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Abstract 

Ports and airports, which are often referred to as gateways, are spatial concentrations of jobs 

outside city centres. Their structure and location leads to distinctive commuting patterns and 

to spatial mismatch-related problems. An analysis of Belgian gateways reveals that car 

driving and carpooling are more popular than elsewhere and that several large employers 

successfully run a private bus service, which is rather exceptional in this country. Public 

transport, however, plays no significant role in the port areas under investigation. This paper 

lists several Transport Demand Management projects that aim to improve the accessibility of 

gateways, and analyses the mobility measures taken by employers. The discussion points to a 

number of dilemmas: the promotion of cycling when traffic conditions are dangerous, the 

limited environmental benefits of carpooling, and the success of private busses in areas 

characterised by an underinvestment in public transport. 
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1. Introduction 

Policy makers in several countries see employers as mediating institutions that connect individuals 

with public policy concerns. Illustrative is the case of workplace (or employer) transport plans and 

Transport Demand Management (TDM) which are promoted as instruments that contribute to 

improved job accessibility, less congestion and less pollution (Cairns et al., 2010; DeHart-Davis and 

Guensler, 2005). There is a small but growing literature on the role of employers in transport policy 

(Giuliano et al., 1993; Potter et al., 2006; Rye, 2002; Vanoutrive, 2014), and researchers investigate 

which and why measures are taken by employers, the attitudes of employers towards mobility 

measures and the impact of employer-based programs (Cairns et al., 2008; Ding et al., 2014; Meyer, 

1999; Moser and Bamberg, 2008; Rye, 1999a; Vonk Noordegraaf and Annema, 2012). In this 

literature, workplace travel plans are commonly seen as interventions designed to change employee 

travel behaviour, in particular the share of Single Occupant Vehicle (SOV) commuters. For many 

years, it has been acknowledged that travel choices of employees are influenced by site environmental 

factors, intra-organisational characteristics and personal characteristics (Giuliano et al. 1993). 

Furthermore, it has been suggested that these factors might have an impact on the nature of transport-

related incentives offered by employers, and it is generally recommended to take into account these 

site and employee characteristics when developing a travel plan (Dickinson et al., 2003; Enoch, 2012).  

 

A variety of reasons motivate companies to invest in TDM, among them recruitment problems, lack of 

parking, tax avoidance, environmental concerns and corporate social responsibility (Roby, 2010; Rye, 

1999a, b). It is hypothesised that accessibility-related problems induce employers to invest in TDM 

and to establish an employer transport plan,. However,previous studies in Belgium suggested that 

there is no clear relationship between accessibility-related problems reported by employers and the 

measures taken to overcome these problems (Van Malderen et al., 2012; Vanoutrive et al., 2010). This 

paper seeks to provide a better understanding of these findings by analysing a particular case, 

gateways in Belgium, or more specifically, Brussels Airport and the seaports of Antwerp, Bruges and 

Ghent.  

 

Gateways such as port areas and major airports are seen as strategic engines of economic 

development, notably in spatial planning documents. This is the case, for example, in the region of 

Flanders, Belgium, in its Spatial Structure Plan for Flanders (Ministerie Vlaamse Gemeenschap, 1998) 

and more recently, the White Paper of the Spatial Policy Plan (RV, 2017). These documents argue that 

gateways are important concentrations of employment that connect the region to the rest of the world. 

However, gateways are exemplary for the suburbanisation of jobs and related mobility challenges, that 

is a major reason why gateways were chosen as case studies in this paper.  

 



In the last decades, jobs which were traditionally located in or near city centres have been 

suburbanised. Large office parks, retail clusters, warehouses and factories can now be found outside 

cities. Although American-style edge cities are not present in Belgium, employment subcentres can be 

observed in large cities (Bontje and Burdack, 2005; Riguelle et al., 2007). Transport and infrastructure 

nodes such as motorway exits, airports, railway stations and seaports have attracted suburban 

employment. In the past, port terminals were located near city centres, and the first generation airports 

were established in proximity of urban cores. Especially ports lost their physical connection with 

cities. Jacobs et al. (2010, p.97) summarise the reasons as follows: 

 

‘Ports have become increasingly disconnected from cities. Spatially, the increased intensity of 

port-industrial activity, in combination with urban growth, lack of available land for further 

expansion, and environmental constraints have led to the move of port facilities away from 

city centres’ 

 

Similarly, logistic facilities have suburbanised (Dablanc and Rakotonarivo, 2010) and ‘airport cities’ 

have emerged outside cities, and host hotels, congress facilities, offices of producer services, 

headquarters and logistic service providers (Appold and Kasarda, 2013). 

 

This suburbanisation of jobs has caused side effects. First, it is argued that less dense and more 

polynucleated urban areas generate more traffic (Newman and Kenworthy, 1989); in the Netherlands 

for example, more polycentric daily urban systems are characterised by higher levels of car use and 

larger commuting distances (Schwanen et al., 2004). Second, there is the problem of what has been 

called ‘spatial mismatch’ (Gobillon et al., 2007; Jeekel, 2014; Taylor and Ong, 1995). The ‘spatial 

mismatch’ thesis suggests that the outmigration of jobs decreases access to jobs for residents of city 

centres, where low-skilled labour and minority groups are generally overrepresented. The case of 

gateways is relevant here, since many job opportunities for these groups can be found in ports (Hall et 

al., 2013) and airports (Dietz et al., 2013). Several authors emphasise that distance is only one of the 

reasons why job vacancies do not match with unemployed persons, and use the term ‘transport 

mismatch’ or ‘modal mismatch’ when a lack of public transport causes the mismatch, or ‘skill 

mismatch’ when the skills of the unemployed do not match with the required capabilities (Fan, 2012; 

Taylor and Ong, 1995). Such mismatches have negative effects for employees and job seekers, but 

also for employers since workplace accessibility might affect staff recruitment and retention. As a 

result, both employers and governments invest in measures to make commuting easier, and these 

measures are often part of an employer transport plan, which also aims to reduce the environmental 

footprint of the workplace (Roby, 2010; Rye, 1999a). 

 



The present paper investigates how employers located in gateways invest in TDM measures and 

discusses the role of public policy. Section 2 introduces the case and Section 3 lists some examples of 

employer initiatives, examines why employers invest in particular measures, and estimates the 

potential effects of five types of TDM measures. Section 4 discusses the results , the implementation 

of TDM in gateways in general, and highlights some dilemmas. Finally, Section 5 concludes the 

paper. 

 

2. Introducing the Case: Gateways in Belgium 

Belgium is located in North-Western Europe in the economic core area characterised by high 

population densities, high levels of accessibility and a concentration of economic activity. From a port 

economic geography perspective, the seaports in the north of the country are part of the Hamburg-Le 

Havre range, the largest concentration of port activity in Europe (Notteboom, 2010). Regarding 

airports, Belgium is the location of several regional and one national airport, Brussels. Despite the 

location in the FLAP area dominated by the airports of Frankfurt, London, Amsterdam and Paris, 

Belgian airports are smaller than these major hubs (Kupfer and Lagneaux, 2009). This paper focuses 

on the largest gateways, Brussels Airport and the ports of Antwerp, Ghent and Bruges (Zeebrugge), 

which are depicted on the map in Figure 1. 

 

Figure 1: Overview map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Table 1 shows descriptives of the cases and Belgium as a whole. Employment figures are based on 

data from the National Bank of Belgium (Mathys, 2013), while the data on transport used in this paper 

stems from a mandatory questionnaire for large employers in Belgium on travel behaviour, 

accessibility problems and TDM measures carried out in 2014. All employers with at least 100 

employees should fill in the survey for each workplace with at least 30 employees. It is also mandatory 

to put the questionnaire on the agenda of the works council, and as a consequence, several actors are 

able to check the responses. Furthermore, the Federal Public Service Mobility and Transport did some 

quality checks (for more information on this survey, see Pauwels and Andries, 2016; Vanoutrive et al., 

2010). Following subpopulations were selected: workplaces located in the port areas of (1) Antwerp, 

(2) Ghent and (3) Zeebrugge (Bruges), and (4) Brussels Airport. The port of Ostend is not selected 

since less than ten workplaces are present in the database. Data were collected at the workplace level 

and as a result, no sociodemographic data at the individual level were available. 

 

 

Table 1: Descriptive statistics of the subpopulations (2014) 

Variable Antwerp port Ghent port Zeebrugge port Brussels Airport Belgium  

FTE  60 010  26 638  9 943  17 618   4.6 mio  

 

Subpopulation sizes           

# workplaces 89  55  20  37   8774 

# employees 25 979  13 162  2475  12 074   1 504 586 

 

Work schedules (% employees)          

Fixed  45.1  34.7  47.4  23.3   38.8 

Flexible 18.4  20.7  17.4  12.7   28.4 

Shift  34.5  41.9  21.1  32.9   15.3 

Irregular 2.0  2.8  14.1  31.2   17.5 

 

Commuting mode (% employees)         

Car (SOV) 68.1  73.9  77.8  83.6   65.5 

Carpool  8.8  4.7  4.6  2.9   2.9 

Rail  1.7  0.3  2.7  8.3   11.0 

MTB  0.6  0.3  1.4  2.7   6.9 

Employer tr. 12.6  3.7  1.3  0.0   0.8 

Bicycle  6.3  14.4  8.5  1.5   9.4 

Motorbike 1.8  2.5  3.4  1.0   1.2 

Walk  0.1  0.2  0.3  0.1   2.3  

Note: ‘MTB’ = metro, tram or bus; ‘Employer tr.’ = transport organised by the employer; ‘SOV’ = 

Single Occupant Vehicle; Source of FTE figures: ports: figures for 2011 in Mathys (2013); airport: 

figures for 2006 in Kupfer and Lagneaux (2009); Belgium: National accounts 2011. 

 

 

Only large workplaces are included in the dataset and as a consequence, these numbers are not based 

on a representative sample of all employees that commute to a gateway. For instance, the port of 

Ghent is more manufacturing-oriented than Zeebrugge, and to a lesser extent Antwerp. Due to the 



larger size of manufacturing plants, the Ghent subpopulation is relatively larger than its share in total 

employment (see Table 1). Note that the National Bank of Belgium employs a somewhat different 

definition of port areas since a ‘functional’ criterion (NACE activity sector) is used besides the 

geographical criterion. However, the figures are representative for large workplaces due to the 

mandatory character of the transport survey.  

 

Table 1 confirms that gateways are concentrations of employment and it reveals that many workers are 

employed on a shift system, and that at Brussels Airport more than 30% of the employees are on an 

irregular work schedule. Compared to Belgium as a whole, employees in gateways commute more 

often by car or in a carpool arrangement, while they make less use of public transport. In Antwerp and 

Ghent, bus services of employers attract a non-negligible share of the workforce, and the bicycle is 

less popular for commuting trips to gateways, except in the Ghent port area where the figure is close to 

the share of the bicycle in the northern part of the country (in the region of Flanders, see Figure 1, the 

share is 14.9%).  

 

As mentioned in the introduction, the location of gateways outside city centres might cause 

accessibility-related problems, and Table 2 lists issues reported by employers located in Belgian 

gateways. A large number of workplaces located in a port have no public transport stop in the 

neighbourhood or are poorly served by public transport Interestingly, access by public transport at 

Brussels Airport, which is above average according to the first two variables in Table 2, does not 

match the expectations of employers and employees, as is indicated by the large share of employers 

that indicate that service does not match work hours. These findings support the idea that irregular 

work schedules and shifts reduce the potential of standard public transport. Compared to Belgium as a 

whole, employers in gateways more often indicate that dangerous traffic or congestion is a problem, 

with the exception of the port of Zeebrugge (Bruges), while a lack of parking space is not considered 

an issue in the gateways under study. Finally, a considerable group of employers face problems in 

recruiting staff due to the limited accessibility of their workplaces. These figures indicate that 

mechanisms identified in the spatial mismatch literature may be present in gateways. 

 

Table 2: Share of employers that report an accessibility-related problem 

Variable   Antwerp  Ghent  Zeebrugge Brussels     Belgium 

     port  port  port  airport         

No or insufficient PT service 75.3%  65.5%  45.0%  18.9%       27.3% 

Large distance to PT stop 40.4%  40.0%  60.0%  8.1%       15.0% 

PT not adapted to work hours 50.6%  49.1%  30.0%  43.2%       28.9% 

Dangerous traffic (for cyclists) 66.3%  63.6%  50.0%  70.3%       37.7% 

Congestion   59.6%  38.2%  20.0%  62.2%       27.2% 

Lack of parking   3.4%  1.8%  5.0%  8.1%       25.0% 

Recruiting problems  11.2%  7.3%  15.0%  8.1%       4.2% 

PT = public transport 



3. Initiatives that Increase Access to Gateways  

As was described in the previous section, particular accessibility-related problems are present in 

gateways, and this can stimulate employers to implement specific TDM measures. This section starts 

with an overview of some characteristic examples of TDM in gateways (3.1). Subsequently, a 

quantitative analysis groups TDM measures on the basis of a factor analysis, and attempts to reveal 

which workplace characteristics are associated with these groups of measures (3.2). Finally, a 

regression model estimates the share of SOV and gives an indication of the effect of TDM (3.3). 

 

3.1 A Qualitative Description of some TDM Initiatives in Gateways 

This section lists some typical examples of initiatives intended to make commuting to gateways easier 

and greener. In Belgium, several initiatives encompass the organisation of a bus service to bring 

workers to gateways. For example, in the port of Zeebrugge (Bruges), a ‘port bus’ was launched in 

2008 after a test phase. Small busses and vans transport employees from Bruges and surrounding 

municipalities to companies located in the port. The project is coordinated by the Development 

Agency of the province of Western Flanders and is supported by the port authority, the subregional 

platforms of Bruges and Ostend and a cooperation of temporary employment agencies. The main 

focus is on temporary employees since it is supposed that they have less access to cars. However, non-

temporary employees can make use of the bus services as well. The project ended in 2012 but 

financial support is now offered by the development agency, one of the subregional platforms and the 

Flemish government (De Havenbus, 2015). The bus services are free to employees and their 

employers pay part of the cost. The former is a requirement to benefit from tax deductibility (120%).  

 

Initiatives similar to the ‘port bus’ in Bruges were initiated by Max Mobiel (2015) in cooperation with 

some other partners. Also in these cases, vans are used to bring employees to remote locations, but this 

time in the port of Ghent and the ‘Waasland port’, i.e. that part of the port of Antwerp located on the 

left bank of the river Scheldt,. The largest project in financial terms (with a € 2.5 mio subsidy from the 

Flemish government) focuses however on the right bank of the Scheldt in Antwerp where six large 

petrochemical plants set up the ‘industry bus’, or ‘i-bus’. A central hub is built and bus services collect 

commuters at bus stops which are sometimes located up to 20km or more from the workplaces. In the 

past, companies ran their own bus service network, which is now rationalised through cooperation (i-

bus, 2015). However, the largest employer in the Antwerp port area, BASF, has organised its own bus 

service since 1966 and did not join the i-bus consortium. During a typical day in 2008, this company 

had 25 busses for the day tour and 10 busses for employees engaged in shift work. It can be considered 

a success since 44% of the employees make use of this service. The cost is around € 2.5 mio a year 

(Gazet van Antwerpen, 2008). 

 



Besides traditional busses, a pilot project has recently commenced to transport commuters using a 

‘waterbus’. Such waterborne public transport is already operational in the port cities of Rotterdam and 

Hamburg, and when a similar project was announced by the Antwerp Port Authority in October 2015, 

it was argued that it offers a congestion-free service to employees. Users of the waterbus will be able 

to take their bike with them to bridge the last mile between the mooring place and their workplace 

(Antwerpen.be, 2015). Furthermore, the Antwerp Port Authority as well as other public agencies 

invest in bicycle paths in the port area and distributes a bicycle map (Port of Antwerp, 2015), and near 

Brussels Airport, a bicycle bridge is constructed over a major motorway. Nevertheless, in many parts 

of the gateways under study, cycling is considered dangerous (see e.g. Nieuwsblad, 2014; and 

Table 2).  

 

Several of these and similar projects are subsidised through the ‘Commuting Fund’ of the Flemish 

government. Since 2007, the Flemish government subsidises mobility management initiatives of 

companies within the framework of the Commuting Plan. The Commuting Fund subsidises up to 50% 

of the costs of sustainable commuting measures. Approximately 30% of the budget is granted to 

projects with a direct focus on port areas (situation end 2012). Besides busses, the projects that are 

subsidised by the Commuting Fund invest in measures that promote carpooling and cycling. Note that 

the Commuting Fund is separate from the budget allocated to the official regional public transport 

provider De Lijn, whose bus services play only a marginal role in port areas. In contrast to the 

‘Commuting Fund’ approach, the number of regular bus services to Brussels Airport was increased 

(including off-peak services), and this was part of a strategy to counterbalance job losses as a 

consequence of the bankruptcy of the Belgian national airline company and after a major employer 

(DHL) moved away (START, 2015). , 

 

Belgium is no exception. In several ports in other countries similar initiatives have been undertaken to 

bring workers to remote areas. In Amsterdam, 22 companies located in the port are connected via 

busses to the transit hub Sloterdijk. About 950 employees make use of this service consisting of 95 bus 

lines (Westpoortbus, 2015). In Rotterdam, the municipal government, Rotterdam Metropolitan 

Region, the Ministry of Transport and Port of Rotterdam Authority established ‘De 

Verkeersonderneming’ (‘the traffic enterprise’) in 2008. This institution coordinates a wide range of 

projects in order to guarantee the accessibility of the Rotterdam region, including the promotion of 

cycling, carpooling, bus transport and telework (De Verkeersonderneming, 2015). The port is the main 

focus of ‘De Verkeersonderneming’, especially during the road works on the A15. The initiative could 

built on the networks established in the framework of a broader project that was set up to develop an 

integrated vision on the A15 and its surroundings and which dealt with topics such as mobility, urban 

planning, economic development and the environment (Geerlings and Kuipers, 2013). 

 



3.2 Quantitative Analysis: the Uptake of TDM measures 

The database on commuting introduced in Section 2 provides, among other things, information on the 

TDM measures taken by employers, and a selection of 17 measures was examined further using factor 

analysis. Only measures with sufficient variation were retained (present at min. 10% and max. 90% of 

the workplaces). The results shown in Table 3 indicate that two factors (F2 and F6) represent bicycle-

oriented measures, two other factors (F3 and F5) cover the promotion of public transport, while the 

two remaining factors represent, on the one hand, consultation with public agencies (F1), and on the 

other, the promotion of a carpool and employer-provided shuttles (F4). 

 

 

 

Table 3: Results of factor analysis 

 

       factor loadings    analysed 

Variable    F1 F2 F3 F4 F5 F6  h² further in  

secured bicycle storage  0.25 0.60 0.02 -0.06 0.13 0.10 0.46 model A 

covered bicycle storage   0.01 0.59 0.07 0.08 -0.18 0.25 0.46 model A 

changing room for cyclists  -0.01 0.78 -0.20 0.11 0.58 -0.03 1.00 model A 

showers    0.00 0.96 -0.14 0.21 0.08 -0.09 1.00 model A 

cycling fee   0.14 0.12 -0.08 0.06 -0.19 0.79 0.71 model A 

bike promotion campaign  0.40 0.38 0.20 0.09 0.20 0.45 0.60 model A 

carpool database   0.15 0.08 0.11 0.89 -0.02 0.40 1.00 model B 

providing information on carpooling 0.19 0.08 0.10 0.87 0.20 -0.06 0.85 model B 

employer transport   0.28 0.12 0.01 0.41 0.00 -0.12 0.28 model C 

free public transport  0.02 -0.18 0.96 0.13 0.13 0.11 1.00 model D 

providing information on PT  0.26 -0.07 0.67 0.15 0.22 -0.25 0.66 model D 

encouraging PT for work trips  0.14 0.10 0.81 -0.01 -0.10 0.02 0.69 model D 

regular consultation with PT provider 0.31 0.20 0.26 0.20 0.83 -0.26 1.00 model E 

collaboration with other employers or  

chamber of commerce   0.64 0.00 0.02 0.18 -0.01 0.09 0.45 model E 

collaboration with regional government 0.93 0.11 0.27 0.02 0.04 0.22 1.00 model E 

coll. with municipal government  0.86 0.20 0.08 0.27 0.20 -0.08 0.90 model E 

employee transport coordinator  0.57 -0.02 0.28 0.40 0.25 0.16 0.65 model E  

Note: software: package ‘psych’ in R (R Core Team, 2017, Revelle, 2017); results varimax rotated; all variables 

are binary, therefore the analysis is based on the polychoric correlations between variables; highest factor 

loading in bold and underlined; PT = Public Transport; h² = communality 

 

 

On the basis of the factor analysis reported in Table 3, five sets of measures were selected to explore 

whether workplace characteristics are related to investments in particular measures. The first set 

includes pro-bicycle measures and was analysed using a standard regression model estimating the 

number of measures implemented at a workplace. For the other groups of measures, binary logistic 

regressions were chosen since more than half of the observations has a value of zero. Following 

independent variables were taken into consideration: 

 

  



-the accessibility problems reported in Table 2, except lack of parking space since this is 

reported by a very limited number of workplaces; 

-the size of the workplace, measured as the number of employees (logarithm); 

-share of the workforce with flexible working hours, a fixed work schedule, or working on 

shifts; 

-activity sector (NACE 2008 classification): manufacturing and similar sectors (NACE codes 

C, D and E; n=81), transport and storage (NACE code H; n=71), and other activities (n=49); 

-the location of a workplace in a particular gateway, with the port of Antwerp as reference. 

 

In each model, 15 different covariates were considered in a stepwise regression until all estimates were 

statistically significant at the 10% level. As Table 4 reveals, this resulted in a major reduction of the 

number of independent variables.  

 

Table 4: Results of regression models: in what mobility measures do employers invest 

 

variable   Model A  Model B  Model C  Model D  Model E  

Dependent variable: number of  promotion of employer  promotion of collaboration 

     (see Table 3)  bike measures carpooling 0/1 transport 0/1 PT 0/1  0/1 

 

Intercept   2.81 (0.44) -2.74 (0.93) -4.30 (1.02) -0.31 (0.32) -2.89 (0.90) 

Accessibility 

Insufficient PT service -  -  -  -  -0.69 (0.37) 

PT doesn’t match work hours -  -  -0.75 (0.39) -  - 

Dangerous traffic  0.47 (0.19) -  -  -  1.00 (0.38) 

Congestion  -  -  -  -  0.61 (0.35) 

Workplace characteristics 

log(Size)   0.27 (0.09) 0.37 (0.18) 0.94 (0.22) -  0.42 (0.16) 

% Flexible work hours -  -  -  -  0.016 (0.006) 

NACE C/D/E  -  -  -0.77 (0.46) -1.14 (0.41) - 

NACE H   -0.61 (0.19) -2.25 (0.62) -1.17 (0.52) -0.98 (0.44) -1.22 (0.39) 

Location 

Brussels Airport  -  -  -2.64 (0.82) 2.45 (0.49) - 

Port Ghent  -  -  -0.78 (0.43) -  - 

Port Bruges  -  -  -  0.90 (0.51) -1.32 (0.70) 

 

Adjusted R²  0.13 

McFadden r²  -  0.13  0.20  0.17  0.19 

Type of model  OLS  logit  logit  logit  logit  

n   201  201  201  201  201  

Note: software: R (R Core Team, 2017) 

 

The analysis confirms that accessibility-related problems are not strong predictors of investments in 

TDM measures. The most remarkable finding is that workplaces that report ‘dangerous traffic’, also 

invest more in bicycle promotion. Dangerous traffic is also positively correlated with collaboration 

with governments and other employers, as is the case with congestion. The most consistent findings 

are that more measures are taken at large workplaces, while less commuting-oriented initiatives are 

taken in the activity sector ‘transport and storage’. When compared to port areas, employers at 

Brussels Airport invest less in own bus services, but more in the promotion of public transport.  



3.3 Quantitative analysis: share of SOV 

One of the main objectives of TDM measures and workplace transport plans is to reduce the share of 

SOV. A regression model was estimated to explore the potential impact of TDM measures on mode 

choice at workplaces in gateways in Belgium. The same variables as used in Section 3.2 were included 

in a stepwise regression, which also included the five types of TDM measures examined above in 

Section 3.2. Given our focus on the potential effects of TDM measures, these variables were not 

excluded from the model when they were not significant at the 10% level. Table 5 shows the results 

and it is interesting that all accessibility-related problems were not significant, and thus removed from 

the model. It is apparent from this table that, on average, the share of SOV is 8% higher in the activity 

sector ‘transport and storage’. While at Brussels Airport and in the port of Bruges the share of SOV is 

higher (see Table 1), the model results indicate that this higher level of SOV can be explained by the 

other variables in the model as the estimates indicate that SOV is, ceteris paribus, some 7% lower at 

these locations. Finally, the higher the share of employees that works on shifts, the lower the 

percentage of car users at a workplace. 

 

Table 5: Results of regression model: share of SOV 

 

variable    Estimate (standard error)  

Intercept    82.29 (3.96) 

 

Number of bike measures  1.61 (0.81) 

Promotion of carpooling  -1.15 (2.73) 

Employer transport  -12.21 (2.51) 

Promotion of PT   -4.25 (2.48) 

Collaboration   -0.67 (2.36) 

 

NACE H   7.99 (2.48) 

Brussels Airport   -7.28 (3.26) 

Port Bruges   -6.44 (3.61) 

% shift    -0.16 (0.04) 

 

Dependent variable:  % SOV 

 

Adjusted R²   0.26 

Type of model   OLS   

n    201    

Note: software: R (R Core Team, 2017) 

 

The most interesting variables are the five types of TDM measures. The estimates for the promotion of 

carpooling and collaboration with governments and other employers were not significant at the 10% 

level. Although not significant at the 5% level, workplaces that promote public transport have on 

average 4% less SOV commuters. The most striking result is the effect of employer-provided bus 

services, which is associated with 12% less SOV. Finally, the number of bicycle measures is positively 

associated with car use, a finding which will be discussed below.  



4. Discussion 

We now turn to a discussion of some issues relevant for policy. We discuss both the environmental as 

well as the social dimension of commuting to gateways. Commuting trips to these areas are 

predominantly made by car. This car-dependency and the reported accessibility problems indicate that 

both spatial and modal mismatch may be present in gateways. As the modal split figures in Table 1 

suggest, some other modes of transport offer an alternative to some degree. We discuss the 

particularities of each mode in the following subsections. 

 

4.1 Bicycle 

Workplaces in gateways are located relatively far from residential areas. As a consequence, it is 

unlikely that the bicycle will become the dominant mode of transport since commuting distance is a 

major determinant of bicycle use (Heinen et al., 2010). Bicycle facilities are more common in 

suburbanised workplaces due to the availability of land (Vanoutrive et al., 2009). How laudable the 

objectives may be, one should not expect that investments in bicycle sheds have large effects on 

bicycle use in gateways (see also Dickinson et al., 2003). Nevertheless, on the basis of the literature on 

social justice and transport (Martens, 2006), one could argue that it is unfair to deny cyclists some 

basic facilities. It is, besides walking, the most environmentally friendly mode of transport and is an 

option for a substantial number of commuters without access to a car. The increased popularity of 

electric bicycles and the use of the bicycle as egress mode further justify investments in bicycle 

infrastructure. 

 

Dangerous traffic conditions regularly occur in and around gateways. The positive correlation between 

bicycle promoting measures and unsafety feels problematic. One potential explanation may be that 

employers who promote cycling are more aware of traffic conditions, which might be mediated by 

high levels of cycling in the workforce. Furthermore, road safety is mainly a task of government 

agencies (less of employers) and it is their responsibility to guarantee safe routes. Finally, the more 

cyclists there are, the lower the risk (Vandenbulcke et al., 2009). 

 

4.2 Carpool 

Carpooling is an alternative for locations where other alternatives to the car are not present. Another 

reason why ridesharing is popular among employees in the manufacturing sector is the large share of 

fixed work schedules, i.e. workers enter and leave the workplace at the same moment. However, from 

an environmental perspective, carpooling might be only slightly less polluting since it involves the use 

of a car, and picking up a passenger might require a detour (Morency, 2007; Rietveld et al., 1999). For 

these reasons, it is advisable to check whether carpooling is not overpromoted or oversubsidised 

(Vanoutrive et al., 2012; Wang, 2011). Although we do not expect that this is the case in our case 

study area, policy makers should not be blinded by the positive connotations of carpooling. 



4.3 Bus services of employers 

For several large employers, the organisation of own bus services has been seen as a necessity to 

attract and retain staff, and the results in Table 5 indicate that employer-provided bus services are 

associated with less car use. The investments and scale needed for this kind of initiatives limits the 

implementation to large manufacturing companies, and private bus services are present where public 

transport is absent. In these locations, the two main travel modes are the car and employer transport. In 

a case study of one company located in the port of Antwerp, Van Hees (2013) found no significant 

differences between blue-collar workers and other employees. Furthermore, neither age nor the type of 

work schedule were statistically significant. There was however a significant positive correlation 

between commuting distance and the probability that an employee chooses to travel by bus. Bus 

services of employers are thus a substitute for long distance commuting by public transport. A major 

difference with public services is the focus of private bus networks on suburb-to-gateway commutes. 

Research on employer-provided private shuttles in Silicon Valley suggests that it enables employees to 

live farther away from their workplace (Dai and Weinzimmer, 2014). 

 

Private busses have some advantages. Delays can be seen as the responsibility of the employer, work 

schedules and bus timetables are likely to match and bus stops are located on the company plant 

location. However, public transport can be seen as a public service and one can argue that the public 

sector should be involved. Now, subsidies are rather ad hoc, besides the 120% tax deductibility for 

employers. The difference with residential areas is striking. The Flemish region, where the gateways 

under investigation are located, has a decree on ‘basic mobility’ which guarantee a bus stop within 

500m in urban areas (650m in small cities) and 750m outside these areas. An equivalent for job 

concentrations outside cities is less developed. The suburbanisation of jobs is there, and it might be 

advisable to devise a strategy on the role of public transport in gateways (especially ports).  

 

4.4 Rail 

Passenger rail is not a real option for the majority of employees in gateways. However, in the port of 

Ghent plans were made to connect some large workplaces with a railway station using existing tracks, 

which are abundantly available in ports (Ververs, 2012). Passenger rail can be developed but there are 

some limitations. Passenger trains have priority over freight trains and the latter are considered 

essential for the functioning of a port. Although gateways are concentrations of jobs, densities are 

lower than in city centres (especially in Europe; Bontje and Burdack, 2005). However, rail has the 

advantage that it is well-placed to connect cities to gateways. 

 

4.5 Location 

One can question whether all (office) employees must be physically present in the port. For historical 

reasons, some workplaces located in port areas have little to do with port activities. A proper location 



policy can keep the number of ‘wrongly’ located activities minimal. Further research can shed light on 

these issues.  

 

7. Conclusion 

Gateways such as seaports and airports offer many job opportunities. However, a mismatch might be 

present between the location of labour and the location of job. Although employer organisations see in 

the first place a skills mismatch (Sertyn, 2013), transport may play a decisive role. Furthermore, the 

majority of commuting trips to gateways is made using the more polluting modes of transport. This 

paper analyses measures which are taken by employers to change employee commuting behaviour. It 

seems that the public transport vacuum is filled by carpooling and private bus services, which may 

perform less well in terms of emissions and public service provision.  

 

Passenger mobility towards gateways has received considerable attention from employers and 

governments. The style and content of the mobility strategies corresponds to those of other mobility 

management strategies by their focus on soft measures (Cairns et al., 2008; Vanoutrive et al., 2010). 

Carrots are preferred over sticks and include carpool databases, bicycle sheds, promotion campaigns 

and the like. ‘Hard’ infrastructural measures, although present, and restrictive measures on car use 

(paid parking, taxation) are less prominent. 
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