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Introduction 
 
This paper reports on the initial steps of an MGIS research thesis project. The MGIS research seeks to 
improve the effectiveness of passenger satisfaction data in public transport decision making and will 
ask the following question: How can crowdsourcing and geographic data improve the utility of 
passenger satisfaction data? The background, aims and methodology for this research will be 
discussed. 
 
Background 
 
As part of their ongoing operations, public transport agencies measure passenger 
satisfaction in order to better gauge service demand and requirements. Passenger 
satisfaction refers to passenger expectations compared to their realized experience of public 
transport. Passenger expectations often relate to factors such as comfort, noise, safety, 
reliability, and congestion (Tyrinopoulos et al. 2008). Satisfaction is measured by asking 
passengers about various aspects of their experience on journeys; for example, asking about 
waiting time transfer can provide a measure of perceived service reliability (Carrel et al. 
2013). When passengers are dissatisfied, investments of scarce resources may be mis-
assigned in a financially constrained market (Koushki et al. 2003; Lai et al. 2011). 
 
Currently, most passenger satisfaction surveys collect data on the satisfaction measures 
themselves, with location data collected at a network level only, due to cost limitations 
(NZTA 2013). A prominent issue with this approach is that if a route covers a large 
geographic area, no sub-route observations or trends can be identified in more specific 
locations. Given that passengers also generally do not traverse the entire route of a given 
service and instead travel smaller segments, detailed location data is a significant omission. 
Existing data collection efforts are also restricted by the frequency at which they are 
undertaken. Many transport operators, such as Environment Canterbury in Christchurch, AT 
in Auckland and the LTA in Singapore, conduct annual surveys in order to provide insights 
into trends in passenger satisfaction (ResearchFirst 2015; AT 2015; Land Transport Authority 
2016). The use of infrequent data may have repercussions for the accuracy and usefulness 
of analysis performed and upon the decisions made using it (Gaymer 2010). Increasing the 
survey frequency would provide greater temporal resolution to passenger satisfaction data, 



revealing market and passenger trends that exist on a monthly or weekly scale (Grigoroudis 
and Siskos 2009, p 178). Greater frequency also allows transport operators to react to 
changes and make decisions more quickly using up to date data, instead of waiting several 
months for the results of the next annual survey. Carrying out existing data collection efforts 
at this frequency is resource intensive and costly for many organizations (NZTA 2013). In 
order to obtain the benefits of both up to date and detailed passenger satisfaction data, a 
more cost effective approach is required. 
 
Crowdsourcing is a methodology that allows for dynamic, community driven data to be 
contributed by members of the wider public. Using crowdsourcing, data creation is driven 
by people themselves rather than researchers, and often utilizes everyday technologies, 
such as smartphones and web browsers, in order to collect the data (Papadopoulou et al. 
2014). Crowdsourcing reduces the resources and cost required for transport operators to 
collect satisfaction data and empowers passengers to contribute meaningful information 
that improves their experience more frequently than existing surveys (Teymurian et al. 
2013). 
 
The collection of detailed crowdsourced geographic data in the form of GPS coordinates or 
journey segments collected alongside existing satisfaction data would allow for more 
comprehensive spatial analysis to be performed using Geographic Information Systems 
(GIS). Spatial analysis would be able to determine if significant clusters of a given variable 
exist along a route, and allows for questions to be raised about trends that were not visible 
with limited geographic data. GIS has been used in public transport decision making in a 
number of other ways, such as travel time and accessibility analysis (García-Palomares et al. 
2013). The use of spatial analysis for passenger satisfaction provides a useful addition to an 
integrated approach to planning and decision making. When detailed location data is 
collected alongside factors which affect satisfaction (for example, infrastructure at a specific 
bus stop), other geographic datasets such as traffic congestion or census data can be 
compared to investigate the cause of them. 
 
This research aims to determine whether crowdsourcing methodologies can be applied to 
collecting more frequent, geographically accurate passenger satisfaction information. To 
demonstrate this crowdsourcing methodology, the Metro public bus network of 
Christchurch, New Zealand will be used as a case study. A mobile web link to a satisfaction 
survey will be distributed throughout the Metro network. The survey will collect satisfaction 
information from passengers through their smartphones, and record their satisfaction 
across a variety of factors related to the passenger’s journey as they undertake it. A sample 
of crowdsourced data will be collected, analysed and compared to determine whether 
crowdsourced data can serve as an improved supplement or replacement data collection 
method over existing passenger surveys. 
 
Methodology 
 
A set of survey questions to ask passengers will be designed based around factors that are 
likely to have an influence on passenger satisfaction. The survey will ask passengers about 
their satisfaction for particular journeys on the public transport network in Christchurch. 
The survey will be implemented using an ArcGIS Online GeoForm, which allows for the 



collection of geographic data alongside standard responses for mapping, and is designed for 
use on a mobile device. The web based GeoForm will be distributed throughout the 
Christchurch Metro bus network, in order to collect responses from bus passengers. 
Distribution will be via poster and leaflet format, featuring a title and brief description of 
what the survey is about, followed by a shortened link to the online web survey. This data 
collection method will allow questions to be answered accurately on the spot. In order to 
ensure a good spread of crowdsourced data, survey distribution will take place over a period 
of three months and will follow a pilot survey to ensure that questions and methods are 
appropriate.  
 
While data collection takes place, several geographic datasets, including GTFS public 
transport route information, and traffic information will be acquired and compared with the 
collected information for the purposes of exploratory analysis. After the data collection 
period has concluded, the collected data will be cleaned. In addition to statistical analysis of 
satisfaction scores across the range of factors surveyed, keyword analysis will also be used 
to identify words and themes from freeform questions, in order to identify spatial trends 
that may be present in particular areas of the network. The effectiveness of the 
crowdsourcing methodology used to collect the data will also be evaluated and compared to 
existing methods. 
 
Progress to Date 
 
As of June 2016, a research proposal has been developed and a review of the literature in 
the area undertaken, in order to determine the factors that are most important in 
passenger satisfaction. An initial survey has been developed and is being refined. Ethics 
approval will be sought. 
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