would 
be predicted by Cognitive Dissonance Theory [36]. In other words, people initially opposed 
to paying any amount for parking may have found themselves continuing to drive and pay 
for parking after the fee’s introduction. In order to reduce their cognitive dissonance related 
to the mismatch between their attitudes (opposing paid parking) and behaviour (continuing 
to drive), they may have changed their attitude to be more consistent with their behaviour.

Previous research has suggested that the higher the daily parking charge, the greater the 
estimated reduction in the number of commuters who drive alone [37]. Therefore, it is possible 
that the fee introduced at the University of Waikato was not sufficient to shift behaviour away 
from driving. Many respondents commented in the after questionnaire that the parking fee 
was ‘too cheap’, with one saying, ‘It’s still cheaper and more convenient to pay for parking 
than using the bus.’ Some commented that the cost of parking should match the cost of a 
return bus fare. Some universities have chosen to pay for their staff and/or students to have 
unlimited access to free bus travel. One such programme at the University of California Los 
Angeles produced a 56% increase in students travelling to campus by bus and a 20% decrease 
in solo driving in its first year [38].
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The option to pay for parking weekly, per semester (for students) or annually (for staff) 
may curtail a change in car commuting rates. Questionnaire respondents made comments 
such as ‘Since I have paid for a park I may as well use it.’ The availability of a flat, yearly, 
parking fee is likely to maintain driving to university [23, 39], probably because the com-
muter has already invested a large sum of money and is no longer sensitive to the cost of park-
ing. These results, and those of other researchers [8, 40], support the use of a daily parking 
charge rather than a flat fee. Parking fee policies are also undermined by the availability of 
free parking nearby [14], which seemed to be a factor here.

Overall, the ability for commuters to pay in advance for their parking, combined with the 
low daily rate, and the availability of free parking nearby all likely contributed to the small 
effect of paid parking on car commuting. Increasing the parking fee [37], removing pay-in-
advance options [23, 39] and limiting free parking on nearby streets [14] ought to help reduce 
car commuting to campus. Measures related to the cost of commuting should aim to make 
the immediate cost of driving more salient, and more expensive, than alternative commuting 
methods.

An alternative to charging for parking, in terms of transport management policies, might 
be to provide commuters free passes for public transport, and 71% of after-questionnaire 
respondents indicated that they would be more likely to take the bus if it were free. However, 
research suggests that access to free public transport does not decrease car commuting [35], 
and a quarter of after-questionnaire respondents for whom a bus was available did not know 
the cost of a bus fare, suggesting that cost did not determine their choice to commute by 
bus. The University of Waikato began subsidizing bus travel for students in 2017, and future 
research will report on the effect of these bus subsidies.

Students currently arrive at campus on the hour (Fig. 3) and make more frequent trips to 
campus than staff who tend to arrive in the early morning, 5 days a week. These results sug-
gest that students are not spending their day at campus, but instead are commuting frequently, 
specifically to attend lectures and tutorials. While many of those trips are made by students 
who live nearby and walk to campus, a reasonable proportion involve car travel. The vari-
able commuting schedules of students are a potential barrier to alternative forms of transport, 
such as carpooling, and alternatives to car travel are more viable when commuting occurs 
regularly and within fixed timeframes [41]. Students could be encouraged to spend more 
time on campus through the provision of locker space on campus, study and social spaces 
for students, safe cycle storage and services, including housing on or near campus, some of 
which the University of Waikato already provides. Trips to campus could also potentially be 
reduced by the greater provision of online teaching, the prevalence of which is also already 
increasing at the University of Waikato. To better cater to the tendency of students to arrive 
just before lectures, bus schedules could ensure alignment with lecture schedules to make bus 
travel more convenient.

Respondents in the photo-voice component of the research spoke of the particular ben-
efits afforded by active transport that are less available to car commuters. These benefits are 
related to improved health, proximity to nature and connecting with friends. In order to pro-
mote walking and cycling to campus, the university could stress health benefits, ensure that 
the campus continues to provide natural amenities and well-maintained and lit pathways, and 
spaces and amenities where students can stand or sit and connect with friends.

Safety was a major barrier mentioned by cyclists in the photo-voice data, pedestrians spoke 
of the danger of crossing busy roads. Walking and cycling was almost non-existent on the 
Windermere campus (Fig. 3), partly because this campus is surrounded by a high-speed 
motorway which represents a safety hazard for walking and cycling. The city council in 
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Tauranga is currently building a cycle and pedestrian path to safely connect the Windermere 
campus to surrounding suburbs, and future research will report on the effect of this initiative 
on pedestrian and cycling rates to that campus.

Appealing to arguments of environmental sustainability seems, unfortunately, unlikely to 
change commuting behaviour, as issues of sustainability here, as in previous research [42], 
did not appear to factor into commuting choices.

In conclusion, the before–after research presented here on the effect of paid parking on 
commuting to a New Zealand university shows only a small reduction in the reliance on 
single -occupant vehicles. Suggestions have been made based on the data, and previous 
research, to improve the uptake of active transport by faculty and students.
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