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Abstract: Workplace relocation can have a significant impact on commuting trips as well as on
the location and number of activities scheduled within the home-work tour. This often exogenous,
non-voluntary event affects the entire activity-travel behavior of the employees. As response,
employees can adopt several short- and long-term adaptation strategies to cope with such change,
the most obvious being commuting mode shifting, acquire new mobility resources (e.g., buying a car)
or changing residential location. As workplace relocation can be consequence of national policies
aimed at decongesting the city centers or to favor the development of new business areas, undesired
macroscopic changes in modal shares and in land developments may be observed. While a decrease
in the commuting time after a workplace relocation is, in some cases, observed, an increase in car
use for the commuting trip may be observed as well. This paper aims at providing an in-depth
understanding of the effect of workplace relocation on travel behavior by reviewing and selecting the
relevant scientific literature on the topic, which has in the last years gained popularity. The findings
and observations summarized by the literature review are then complemented with the specific
example of the relocation of the University of Luxembourg employees. Finally, we indicate potential
directions for research, which are currently underexplored.

Keywords: workplace relocation; travel behavior; commuting; trip chaining; mode choice

1. Introduction

Workplace relocation can be a decision made by the employer to seek (expected) advantages for
the company (lower rental costs, higher accessibility, opportunity for expansion, access to labor market,
etc.) and to meet societal goals (contributing to less pressure on central business districts, development
or requalification of peripheral areas, etc.). The global employee relocation market was valued at
$29 billion in 2017 and is forecasted to grow up to $32 billion by 2021. Despite many key drivers that
can guide the decision of where to relocate firms, rarely does this decision consider the impact on the
mobility of the relocated employees.

Relocating the workplace is an important life event that has the potential to impact employees’
commuting behavior as well as their entire daily mobility and habits, since often daily activities are
chained to the home-work trip. Many studies indicate that workplace relocations are often associated
with increased car commuting rates (e.g., [1,2]). Hence, urban planners or policy makers might wish
to monitor and manage the mobility of firms in order to mitigate or, at least, anticipate possible
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negative effects in terms of sustainable mobility. This process may need a long transition period to
push commuters towards more sustainable transport modes [3].

Residential relocation and change in the employment status are the two life events having the
most impact on travel behavior [4,5]. Although these two life events are, in most cases, resulting from
individuals’ or households’ choice, this is not always true for workplace relocation, hence some workers
have no other choice than to develop adaptation strategies in order to cope with changes in their
daily routine. To cope with office relocation, workers might adopt various short-, mid-, and long-term
adaptation strategies [6]. Shifting to a different mode seems a rather intuitive adaptation response,
but individuals might also change job, move residence, modify their habitual activity locations,
modify their activity pattern (e.g., activity sequence, activity duration), acquire or adopt new mobility
solutions, etc. [7].

The aim of this study is to systematically review and discuss studies that specifically focus on the
impact of workplace relocation on travel behavior, and more specifically on mode choice, looking at
both short-term and long-term effects. To complement the literature survey, we share our experience
following the monitoring and recurring data collection and analysis of the University of Luxembourg
relocation, which, in its comprehensiveness and complexity represents a perfect example to show
quantitatively workplace relocation impacts. In this sense, this review is complementary to a recent
work where the literature addressing and analyzing the impact of workplace location on travel behavior
has been reviewed [8]. In line with earlier work, this study focuses on relocations as a decision from
the employer (or due to some adopted policy) perspective, and not from the employee. This is rather
common since most of workplace relocations do not result from individual decisions, unless this
decision is made as response to changing the job. For a comprehensive overview of relocation of
residence and job places as a choice made by individuals, the reader can refer also to the work of Van
Ommeren [9].

Differently from previous works, the main objective of this paper is to provide a comprehensive
analysis of the impact of workplace relocation on travel behavior, and to identify possible knowledge
gaps suggesting future research directions. A second objective is to provide researchers with advice
on which methodology (related to data collection, analysis, and comparison techniques) should be
adopted depending on the investigated research question. Therefore, in Section 2 we begin with an
overview of the different data collection strategies and methodological approaches adopted in past
works to study workplace relocation impacts. Section 3 focuses on short-term impacts, in particular
in the travel behavior. This is an extensively researched topic, which we enrich by discussing two
relatively less explored aspects. First, we discuss the impact on the full daily activity-travel patterns,
and in particular how job relocation can change the location and number of activities performed in the
home-work trip chain. Second, we show that commuting travel surveys may not give the full picture if
only data from the typical day is collected. We show in fact from our case study that atypical days
can be very frequent, and the travel behavior and experience may be significantly different. Section 4
explores the longer-term dimension and in particular the effects of relocation to car ownership and
residential choice. Finally, Section 5 discusses the implications of workplace relocation to develop
and implement sustainable transport policies, and more generally to company mobility management
strategies, and provides the main conclusions of this study.

2. Workplace Relocation Impact: Some Background

The impact of changing the job location may involve decisions at different levels and may depend
on external and contextual characteristics. Figure 1 provides a graphical representation of the different
variables involved and affecting mode choice, and modal shifts in case of relocations.

We can broadly distinguish four types of factors determining mode choice, related to characteristics
of the workers, of the company, to the environment, and to the transportation services. Changes in
individual/household characteristics may be exogenous and not influenced by changes in workplace
location, like for instance the individual socio-economic characteristics (education, age, family
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composition), whereas income could be impacted (e.g., salary raise to compensate for the relocation).
Vice versa, they could be factors that favor or discourage modal shifts (e.g., mobility impairments).
Other factors such as car ownership or residential location can be long-term decisions that have been
done in response (or sometimes in anticipation) to workplace relocation.
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Figure 1. Main determinants of commuting mode choice.

Employer characteristics can also explain commuting mode shifts. In particular, providing
or limiting facilities such as bike and car parking spots, corporate mobility services (carpooling,
car-sharing) and generally mobility management solutions at the enterprise level have an impact on
commuters” behavior, and these measures may be more effective depending on the size and type of
business. For instance, large employers can enjoy the economy of scale of shared mobility, as well
as flexible working hours and part time allow to reduce the number of trips to work. Similarly,
improvements in the quality of the available transportation systems (road capacities, public transport
and other collective services, bike paths, etc.) at the new site may partly explain changes in travel
behavior, when compared to the situation at the old sites. Additionally, decisions can be different
depending on the specific context and be driven by national trends (sustainable policies, land use
development) or external events (weather conditions). Finally, psychosocial characteristics such
as social norms and status, environmental concerns, habits, as well as intentions and perceptions
may be determinants explaining differences in mode choices. We will not go in depth on these last
characteristics and the reader can refer to the comprehensive review by De Witte et al. [10].

Following the scheme depicted in Figure 1, in this paper we analyze and discuss the literature
investigating the relation between the above variables. To complement the literature review, we share
our experience and the results of the University of Luxembourg relocation, which is used as case
study. Being a very complex and interdisciplinary problem, involving human behavior and factors,
transportation engineering, economics and spatial planning, providing a concise and coherent analysis
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is extremely difficult. Our approach does not pretend to be exhaustive, but to provide a number of
points for discussion and to highlight potentially unexplored research directions.

This paper specifically focuses on the modification of the employees’ travel behavior after their
workplace relocation. Other stakeholders, such as recurrent business visitors or delivery companies
may also have to adapt their mobility pattern to the new location [11]. Although it is a relevant category,
we did not perform deeper analysis in this respect.

2.1. Literature Selection Strategy and Ouverview of Selected Papers

The available literature on workplace relocation is vast enough to discuss possible general trends,
and to highlight the relevance of contextual specificities. In particular, we reviewed and classified
works based on the types of data collected and analyzed (e.g., census data collected over multiple
years, dedicated travel surveys, etc.), the study approach (single relocation study, analysis of a large
number of firms, etc.), and the methodology adopted for the analysis (quantitative, descriptive, etc.).
Moreover, general conclusions on the impact observed in terms of travel time, distance, and mode
changes are synthetically summarized.

A large variety of keywords were used (i.e., employment decentralization, jobs suburbanization,
offices relocation, etc.), combined with a variety of definitions related to mobility (i.e., travel behavior,
commuting traveling, daily mobility, activity-travel patterns, etc.). Hence, it was not possible to use
a structured paper selection approach (as suggested by e.g., [12]). Instead, a backward snowballing
method was used to identify topical papers and extract the relevant results.

The effect of workplace relocation on commuting patterns became a main a subject of study since
the 1960s [13-16] but this research question has mainly gained popularity in the 1990s (e.g., [17-22])
especially thanks to new data collection techniques (e.g., digital surveys). Geographically, case studies
are reported for the US [18,23-27], Europe [1,7,13-17,19,22,28-31], Australia [32-34], and Asia [2,20,21].
Figure 1 shows the geographical spread of the studies considered in this literature review.

The selected papers for this study cover a long period of time (1966-2020) and have a broad
geographical spread (see Table 1 and Figure 2 for an overview). In the 1960s, employment decentralization
was the dominant spatial trend in American metropolitan areas and many studies focused on the
impact of decentralized offices in the commuting mode choice [13,14]. Some of the reviewed scientific
studies dealt exclusively with office decentralization but did not include information on the mobility
aspects. Wabe [14] explained how “The location of Offices Bureau” was fostering companies to move
from central London to the periphery. Yang et al. [2] provided another example of decentralization
planned by national governmental policies using data from Kunming, China. The impact of massive
workplace relocations (or Government Job Resettlement (GJR) using their terminology) from the urban
center to new towns located at the periphery was studied. According to Aarhus [19], suburban areas
become attractive as they may offer faster licensing procedures, planning or construction authorizations,
and other administrative regulations. Concerning the drawback for institutions for moving from a
central to a peripheral site, we can mention the loss of prestige and attractiveness, the possible longer
distance from the “places of power,” increased difficulty in reaching the institution’s location for
visitors, etc.
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Table 1. Overview and classification of selected papers.

50f22

General Conclusion on:

Publications Spatial Context Type of Data Study Approach Methodology
Time Distance Mode
Aarhus (2000) Oslo, Norway Post relocat.lon interview Wl.th Single relocation Qualitative analysis NA NA Car increase
representatives of 5 companies
1982 and 1999 metropolitan Thorough descritive
Aguiléra et al. (2009) Paris, France census data + 1983 and 2001 Paris ~ Suburbanization trend com ar;gson P Stable Slight increase Slight car use decrease
travel surveys P
Alpkokin et al. (2008) Istanbul, Turkey Workplaces” location in 1985 Decentralization trend Employment CIU§ter Decrease NA NA
and 1997 dynamics analysis
Angel and Blei (2016) USA WorkPlace reloc‘a'tlon of several Decentralization trend ~ Descriptive analysis Decrease Decrease NA
firms in 40 US cities
Bell (1991) Melbourne, Australia ~ Prior and ex ante travel survey Single relocation zrril;);%;;lescrlp tive Decreased NA Car increase

Burke et al. (2011)

Brisbane, Australia

Regional travel survey, stated
preference surveys

Decentralization trend
forecasting

Modeling and Simulation
approach

low decrease

low decrease

PT increase

Survey on 320 former downtown

Submarket analysis and

car increase, PT

Cervero & Landis (1992) San-Francisco bay area Suburbanization trend . . Decrease Stable
workers stepwise regression decrease
. Vehicle miles traveled (VMT) s . . . .
Cervero & Wu (1998) San-Francisco bay area between 1980 and 1990 Suburbanization trend  Decomposition analysis NA increase Car increase
Transportation and land use data Suburban centres Stepwise regression and
Cervero (1991) USA at the building level for 6 ; puise regressic NA NA NA
analysis elasticities analysis
suburban centers
Cumming et al. (2019) Kelowna, Canada Stated Preference Survey Single relocation (to Modal shift modeling Decrease Decrease Car shift to PT and
downtown) carpool
Daniels (1970) Greater London, UK 1961 and 1966 national Decentralization trend Thorough descriptive Large decrease Possible decrease Car increase
employment census data comparison
Survey implemented in 1969 on Descriptive analvsis and
Daniels (1972) Greater London, UK 63 decentralized offices (7143 Several relocations - P naty NA NA Car increase
linear regression
respondents)
2 cross-sectional travel surveys
Daniels (1981) Greater London, UK (1969 ar.1d 1976) implemented on, Several relocations ]?escrlptlve ar.1a1y51s and NA NA Car increase
respectively, 7143 and 7760 linear regression
workers)
Several relocations . . ;
Frater et al. (2019) Christchurch, NZ Focus group interviews from suburb to Analysis of Variance NA NA Car shift to PT, soft
(ANOVA) modes and carpool
downtown
Gerber et al. (2020) Montreal, Canada Retrospective survey for before Single relocation Discrete choice modeling Slight decrease NA NA

and after relocation
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General Conclusion on:

Publications Spatial Context Type of Data Study Approach Methodology
Time Distance Mode
. 1977 and 1983 Nationwide .
Gordon et al. (1989) 2 largest urbanized Personal Transportation Decentralization trend Thorough descriptive Decrease NA NA
areas in USA comparison
Study survey
American Housing Survey data
Gordon et al. (1991) 20 American cities f[.)r 1980 and 1.985 for the 20 Decentralization trend Aggregated comrputmg Decrease Decrease NA
biggest American behavior comparison
metropolitan area
Hanssen (1995) Oslo, Norway Prior agd exante 1-day Single relocation Thorough descriptive Stable Increase carncrease,
travel diary comparison PT decrease
Household panel data (2 Co-location Descriptive comparison and
Kim (2008) Seattle area, USA consecutive years) between 1989 . . rip comp . Stable Stable NA
hypothesis testing location choice modeling
and 1997
Detailed person travel survey for - .
Levinson & Kumar (1994)  Washington DC, USA 1968 and 1988 in Decentralization trend Thorough descriptive Stable or slight Increase NA
comparison decrease

Washington DC, USA

Li et al. (2016)

Brisbane, Australia

Traffic volumes

Modeled Single
relocation

Transport modeling and
Simulation approach

low decrease

low decrease

transit trip increase

Naess & Sandberg (1996)

Oslo, Norway

Travel survey of 485 workers
from 6 institutions

Single relocation

Multivariate Regression
Analysis

NA

Increase

Shift to car

Olaru et al. (2004)

Melbourne, Australia

Focus group interviews

Single relocation

Descriptive comparison and
quantitative analysis

Slight increase

Slight increase

Decrease of soft
modes use

Single relocation

Potential car

Patella et al. (2019) Rome, Italy Focus group interviews Discrete Choice Models Decrease Decrease decrease/use of
(to downtown) .
Park&Ride
Rau et al. (2019) Munich, Germany Quasi-longitudinal survey data Single relocation Mobility Biographies NA NA Shift to car
based on retrospection (to suburbs) Approach
Household survey (N = 1797),
Sim et al. (2001) Tampines, Singapore Employees survey (N = 439? and  Suburban job park Thorough descriptive Potential Potential decrease ~ Potential car decrease
Employers survey (N = 25) in assessment comparison decrease
Tampines area (1998)
Sprumont et al. (2014) Luxembourg Travel survey beforg the Modell.ed Single Discrete Choice Models Slight increase Increase Shift to car
relocation (329 replies) relocation
2 weeks travel diary before and Standard Deviational
Sprumont et al. (2018) Luxembourg after relocation (51 and 43 Single relocation NA NA NA

individuals)

Ellipses

Vale (2013)

Lisbon, Portugal

Retrospective questionnaire

Single relocation

Discrete Choice Models

Slight increase

Slight increase

Car increase
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Publications Spatial Context Type of Data Study Approach Methodology
Time Distance Mode
von Behren et al. (2018) Karlsruhe, Germany Face-to-face 1nteFv1ews before Relocation from Thorough descriptive Slight decrease Slight decrease Car use decrease
and after relocation suburb to downtown  comparison
Walker et al. (2015) Godalming, UK 3 Surveys (1 befor,e, 2 after) t9 Single relocation Linear r.nv.(ed—effect.s model NA NA Train increase,
assess employees’ mode habits and logistic regression car decrease
Questionnaire on a firm Thorough descriptive Important
Wabe (1967) London, UK workforce (600 staff) 2 years after ~ Single relocation & P P Possible decrease ~ Car increase
. comparison decrease
the relocation
Yang et al. (2016) Kunming, China Stated Preference + Revealed Single relocation Discrete Choice NA NA From soft and PT to

Preference survey

Models (MNL)

car use

NA: Not Addressed; PT, public transport.
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Figure 2. Geographical spreading of the selected studies.

Some studies [18,22,25,26,35] describe the aggregated effect of employment suburbanization
at the regional level using census data. Even if this is unlikely, job suburbanization trends might
happen without the relocation of a single company. Creation of a new company in the suburbs,
disappearance of business in the city centers might contribute to job sub-centering process. For instance,
Aguilera et al. [22] using the metropolitan travel survey of Paris in 1983 and 1991, showed the effect
of job-decentralization without analyzing specifically a company relocation. Studies using both
approaches, i.e., either the analysis of job suburbanization trends or single relocation events, have been
included in this literature review. Indeed, it is assumed that single decentralizations are, among other
things, the cause of employment suburbanization trends.

2.2. Case Study: The University of Luxembourg Relocation

To enrich this literature review with evidence-based analysis, we used our experience with the
University of Luxembourg relocation. This case study is exemplary, since it involves and allows us
to discuss and provide empirical findings related to most of the determinants illustrated in Figure 1,
thanks to the availability of different dataset obtained over a long period (8 years) and using different
data collection strategies and modeling techniques, which will be further introduced in Section 3.
Figure 3 provides a timeline of the major events determining the workplace relocation dynamics
(national policies, moving phases, introduction of mobility services) on top, while at the bottom the
different data collection campaigns are shown.

Events
2003 University of 2011 National Sustainable 2015 Campus Walferdange 2016 Rectorate and 2017-2018 Faculty of
Luxembourg founded ~Mobility Policy moved to Belval administration moved Science partly moved
. 2015 Carsharing &
2001 Project ‘Cité des | 2006 Decentralised 2013 Public Transport Shuttle introduced, 2017 Shuttle
Sciences’ developed Concentration Policy Pass 30% subsidy 50% PT Pass subsidy stopped operating
| I | | Timeline
2012 First Uni 2014 Second Uni 2016 Third Uni 2020 Fourth Uni
Travel Survey  Travel Survey Travel Survey Travel Survey
2::: (;c:ll::tlon 2015 First Wave 2015 Second Wave
i Multiday Survey Multiday Survey

Figure 3. Timeline of the main events related to the University of Luxembourg relocation.

The University of Luxembourg is a young university welcoming 6500 students and more than
1800 staff members and is the only public university in the Grand-Duchy of Luxembourg, a small
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European country facing big mobility challenges. Every day, in addition to more than 250,000 generated
commuting trips produced by the 626,000 residents, the country welcomes around 200,000 cross-border
workers, which represent almost 43% of the total work force [36]. While 73% of the workers living in
Luxembourg commute by car, the share reaches 85% for cross-border workers [37]. Despite being a
car-dependent country, ambitious modal split targets have been adopted since almost a decade through
a National Sustainable Mobility Plan, based on which, by 2025, 25% of all trips should be performed
using non-motorized modes of transportation (walking and cycling), while of the remaining 75%, 25%
should be done by public transport (PT). These targets have also been differentiated by commuting
distances [38].

The high congestion levels experienced in Luxembourg are related to the historical monocentric
development of the country: approximately 50% of jobs are located in Luxembourg City. In order to
decrease the pressure to the capital (in terms of commuting flow, residential prices, etc.), and to reach a
more balanced development of the country, a decentralized concentration [39—-41] land use policy has been
implemented in 2006. One of the main projects following this policy is the creation of the Cité de Sciences
in Belval, an area located in the South-West region of the country. This site, a former industrial area,
hosts today most of the university facilities, research centers, company headquarters, a hotel, theatres,
music hall, a train station, and various types of accommodation, especially for students and university
staff. This new activity center is also expected to increase the attractiveness of the surrounding cities,
favoring the expansion of the whole region. The University of Luxembourg started relocating to
Belval from 2015. Formerly, the majority of the university activities were located on three campuses
located in Luxembourg City (Kirchberg and Limpertsberg) or in its close surroundings (Walferdange).
The Walferdange campus, hosting more than 600 employees, was the first to fully relocate, followed by
two more waves in 2016 (the university administration) and in 2017 and 2018 with part of the Faculty
of Science and Technology. To handle the transition period, with staff commuting almost daily to and
from different campuses, the university adopted different mobility management measures to improve
the accessibility of the campuses. In particular, in 2015 a corporate car-sharing system was introduced,
together with an inter-campus shuttle (later discontinued due to high operating costs and low usage).
Also, since 2013 public transport monthly passes have been provided with a discount, initially set to
30% and then raised to 50% from 2015. To date, around 75% of the staff members currently have the
main office in Belval, but daily interactions between campuses are frequently observed, especially for
meetings and for lectures.

This relocation activity of the University of Luxembourg represented an excellent case study for
analyzing short and long-term changes in mobility patterns and habits due to workplace relocation.
For this purpose, four travel surveys collecting the commuting behavior of a minimum of 35% of the
university staff were performed (2012, 2014, 2016, and 2020). In addition, two waves of a 2-week
travel diary were collected in 2015 and 2016 with a sample from the staff members of the Walferdange
campus, in order to obtain additional insights into the whole activity-travel behavior of the relocated
staff. Some in-depth analyses performed with this data were published in earlier papers [7,31,41],
and main results are used in this paper to showcase and support the findings from the literature survey,
and to provide empirical and evidence-based arguments for exploring further research opportunities.

3. Data Collection and Methodological Approaches

3.1. Data Collection Strategies

Analyzing job relocation trends requires, first, to have comparable databases collected at two or
more collection periods. Choosing the correct interval of time is however not straightforward since a
too short period may not allow long-term changes to be observed, whereas a too long period may result
in observing changes caused by relocation with more general societal trends. For instance, Cervero and
Wu [18] used data (size and density) from employment centers in the San-Francisco Bay Area in both
1980 and 1990 to generate and then analyze journey-to-work statistics. Similarly, in order to analyze
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the workplace location dynamics in Istanbul, Alpkokin et al. [35] used employment data in 1985 and
1997, while Gordon et al. [24,25] used data from the American Housing Survey of 1980 and 1985 for
the twenty largest American metropolitan areas, hence providing general analyses at a nationwide
level. Many studies such as [11,17,19,23] used different data collection approaches. Bell [6] used prior
and ex-ante cross sectional surveys to assess the impact of a workplace decentralization in Tooronga,
Australia. Cervero and Landis [23] identified and selected workers whose jobs had been relocated
from downtown to the suburbs and asked retrospective questions about their travel behavior before
relocation and questions about their behavior after the move. Similarly to [6], Hanssen [17] collected
travel behavior information before and after the event using a one-day travel diary.

An important time interval between two data sets allows to observe mid- and long-term effects of a
relocation, but ongoing general trends might also affect the assessment of the firm relocation [15,16,42,43].
Daniels [15,16] explains that while significant increases in car ownership rates were observed 8 years after
companies decentralization, this associated to general car ownership trends in the UK during the 1960s
and the 1970s. Levinson and Kumar [44], who used travel survey data of 1968 and 1988, mention that this
rather long period was also characterized by “Metropolitan trends” (car ownership increase, population
and travel demand increase, etc.) and also by important transportation infrastructure developments.

Implementing a data collection phase before and after the relocation can also lead to response
rate issues. As pointed out by Sprumont et al. [7], a large time gap between the before and after data
collection might have several drawbacks. First, some workers may have meanwhile decided to quit
their job, other might have decided to relocate their house or other anchor activities (children’s school
location, preferred shopping places, etc.). These mid- and long-term adaptations might interact with
short-term adaptations. Bell [6] implemented an ex-ante survey 5 months before the relocation and
a second survey was implemented 10 months after the relocation (15 months’ time between prior
and ex ante surveys). In this study, constituted of 846 valid replies, only 50% of respondents were
in common if compared to the first wave. Daniels [15,16,42] performed a data collection campaign
8 years after implementing a first survey. It turned out that only 27% of the workers who participated
to the first data collection phase also took part in the second phase. In addition, some employees’
companies did not understand how they could contribute to the survey since they had been recruited
years after the settlement of the firm to that actual location [42]. Wabe [43] also faced issues while
collecting data from a firm (600 employees in total) 2 years after it moved from the London CBD to
the suburbs. Indeed, no information was available regarding the share of workers who had quit the
company in the meantime. Assessing the effect of workplace relocation after a large time interval
might be tricky in the sense that some firms might not consider themselves as decentralized [42].

The adopted data collection method is an equally important aspect if compared to the number
and frequency of times a survey campaign is performed. Stated preference surveys are a classical
method to obtain information on travel behavioral changes (mode choice, change in individuals’
socio-demographic characteristics, etc.). Yang et al. [2] used stated preference surveys to assess the
impact of Government Job Relocation (GJR) in Kunming, China. They acknowledged the possibility
that respondents, when filling the stated preferences experiment, may have chosen hypothetical
travel modes without realizing all the implications for the data analysis (travel time, access to public
transport services, etc.). Aarhus [19] opted instead for a focus group analysis with representatives of five
companies in Oslo (Norway). This approach provided valuable information about the determinants
of location selection of relocating companies, but did not provide precise information on modal split
variations, commuting times or distance increases, etc. Walker et al. [45], when studying the relocation
of a pro-environmental charity institution (WWF) in the United Kingdom, adopted a very interesting
strategy, which consisted on collecting information 19 months prior to the relocation and then 1 and
4 weeks after the move. This peculiar data collection was implemented in order to test behavioral
attitudes related to travel mode selection. Specific data were collected such as the Environmental
Attitude Inventory (EAI) and a Self-Report Habit Index (SRHI). Sprumont and Viti [41] also developed
and implemented a similar sophisticated data gathering process. One month before and one year
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after the relocation, they implemented a travel diary data set on 51 employees. For 2 weeks (including
weekends) respondents provided information on all their activities (location, activity type, duration)
and trips (time, mode), hence giving useful information on complete activity-travel chains. In addition,
a stated preference survey was also collected using the same individuals to enrich the dataset with
socio-demographic and other travel behavior-related data. Asking retrospective questions about travel
behavior before a workplace relocation combined with questions regarding the behavior after the
move seems good trade-off between data quality and time investment, as it was done recently by
Gerber et al. [46]. However, depending on the timing of the data collection phase, results provided
by retrospective questions might be distorted by time. This issue was already raised by Wabe [43],
who highlighted that when asking for the commuting time at the previous workplace some inaccuracies
might arise. Finally, access to human resources data allows to analyze other dynamics such as residence
location of previously employed and new employees. These data have been also used in this paper to
link our literature review to the specific case study.

Obviously, the data collection strategy to adopt depends on the research question and has to
be developed carefully. Assessing the impact of an event, workplace relocation in this case, means
that sufficient data collected both before and after the event will be needed, which causes additional
complexity in the research process, and a challenge in collecting large, statistically significant datasets.

3.2. Methodological Approaches

The methodology for travel behavior analysis varies according to the research question. Studies
covering most of the aspects of commuting pattern modification (commuting mode, distance, and
time) due to workplace relocation mostly rely on thorough descriptive analyses (e.g., [6,15,16,42,43]).
This allows researchers to adopt data-driven approaches such as linear or multivariate regression
methods [11,45]. As an alternative, travel behavior modeling can leverage the data and provide additional
interpretation and prediction opportunities. For example, Vale [1], Yang et al. [2], and Gerber et al. [46] used
discrete choice models (Multinomial Logit, MNL) with revealed and stated preference data to compare
the variation of parameter estimates between anticipated and actual mode choice. Sprumont et al. [31]
used MNL to forecast future modal shifts at the new workplace using travel survey data prior to
workplace relocation. Similarly, but at a larger scale, Li et al. [33] and Burke et al. [32] predicted
different decentralization scenarios for 2031 at the city level using transport modeling techniques to
estimate aggregated modal shares, vehicle kilometers and vehicle hours travelled. This long-term
forecasting approach allows to analyze and test various policy regulations to mitigate the possible
drawbacks of workplace decentralization.

In order to analyze decentralization impacts, Alpkokin et al. [35] used employment dynamic
clustering analysis. Walker et al. [45] applied methods from psychology to analyze travel habit
formations and decays during workplace relocation. They used data from Environmental Attitude
Inventory (EAI) and a Self-Report Habit Index (SRHI) to develop a linear mixed-effects model to
compare habits strength for the new and old location and logistic regression to predict travel mode
change. In order to assess the employees’ activity space variation after a workplace relocation,
Sprumont and Viti [41] used Geographical Information System (GIS) tools and more specifically
Standard Deviational Ellipses (SDE) to assess the variation of the activity space related to a disruptive
event in the activity-travel routine. Notably, this approach allowed to gain additional insight into the
impact of relocation to the whole daily and weekly activity-travel behavior of the employees.

Obviously, no methodology is arguably better than another and, often, different methodologies
may be applied to common datasets. The research question will suggest a specific methodology, which
will likely influence the data collection strategy. A narrow, very specific research question can lead to
specific data gathering processes and less conventional methodological approaches.
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4. Short-Term Impact of Workplace Relocation

4.1. Workplace Relocation and Changes in Commuting Mode

Modal shifts related to workplace relocation can be related to modifications of (1) the Public
Transport (PT) accessibility, (2) the road accessibility, (3) the parking provision, and (4) the share of
employees with a short distance to work [16]. Of course, a relocation from the city center to the suburbs
has the potential to affect all of the aforementioned 4 elements.

The modal split variation is partially due to a modification of the distance to the Central Business
District (CBD) and the urban density [24]. Bell [6] showed that after a decentralization from Melbourne
downtown to a suburban area 8.5 km away from the CBD, car use increased from 34% to 76%.
Hanssen [17], using data from Oslo, indicated that the suburbanization of an insurance company
increased car use from 25% to 41% despite that the new worksite was well served by public transport.
More significant modal shift observations were provided by Wabe [43], who indicated that a firm
decentralization in London led to an increase in car use from 8% to 71%. However, as pointed
out by Yang et al. [2], the relocation of the employees is not necessarily leading to higher car use.
Indeed, many studies show that relocation or decentralization of firms is indeed often associated with
higher car use levels [6,15,16,42,43]. However, counter examples can be found e.g., in the studies
from Walker et al. [45] and Sim et al. [21], who mention a (possible) modal shift towards sustainable
alternatives (mainly, from car to PT).

For the University of Luxembourg, changes in mode choices were very different from those
forecasted by discrete choice models [31] when forecasting the effects of relocating to Belval (Table 2).
A predicted increase of car use was not confirmed by the data, and, on the contrary, it decreased
substantially in favor of a higher share of public transport trips. This may be due to the changes in
transportation infrastructure and services, together with mobility management measures that were
meanwhile adopted to guarantee a better accessibility to the new campus (new public transport lines,
paid vs. free parking at the old campuses, public transport pass subsidies, introduction of a corporate
car sharing system), together with long-term factors that are more difficult to be incorporated in travel
prediction models (residential changes, company workforce turnover).

Table 2. Modal split at the University of Luxembourg collected with four travel survey waves.

2012 (%) 2014 (%) 2016 (%) 2020 (%)
Soft Modes 9 6 5 12
Bus 21 19 28 20
Car 51 54 44 47
Train 20 22 23 21
100% 100% 100% 100%

Often, people tend to stick to a commuting mode they are familiar with, as long as the commuting
time remains below an acceptable threshold, hence showing mode selection habits [1]. This travel
mode inertia explains why, using data from Lisbon (Portugal), 73.3% of employees facing an office
decentralization did not opt for a new mean of transport. In order to keep (or achieve) important share
of public transport users after a relocation, the provision of good transit service at the new location is
of paramount importance. However, Transit Oriented Development (TOD) with good public transport
provision is not guaranteed to lead to lower share of car use among the commuters [17]. On the other
hand, free parking and good road accessibility can be important car incentives jeopardizing TOD goals.
Indeed, compared to the CBD, suburban locations often enjoy a less congested road network. Moreover,
due to cheap land availability, the provision of free parking spots is often a reality in suburban working
sites and the less congested road conditions play a role as well. Cervero [47] confirmed that, at least for
the American context, suburban areas are also associated with free parking (because of cheap land
availability) and poor public transport connections. Hanssen [17] showed that after a company move
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from the center to the suburb the share of public transport users having to make one or more transfers
increased from 8% to 28%. Hence, the employment suburbanization is sometimes leading to a less
favorable public transport accessibility.

Interestingly, Walker et al. [45] found that travel habits weakened immediately after a workplace
relocation regardless if the employees shift to a new mode or not. Habits of workers who opted for a
new mode did not disappear brutally but slowly decayed after the post-move period and during a
period of 4 weeks. A disruptive event such as a workplace relocation is hence a good opportunity
to foster modal shift but according to [45] this “window of opportunity for change” can also be seen
as a “window of vulnerability to relapse.” After a workplace decentralization, Bell [6] observed that
car started to be seen as a “faster, more reliable, less expensive, more comfortable, cleaner and more
convenient” commuting mode. If a certain share of workers shifts from, for instance, public transport
to car, this could partly explain why, in some job decentralization studies, the commuting distance
increase but the commuting time remains roughly constant [1].

Due to the enormous possible impact on travel behavior, numerous studies were undertaken to
understand the aggregated effect on commuting time, distance, and mode. Workplace decentralization
may not necessarily imply increasing commuting distances. Whereas some studies reported longer
commuting times and distances (e.g., [11,22,24,25,43], others found commuting distances to reduce as
locations may get closer to the residential areas. Angel and Blei [48] reported from a study involving
40 cities that average commuting distances were 1.6 times shorter than commuting to the CBD. This is
in line with the co-location concept introduced by Gordon et al. [24], which posits that companies
may select suburban locations in order to locate themselves closer to their employees, who had slowly
moved to the suburb. Kim [49] provided an interesting study on the effect of co-location on commuting
time stability and mentions that “little evidence contradicts the co-location hypothesis.” Despite a
probable shortening of the commuting time, the overall environmental impact appears to be dramatic.
Indeed, despite the intense debate on the co-location hypothesis regarding the commuting time or
distance there is little doubt regarding the significant car use increase. Levinson and Kumar [44] or
Gordon et al. [24] also underlined the fact that dispersed or polycentric metropolitan structures are
associated with shorter commuting times. Regarding the commuting time, Wabe [43], analyzing the
London area data, observed that after a company suburbanization, the average commuting time of
the employees was halved. The good road conditions and the massive shift towards car use are an
explanation for this important commuting time decrease [32]. Similarly, as observed in the Australian
context, the decrease in the home-to-work time would be partially due to the non-congested road
network state for reverse commuting (from the center to the suburbs) [33]. Cervero and Landis [23]
proposed interesting workers submarket analysis and indicate that if the aggregated commuting time
was decreasing due to switch to faster mode and stable commuting distance this situation was not
verified for all types of residential areas. In analogy to [22], Cervero and Landis [23] showed that,
for instance, reverse commuters (e.g., downtown resident whose new workplace is in the suburbs)
were facing an important increase of their commuting time and distance.

4.2. Activity Pattern Modification and Changes in the Daily Mobility

When analyzing the commuting behavior, often studies focus on the commuting trip. This may
provide a short-sighted vision of the impacts of workplace relocation for two reasons. First, commuting
represents only 1 out of 3—4 trips performed on average by an individual, and chained activities,
performed during the day, may equally affect commuting mode choice (e.g., business trips, picking
up or dropping off children, etc.). Second, travel behavior may differ significantly across weekdays,
making it difficult to really capture the temporal variability of mode choices.

Workplace relocations are affecting the commuting trip characteristics (road and PT accessibility,
parking provision, commuting distance) and when the home-work-home trip is routinized, the entire
daily activity pattern is also affected. Moving may be associated with a change in the lifecycle stage
and household scheduling. Aguilera et al. [22] showed that job suburbanization was associated with a
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decrease in the number of daily journeys performed by working central city residents. Bell [6] showed
that relocating a workplace to an isolated new site can have important impact on the daily activities
performed. In total, the workplace relocation led to a 10% decrease in the number of activities
performed during a day (from 2.2 to 2 activities). The modification of the activity pattern is the example
of a short-term adaptation due to a workplace decentralization. Bell [6] shows that the number of
shopping activities performed per day decreased from 23.8% to 15.2%.

Sprumont and Viti [41] showed that, after the relocation of the Walferdange campus, most of the
activity locations close to the former working site that were previously visited were not re-visited
after the relocation. This is showcased in Figure 4, where the location of all activities visited by three
individuals, each representative of the three distinct clusters of staff members derived from the data
analysis (see [41] for more details), is presented, together with their resulting Standard Deviational
Ellipse (SDE), which geometrically and synthetically represents the spatial coverage of the activity
locations. In this theory, home and work locations are seen as anchor points, and the ellipses delimit the
space where individuals can seek for the locations of the other (chained) activities. The figure reveals
that not only a large number of activity locations changed once the employee workplace has been
relocated, but also the number of performed activities in a working day changed. By performing this
analysis, Sprumont and Viti [41] concluded that the national objective, which was meant to decrease
pressure (in terms of trips mainly) from Luxembourg city, was achieved also because only very few
respondents still had activities close to their former working place.
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Figure 4. Daily activity locations, home and work location of three representative employees.

Apart from the influence of workplace relocation to chained activities, mobility habits may be
affected because of new induced trips, or because the daily routine of an employee may significantly
differ from one day of the week to another. In this sense the literature on workplace relocation we
found misses to provide sufficient evidence and therefore it may be an opportunity for future research.
Its relevance is demonstrated by the results of the 2020 Travel Survey of the University of Luxembourg,
where it was asked for the first time to report a non-typical day, if this was occurring non-sporadically.
Interestingly, 42.4% of the respondents stated to have a non-typical day, and 66% of these respondents
indicated to perform this alternative commuting pattern at least once a week. Table 3 shows how
typical and atypical days may differ in terms of commuting behavior. Notably, non-typical days are
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characterized by a lower number of modes used over the day, in accordance with a higher car usage
and a higher number of activities chained to the commuting trip.

Table 3. Comparison of typical vs. atypical days.

Typical Day Non-Typical Day
Average commuting time (min) 43 min 52 min
Average number of modes used 2.1 1.6
Modal split ng)/to rcr?(f:i .le"/o public transport, 11% 3(7);’10 r;as:iii"/o public transport, 9%
Satisfaction 50% are satisfied or very satisfied =~ 37% are satisfied or very satisfied
Activities on the way 14% reported at least one activity =~ 19% reported at least one activity

Another interesting finding, when collecting information about atypical days, is that stated
satisfaction may be very different for those days. As welfare and satisfaction have been recently
deemed fundamental metrics for company’s performance and employees’ productivity and attachment
to the employer [50], and it has been more extensively researched in the last years also in the context
of workplace relocation (e.g., [7,46]), it will be relevant in future studies to draw more attention to
collecting different mobility habits beyond the single commuting trip, and to identify those critical
aspects that affect commuting satisfaction.

Focusing in particular on the role of atypical days, this may partly explain the changes in
commuting satisfaction after workplace relocation, as reported in Figure 5. Since in 2020 the survey
included the option ‘Neither satisfied nor dissatisfied” a fair comparison of the results could not be
performed and hence the 2020 results have been separated from the other three survey results. Figure 5a
shows how commuting satisfaction had changed overall during the first part of the relocation phase,
and in particular how the share of satisfied and very satisfied commuters had reduced in 2016 (60%)
with respect to the previous years (69% and 63%, respectively, in 2012 and 2014), when campus Belval
was populated by a minor share of employees. In 2020 (Figure 5b), the satisfied and very satisfied
commuters have notably reduced (48%, probably also due to the high number of ‘neutral’ respondents),
but this number is even lower when looking at the atypical days (37%).

Commuting satisfaction variation
100% S———
80% = -
=

60% 54% 45% 45%
- A
~ . |
40% : L C 21% |
28% \ A
0% : - = Very satisfied
2012 2014 2016 = Rather satisfied
= Neither satisfied nor dissatisfied
W Very unsstisfied  m Unsaisfied Satisfied m Very satsfied = Rather dissatisfied
= Very dissatisfied
(@) (b)

Figure 5. Change in stated commuting satisfaction according to the four survey campaigns in 2012,
2014 and 2016 (a), and in 2020 (b).
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5. Long-Term Impact of Workplace Relocation

5.1. Car Ownership

The increase in car ownership due to a workplace relocation or a job decentralization has rarely
been the main focus of research studies. Notwithstanding, each time it has been analyzed, the workplace
relocation has been associated with higher car ownership. However, the low number of studies and,
sometimes, long time intervals affected by existing ongoing national trends do not allow any clear
generalization [44].

Bell [6], analyzing the relocation of a major company in Melbourne (Australia), observed an
increase in car ownership after the decentralization of the workplace. Indeed, a decrease (from 28.9%
to 24.8%) of households owning only one car was reported, and the post-relocation travel survey
revealed that 8.2% of the respondents bought a car because of the new work location. Hanssen [17]
reported how in a Norwegian held study an increase of car possession of 10% was measured among
the employees, after a workplace decentralization of 20 km.

Regarding car ownership variation after company relocation, Daniels [16,42] observed that, while
between 1969 and 1976 household car ownership of employees at the decentralized office increased
from 72.4% to 79.7%, this was possibly related to a general ongoing national trend rather than a direct
effect of the workplace decentralization. Levinson and Kumar [44], when analyzing the impact of
the job decentralization pattern in Washington DC between 1968 and 1988, also faced similar issues.
Indeed, for this specific area the number of cars per person increased from 0.48 to 0.73 and household
car ownership increased from 1.6 to 2.0.

For the University of Luxembourg case, we observed rather counterintuitive trends, when
comparing the statistics of the four travel surveys. In fact, in 2012 the car ownership of the staff
members was 66%, well below the national statistics, while it became consistent with national trends
(around 76%) in the following three surveys. This may be related to the moving to Belval, since people
expected to have a poor public transport connection to the campus. However, this is not consistent
with the observed mode choice, since, as shown previously in Table 2, car trips have reduced from
2012 to 2020. Hence, we cannot reliably explain these changes in trends, which may be also affected by
company turnover (see Section 5.3).

5.2. Residential Choice

Vega and Reynolds-Feighan [51] point out that a strong correlation exists between residential
suburbanization (also associated with higher car use levels) and the employment decentralization
process, as residence and workplace location choice are often jointly determined [52]. Thus, a workplace
relocation (imposed by the employer) can affect the relationship between the commuting mobility and
residential choices. A study focusing on the relocation of the CSIRO Atmospheric Research laboratory
from Aspendale to Clayton, two locations distanced 13 km from each other in Victora (Australia),
indicated that families living in the immediate proximity of Aspendale and families with children will
need to change considerably their trip chaining and repartition of daily activities. This may lead to
relocation decisions or changes of jobs if their travel time precludes meeting family commitments [53].

On working days, home and work locations can be seen as anchor points determining the whole
daily mobility patterns. This is at the foundation of location choice theories and analysis methods such
as the SDE method used in Sprumont and Viti [41] and presented in Section 4.2, and in many other
studies in the domain of Geography and Spatial Planning (e.g., [54]). However, in these works focused
on individuals whose residential location remained unchanged. In [41], in total eight individuals
(18.6%) relocated their house, but not necessarily because of the workplace relocation.

Changes in residential locations observed in travel surveys can be also caused by a strong company
turnover, which may be only partly related to workplace relocation (employees quitting because of
commuting travelling dissatisfaction). This is for instance the case of the University of Luxembourg,
where turnover especially of PhD students, but also the sensible growth of the number of staff members
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may explain the dynamics of changes in residential locations, as shown in Figure 6. This figure shows
the change in number of university staff by municipality in between 2011 and 2014. As one can
notice, a higher number of workers in 2014 is observed in the South-West side of the country, i.e.,
nearer to the new campus. It should be highlighted that the first relocation involving a significant
number of employees occurred in 2015, hence this picture may suggest that, irrespectively whether
the variations are attributable to newcomers or ‘old” employees, residential location is a strategic
choice that is influenced by workplace relocation. Therefore, acquiring insight into the reasons and the
temporal characteristics of employees relocating their home, and relate them to workplace relocation
characteristics (e.g. commuting distances and travel times, poorer connectivity and accessibility, etc.)
may be an interesting research question that has not been fully addressed.

Comparison between 2011 and 2014 staff population by commune

% change by commune between 2011 and 2014
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<>
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Figure 6. Change in number of residents by municipality between 2011 and 2014.

While residential relocation due to a suburbanization of the working location is assumed to be
a rather long-term decision, Bell [6] indicated that 10 months after a workplace relocation 15.4% of
respondents to the prior survey indicated a change of residence; however, only 2% claimed that this
decision was directly related to the new workplace location. Ten months after the move, Bell [6]
observed a modification of the spatial pattern of the employees’ living place. As mentioned by Naes
and Sandberg [11], in the long term, residential changes among the employees and staff turnover did
not balance the immediate increase in home-to-work distances due to the workplace relocation.

Hanssen [17] collected a one-day travel diary before and after the workplace relocation and did
not find important changes in the residential location of the employees. As opposed to [6], it is possible
that Hanssen [17] did not find any residential relocation trend because of the small distance between
the old and the new workplace (the study considered a 6 km relocation between the old and the new
workplace, for a major insurance company counting 1200 employees).

According to the co-location hypothesis [24,25,44,49] the average commuting time has either
remained constant or decreased in large American cities since the 1970s due to a location adjustment
of both firms and households. Gordon et al. [25] mentioned that both firms and households moving
towards suburban areas “do a very nice job of achieving balance and keeping commuting times within
tolerable limits without costly planning interventions.” Cervero and Landis [23] showed that workers
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whose employment has been relocated to the suburbs might decide to follow their job and relocate
their house.

5.3. Workforce Turnover

When working with prior and ex-ante workplace relocation cross-sectional surveys, differences
in aggregated modal split are presented (e.g., [6]). However, by using this data collection approach,
information on workers whose contract ceased between the two data collection phases is unknown.

Daniels [42] indicated that only 27% of the employees who participated to the first data collection
phase also took part to the second phase. So far, little is known regarding the magnitude and the
reasons for this behavior. Of course, some natural reasons without link to the relocation (contract
ending before the relocation, better job opportunity) might explain some departures. This is roughly in
line with [49], who indicated that in many European and US cities, annually, approximately 20% of
employed workers changed workplaces within the same metropolitan area.

Some workers, because of a particular lifestyle or specific mode choice attitude [55], may prefer a
job-position downtown (or oppositely in the suburbs) [6]. Then, a workplace suburbanization might
affect workers differently because of their mode preferences or lifestyle. While a workplace relocation
can be related to higher car use levels among the concerned workforce, new hired employees (possibly
locally to the new worksite) could have different modal split statistics with lower car use level [17].
However, Daniels [16,42] contradicts this assumption and highlights that staff replacement and new
recruits did not lead to lower car use levels even 8 years after the company relocation. Wabe [43]
raised an important issue regarding the employees’ status and their adaptation regarding the company
relocation. Consultants, who can represent an important share in engineering or IT companies, might
be totally neglected by studies analyzing the effect of workplace relocation on firms” workforce. Firstly,
consultants or sub-contractors may not be considered in the data collection phase targeting the company
employees. Secondly, these specific worker categories often have complex residential and commuting
mobility patterns due to the specificity of their position.

We could not unfortunately get reliable information regarding turnover dynamics for the University
of Luxembourg case study. However, in the 2016 travel survey, 60% of the respondents were already
working on the Belval campus. To these people it was asked if they previously had worked on another
campus. Interestingly, 71% (254 people) were previously working on another campus and among
them around 50% (113) indicated that they adopted new travel habits. Only a minority purchased a
car (9 people) or relocated their living place (15 people). Also, one-sixth of the respondents (41 people)
working previously on another campus acquired a public transport pass after the relocation. However,
concerning these long-term adaptations, it is very difficult to prove if they are directly caused by
the relocation, since they are choices that may be done as response to other life events (having a
child, marrying).

6. Conclusions

While the impact of a workplace relocation may lead to a shift from public transport mode to a
private one, concluding that the new worksite leads to a less sustainable mobility behavior appears
short-sighted. Indeed, due to mode choice inertia [1], the “movers” might continue or start to use car
to keep that travel time acceptable but the “newcomers” might have a different modal split. While
workers who relocate might be better off because of faster commuting and the use of a “superior form
of transportation” (the car) the social and environmental impact might be negative [23]. Even in case of
invariant commuting distance after an office relocation, the energy needed by the employees to reach
their new worksite is perceived as significantly bigger [11].

While workplace decentralization was reported to lead to shorter commuting time partly because
of a less congested road network [17], an increasing number of firms moving to specific sub-centers
may badly affect the local network. On the other side, decentralization by moving company location
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from the center to the periphery might decrease crowding in public transport lines directed towards
the city-center, to the advantage of workers commuting therein.

Many, but not all considered scientific studies have underlined an increase in the share of car
commuters after workplace decentralization. However, as pointed out by [2], there is no causal relation,
workplace relocations do not lead ipso facto to higher car use among workers. Sim et al. [21] conclude
that in Singapore, a place exhibiting high reliability public transport services, workplace relocations
have the potential to lead to lower car use for commuting trips. Walker et al. [45] showed also that car
use increase after a workplace relocation is not automatically leading to higher share of private vehicle
use for the home-to-work trip.

Implications for Transport Policy and the Need for Mobility Management

While a relocation can have a detrimental effect on the commuting mobility, it does not mean
that the new location is unsustainable regarding transportation. A workplace relocation from the city
CBD to a peripheral Transit Oriented Development (TOD) area will likely generate an unsustainable
modal shift from the movers, while the aggregated modal share of the newcomers might be virtuous.
Such trend has never been reported in the scientific literature, but it is expected that, in the long run,
the aggregated modal split will converge to the modal split of the new-coming employees. Building
density also seems to matter, because a 10-storey decentralized office will exhibit a 4% higher transit
use compared to a 1-storey building. Thus, clearly, when developing decentralized office centers,
planners should keep in mind that a bigger suburban project with high and mixed-use buildings will
positively affect public transport use. When developing suburban office centers, size counts [47].

Aggregated modal split differentials are mainly due to variation of the relative public transport
and road network accessibility, the change in parking management schemes and the share of workers
living within short distances [19]. In other words, when assessing the impact of workplace relocation
on the commuting behavior, the contexts of both the old and the new workplace are crucial [11].

Without any national or regional policy regarding suburban parking regulations or voluntary
sustainable transport strategy, car use will remain an over-attractive commuting alternative [56].
Free parking lots, uncongested (or barely congested) suburban networks will still push workers to use
private motorized modes of transportation despite efficient public transport services. Cervero [47]
provided an interesting example with two major companies located close-by. The first company
provides a non-free parking lot to 34% of its workers and the second one has 730 free spaces for
650 workers. While at the first company, 35% of the workers carpool and 12% come by transit, only 8%
of the employees of the second company carpool and 85% drive alone.

Mode choice inertia will lead workers to stay with the mode they were using prior to the workplace
relocation as long as there is no major commuting time increase [1]. Thus, in order to anticipate
commuting mode shift due to an office suburbanization, the modal split before the relocation is an
acceptable benchmark value. However, as pointed out by Walker et al. [45], the workplace relocation
can be considered as a discontinuity in the habitual commuting pattern and thus can potentially be a
good opportunity to push away workers from Single Occupant Vehicles with tailored transport and
mobility management policies. Thus, depending on the involvement level of the different parties
(regional authorities, city government, private and public institutions), whether a specific planning
policy or a “laissez-faire” approach is implemented in terms of travel behavior—more specifically
car use—workplace relocations could be seen at the same time as a potential threat or an unexpected
opportunity. In this respect workplace travel plans can be regarded as important tools to engage
employers in promoting sustainable travel choices. Travel Plans have been implemented to secure
the permission for relocations in UK [57]. An analysis of 19 case studies showed that travel plans
resulted in 52% of the car users were persuaded to use alternative modes to the car. Another notable
example of successful travel planning is reported in the TravelSmart Workplace program adopted
in Perth, Australia. By May 2007 the program had supported 22 employers to develop travel plans.
Actions implemented under the plans included providing information on travel alternatives, improving
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workplace facilities and offering incentives to change. Travel alternatives were promoted before the
move, employees involved in developing the travel plan successfully advocated for good cycle facilities
at the new site, and the employer reduced the number of employees given vehicle and parking
privileges. Before and after surveys showed that most workplaces reduced car commuting, averaging
—10% in relative terms [58]. Local experience suggests that expanding and sustaining travel demand
management in workplaces depends on integrating travel plan measures into good business practice
and building a supportive culture.
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