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Abstract

This paper presents findings from a study of changes in travel behaviour, following the relocation of local public service offices from the periphery to the CBD of the Norwegian city of Trondheim. This relocation gave improved public transport services and restrictions in parking facilities for employees and visitors, and resulted in significant changes in mode choice, with a shift from car to public transport as main characteristics.
Introduction

Workplace location is a major factor affecting the employees’ mode choice for the commute trips. Relocation of workplaces can thus change the competition between modes. The main trend for office relocations over the last decades have been offices moving from central to peripheral areas. Similar studies of travel behaviour effects from workplace relocation as Hanssen (1995) and Bell (1991) have thus focussed on the effects of decentralisation. Studies on the effects of office centralisation are hard to come by, and the author has not been able to find any. For the employees, some of the effects they experience from an office centralisation are not very different from effects an Employer Transport Plan (ETP) with parking restrictions might give.
This paper presents findings from a study of travel behaviour of employees and visitors at local public service offices, before and after the offices were relocated from the periphery to the CBD of the Norwegian city of Trondheim in November 2000. The study was financed by the local public road administration (PRA).
Figure 1 here
Method and data collection

The results reported here are based on data from a total for five waves of interviews.  A before-after study in four waves was carried out during 2000 and 2001, focussing on short term changes in mode choice related to the relocation. The study included employees and visitors. A fifth wave was added in 2004, to allow for studies of stability of observed changes, and to capture more long-term adaptations to the new conditions. This paper presents results for the employees only.
The survey instrument

The employee survey was based on self-completion of an electronic interview form designed in Excel, distributed and returned by email. 

The core of the survey was a one week travel diary for mode use for commute trips and other work-related trips. In addition, the interview included demographic information about the participants, as well as information about their access to and travel times between home and work with the various modes. 

Participation

In April 2000, when the first wave of interviews was conducted, the public offices involved in the relocation had a total of 519 employees. The main group (444) had their place of work 4 km south of the city centre, while the remaining 75 worked in offices already situated in or close to the city centre. This paper is based on information from the first group of employees. 

The questionnaires were distributed by email to the employees via a contact person at the respective offices. The response rate for the main group was 53% for the first wave (N=260), dropping to 43 % - 45 % for the following three waves (N=207 / 217 / 203 respectively). When the survey was repeated in 2004, it was directed primarily at the employees who had taken part in the relocation in 2000. In the mean time, a number of these had been further relocated to other premises. In addition, a natural shift of staff had taken place during this period of time. This last survey was completed by 175 employees.
Changes in level of service

Several of the local public services, including the PRA, moved from peripheral parts of the city, mainly an area 4 km south of the city centre. This area had free and “unlimited” parking facilities, and bus service to and from the city centre. The new CBD location gives easy access to the entire public transport system, with radial bus lines serving the city and the surrounding municipalities. As exceptions have been made from the minimum requirements for providing parking space that generally apply, many of the employees no longer have free parking, and the number of parking spaces close to the offices are limited. The relocation has thus resulted in substantial changes in travel options and parking facilities, generally giving most employees and visitors improved public transport services and restrictions in parking facilities (Table 1).

Table 1 here
In total, the changes brought along with the relocation represented a shift in the competitive conditions for car and public transport for a large proportion of the employees affected. 
Public transport 

The relocation resulted in a better public transport service for a large proportion of the employees. 

When the workplace was located outside the city centre, only half of the participants could use public transport for the entire trip between home and work without having to change on the way. With the offices located in the CBD, the corresponding ratio was nineteen out of twenty. 

The proportion of participants with a public transport pay card doubled with the relocation, from one third to two thirds. This immediate effect may partly be due to a dedicated marketing from the public transport provider during the first year after the relocation. During the following years this effect has diminished, and in 2004 only half of the employees had a public transport pay card. 

Parking 

While the public transport became a much more attractive mode choice for a large proportion of the employees, the relocation brought along major changes in the parking services available at work: Before the relocation, parking was free and unlimited. At the new location, the supply of parking spaces for the employees varied between the different public service bodies. The PRA represented an extremity, providing no parking reserved for the employees (with the exception of spaces for the disabled). Thus, in 2001, after the relocation, only one out of five employees still had free parking, and for an additional third, the parking fees were covered by the employer. The remaining half usually had to pay for the parking themselves. By 2004, this latter share had further increased. 

In 2001, the average parking cost per day equalled USD 10.5 for the employees who had to cover the cost themselves. However, almost a quarter paid more than USD 16 per day. By 2004, the average parking cost per day had increased to USD 12.7, and almost half of the employees would have to pay more than NOK USD 16 in parking fees per day if they used their car for the commute trip.

Distance and travel time

The relocation did not have any overall effects on the distance between home and work. Average distance was 12 km, and median distance 7-8 km both before and after the relocation. 

In contrast, the effect on travel times by public transport was substantial. The relocation resulted in a 23 % reduction in average reported travel time by public transport. Correspondingly, the average reported travel time by car increased by 11 %.  Thus, the relation between travel time for the public transport and the car alternatives changed substantially with the relocation: In the before situation, the average travel time by public transport was nearly three times the average time by car. After the relocation, this changed to the public transport travel time being less than twice that of the car travel time. 

To be able to study the competitive conditions between the four main modes, a part of the analysis has focussed on the portion of employees with up to half an hour travel time between home and work with the different modes (Figure 2).

Figure 2 here
Car was, and still is, the quickest way to get to work for the majority of the employees. In the before situation, four out of five of the participants had travel times of half an hour or less by car. At the same time, only one third had a public transport service that could get them to the office within half an hour. Half of the participants could use a bicycle and only one out of six could walk in half an hour or less. In this respect, both car and bicycle were “faster” alternatives than public transport.

For the car, bicycle and walk alternatives, the relocation only led to minor changes in these ratios. For public transport, however, the change was substantial: After the relocation, the ratio of participants with 30 minutes or less travel time by public transport was doubled. Thus, the travel time competition between car and public transport had shifted significantly for a large proportion of the employees. The competition between public transport and bicycle also shifted, the relocation making public transport the “second best” mode, with bicycle on third place.

Mode choice for commute trips
The participants reported mode choice for the trip from home to work and from work back home again as two separate trips, allowing for information about shift in mode use within the same day. 

As a total over the surveys, the participants reported trips between home and the office on 80 % of the relevant weekdays. The remaining days they were absent from the office due to official trips, vacation, illness etc.
The average work day

The relocation led to considerable changes in mode choice for the commute trips, most notably a reduction in car use, and an increase in use of public transport. 

While the place of work was located outside the city centre, the car dominated, representing three out of four commute trips; 63 % car drivers and 10 % car passengers. Only 10 % used public transport, while 17 % of the commuters walked or used a bicycle to work.

The relocation brought along with it substantial changes in the employees’ mode choice for the commute trips. Most notable was the “disappearance” of two out of three car driver trips, and a tripling of the use of public transport: The car driver share dropped to 20 %, while the public transport share increased to 33 %. Furthermore, the use of slow modes was doubled, representing 30 % of the commute trips after the relocation. Various park-and-ride combinations were used more frequently, while the car passenger share remained unchanged.
The observed changes in car use correspond well with the changes caused by office decentralisation, as reported by Bell (1991), but with the reverse sign: bell reports that the move out of the Melbourne CBD caused an increase in use of car from 34 % in the ‘before’ case to 76 % in the ‘after’ case, and a drop in public transport use from 30 % to 10 %. In a similar study from Oslo (Hanssen, 1995), the relocation out of the CBD led to an increase in car use from 25 % in the before situation to 41 % in the after situation, and a drop in the use of public transport from 61 % to 46 %. The findings from Trondheim are also in range with effects observed when employers reduce or remove parking subsidies, as reported by Willson and Shoup (1990). They found that 19 to 81 percent fewer Los Angeles employees drive to work when they pay for their own parking.
The main pattern of the total mode use distribution in the Trondheim case study has remained stable during the first four years after the relocation, even though the 2004 data suggest a slight curbing of the initial effects. Compared to the situation short time after the relocation, there was a modest increase in the car driver and walk shares in the 2004 survey, while there was a corresponding reduction in the passenger shares for both car and public transport.
Figure 3 here
Some seasonal variation can be observed in the mode distribution (Figure 3). In autumn (wave II, IV and V), the share of trips by two-wheelers was higher than in early spring (wave I and III).

Work days with out-of-office duties

The participants had duty trips starting from the workplace on 8 % of the days they went to the office. The reported travel activity showed that mode choice for the commute trips was affected by whether or not the participant was scheduled for duty out of the office during the day, and increasingly so after the relocation: Changes in mode choice were substantial for days without out-of-office duties, but modest for the days with such tasks. There are several factors contributing to an explanation for this:

· The relocation brought along with it an improved access to public transport between home and work for a large portion of the employees, and it is thus natural to expect an increase in the use public transport on days without the need for a car for out of office duties

· For most employees, the relocation meant no more free parking at the office. On days with scheduled out-of-office duties, the parking can still be considered “free” for the employee, as the parking will be paid for by the employer. From the survey we learned that a majority of the employees felt “forced” to change mode for the commute trips, and that the changes in parking facilities was the main reason for this. The out of office duties thus provided the employees with the opportunity to maintain the preferred mode choice, namely using the car, without having to pay for the parking themselves.  

Day-to-day variation

As the survey included reports on mode choice for an entire week, it has been possible to study day-to-day variation in mode choice for the commute trips.

As a total, a little more than one third of the participants switched between modes during the survey weeks before the relocation. The results from the after-survey suggest that this figure increased somewhat with the relocation (Figure 4). The remaining participants kept to one single mode for all commute trips during the survey week.

Figure 4 here

Before the relocation, roughly half of the participants were driving their own car to work every day of the week. This changed to one out of eight shortly after the relocation, but increased to one in six in 2004. Correspondingly, only one out of twenty five employees would use public transport to work every day before the relocation. When the offices had been moved to the city centre, this share increased to one out of five during the first year. The 2004-survey suggests that this share has dropped somewhat during the following years. The same long-term effect can be seen for the park-and-ride alternative: A lower proportion of the participants use this alternative every day in 2004 than in the first year after the relocation. Finally, the fraction using bicycle or walking only, increased from the before situation to the after situation, and the 2004 survey indicates that this growth has continued during the years following the relocation.
Type of change

In 2001, after the relocation had taken place, one fourth of the employees stated that the relocation had not affected their mode choice for the commute trips. Well over one third said they had shifted mode consistently, five days a week, and an additional fourth had changed mode for three to four days a week.
Figure 5 here
More than half of the employees who stated that they used the car much less frequently after the relocation, had shifted to public transport (Figure 5). In 2004, these employees were asked to assess how their mode choice had changed since short time after the relocation took place. The responses indicate that the immediate reduction in car use for this group of employees has been continued, resulting in a further decrease in the use of car for commute trips (Figure 6). Four out of ten stated that they had reduced the use of car further since 2001, and a similar share used public transport more frequently.

Figure 6 here
Who changed travel behaviour, and why?

Who changed choice of mode?

The employees who shifted from car to other modes of transport, differed from the ones who maintained their pre-relocation travel behaviour in a number of aspects (Table 2). They had a better public transport service available for the commute trip, they lived closer to the city centre, had higher parking costs at work and fewer obligations to take care of during the commute trip. 
Table 2 here
There were no differences in gender or age distribution with respect to change in mode choice, but married/cohabitating participants with young children tended to have a lower degree of change than the average. 

What caused the changes?

The participants were asked to identify the most important reasons for the changes in travel behaviour. The main reason, given by two thirds of the participants, was changes in parking conditions at the place of work. Changes in public transport service and change in distance between home and place of work were each given as reason by one quarter of the participants.

One third of participants who had changed travel behaviour, said they had done so out of their own wish. The remaining two thirds stated that they felt “forced” to change. In the 2004 survey, 12 % of this group said that they later had increased the use of car for commute trips. 
The restricted parking facilities was the main reason for the change for the ones who felt forced to reduce their use of car, although the improved public transport service was important for this group as well. For the ones who had changed travel behaviour out of their own wish, the change in distance between home and work was an important factor.
What happened to the car?
Change in car use

In two out of three cases where an employee had reduced the use of car, the vehicle was left unused at home. The last third said that other members of the household used the car instead. 

The cars being left unused at home by the participants in the 2004 survey represented a daily reduction of a total of 1 100 vehicle-kilometres by car. The total reduction for the entire staff would have been significantly larger.

Car ownership

The reported changes in car ownership indicate that the relocation has had a long term effect in terms of reduced car ownership. For the employees who had reduced their use of car for commuting, car ownership was down 5 % from 2001 to 2004. Employees who had maintained their pre-relocation use of car, had no such change in car ownership. 
Consequences for household members and activity patterns
Consequences for other household members

The relocation of offices affected the families of every fourth participant. In some 10 % of the households, other members had gained daytime access to the car, and in a similar number of households, other members had had to take over responsibilities for collective errands and accompanying children. These effects were mainly present among the participants who had reduced their use of car for commute trips. Among those who had maintained their pre-relocation pattern of mode use, the most frequent consequence for other household members was that they had lost the ride-sharing option. 

Change in activity patterns
Some of the employees (12 %) had changed their work hours due to the relocation, and some 8 % had shifted dentist, doctor or hairdresser for the same reason. Two of the employees stated that the relocation had influenced their choice of residence. Other effects stated by the employees ranged from complaints about the relocation leading to increased use of car, to improved fitness due to more frequent walks to work.

The relocation also meant improved access to the facilities the CBD can offer. More than half of the participants went shopping in the CBD more frequently, and more than one third went out for lunch or dinner in the CBD more frequently than before the relocation. Some of the employees (8 %) went in to the city centre more frequently in evenings and weekends as well, as they had become more familiar with the services and activities available there. However, a similar number stated that they made fewer trips to the CBD in evenings and weekends, as they after the relocation were able to combine errands and activities in the CBD with the work day, so this probably events out. 

Conclusions

The surveys presented here were aimed at identifying how a relocation of work place can affect the employees/travel behaviour. 
The changes in mode use have been substantial, with a shift from car as most prominent feature.  The main pattern of changes has proved stable over time.
With certain reservations, it is possible to conclude that there is a net effect in terms of reduced use of car for the employees affected by the relocation. The vast majority of the employees reduced their use of car when the offices were moved, and this reduction has been maintained since then. In two of three cases where an employee has cut down on car use, the car is being left unused at home.

For the majority of the employees, the relocation led to significant improvements in public transport services available for the commute trip. This clearly contributes to explaining the shift in mode use. However, according to the employees, the most important explanatory factor was the restriction in parking facilities following the relocation.

This is valuable experience to be used in situations where positive and restrictive means are considered in order to affect mode choice (“carrot or stick”). Restrictions in parking services can be made independent of any relocation-processes, but effects of the magnitude experienced here are probably only obtainable if there is a sufficient public transport service available. Old habit die hard, but the findings presented here prove that it is not a mission impossible.
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Tables
Table 1:
Indicators of level of transport service, before and after the relocation
	Indicator
	2000
	2001
	2004

	Share having to change public transport vehicle between home and work
	50 %
	6 %
	4 %

	Share holding a public transport pay card
	29 %
	62 %
	51 %

	The cost of using public transport to and from work with a single trip ticket
	USD 6.5
	USD 7.1
	USD 8.1

	Share with free parking at work
	100 %
	50 %
	45 %

	Average parking cost per day when paying
	Free
	USD 10.5
	USD 12.7

	Average travel time home – work by public transport
	43 minutes
	33 minutes
	32 minutes

	Average travel time home – work by car
	17 minutes
	19 minutes
	18 minutes

	Travel time ratio, public transport / car
	2.7
	1.7
	1.8


Table 2:
Indicators of level of transport service, participants who did / did not reduce the use of car after the relocation
	Indicator
	Participants with reduced car use
	Participants with no change in car use

	Share having to change public transport vehicle between home and work
	4 %
	10 %

	Share holding a public transport pay card
	69 %
	41 %

	Average parking cost per day (including free parking)
	USD 6.2
	USD 3.1

	Share with free parking at work
	12 %
	25 %

	Average travel time home – work by public transport
	32 minutes
	38 minutes

	Average travel time home – work by car
	18 minutes
	23 minutes

	Standing obligations requiring stops on the way between home and work
	4 %
	14 %

	Residence in/close to city centre
	88 %
	12 %
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Figure 1: Old location (star) and new location (CBD)
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Figure 2: Share of participants with 30 minutes or less commute time with the respective modes
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Figure 3: Average mode distribution for commute trips, days with no out-of-office duties
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Figure 4: Participants’ stability in mode use during survey week
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Figure 5: Shifts in mode use for participants who use car much less frequent after the relocation. 2001 survey
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Figure 6: Shifts in mode use from 2001 to 2004 for participants who used car much less frequent in 2001, after the relocation
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        * NB! For the “less frequent” category, the absolute value gives the correct share. 

          The negative sign is used for illustration purposes
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