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1. INTRODUCTION

Rail transport in urban South Africa is popular, with passenger trips reaching 400 million per annum [1].
The first rapid rail passenger commuter operator in South Africa, the Gautrain, was established between
the two major cities of Johannesburg and Pretoria. By 2019, the Gautrain had completed over 100 million
trips since its inception in 2010 [2]. Despite concerted efforts from government to support innovative and
significant developments such as the Gautrain, and to provide financial assistance, the use of rail compared
with other modes of transport in the country remains at lower levels than expected [3]. Ineffective policy
implementation [4] and a lack of service delivery [1] are problems with which the passenger rail sector
struggles. While a passenger rail service’s main priority is the timely and safe transport of passengers,
service disruptions are a frequent occurrence in railway operations [5]. Disruptions are often unforeseen,
as they are caused by unpredictable circumstances [6]. These events can lead to train delays, trip
cancellations, extended waiting times, and extended travel times, which in turn lead to missed
connections, all resulting in very dissatisfied passengers not being in control of their planned trip [1, 7].

The absence of a real-time passenger information system (PIS) at railway stations and on-board trains
worsens the traveller’s feeling that the waiting times have been long. On the other hand, when real-time
information is available, travellers in transit recognise the predicted waiting time as being accurate [8].
Benefits derived from the existence of a good real-time PIS extend even to non-rail users (the public) who
perceive the overall railway services being offered as efficient and effective, thereby increasing
appreciation for and support of the railway operator [9]. To this end, a PIS is viewed as crucial to rail
communication and operation [10].
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PISs should accordingly be recognised a fundamental part of strategy, as they affect the bottom line. It is
imperative to understand better the significance of these systems and how they could be optimised to meet
organisational objectives [11]. This study investigates the impact of PISs on service delivery in South Africa,
and specifically the strategic potential of a PIS to improve rail operations and service delivery. The main
research question of this study is: What constitutes a framework to describe the role of a PIS as a strategic
information system in order to improve rail operations and service delivery to rail commuters?

The paper is structured as follows. Relevant literature is reviewed, followed by the research methodology
chosen for this study. Thereafter, the findings are presented, followed by a discussion and the research
conclusion.

2. LITERATURE REVIEW
2.1. Railway passenger information systems

A PIS is an information dissemination tool that rail operators use to provide a variety of travel and other
relevant information to their commuters in order to ensure that they have a pleasant experience on their
journey. A PIS is a vital communication link between rail operators and commuters, as it facilitates the
delivery of a wide range of passenger services, including real-time train tracking, scheduling, route
information, travel planning, passenger infotainment, and more luxurious offerings such as real-time high-
definition video conferencing, live broadcasts, and video entertainment aimed mainly at business
passengers [10].

In order to have a desirable experience, passengers need information about platform allocation, the
punctuality of the train, and connections to the next destination [11, 12]. Common functions of a PIS
include, but are not limited to, general information about the service, seat availability, congestion levels,
location information, journey planning information, notification of disruptions, and alternative options in
case of disruption [13]. Railway operators also use dispatching systems that are key to ensuring that the
planned schedule is maintained for punctuality and reliability [7]. State-of-the-art dispatching systems
automatically perform the following major functions: monitoring the network operating situation,
identifying deviations from targeted performance goals, and detecting train conflicts.

The absence of a functional real-time PIS leads to fragmented and unreliable passenger information, and
results in uncertainty about travel conditions and disruptions [13]. As mentioned, the rail industry has
difficulty improving overall customer experience, as it struggles to meet the passengers’ demand for
punctuality, accurate scheduling information, and better-quality on-board entertainment [10]. Therefore,
there is a need to investigate the intentional use of advanced Information and Communication Technologies
(ICTs) to provide better-quality railway services and so stay abreast of market demands [10].

2.1.1. Uses and functions of a passenger information system

In passenger railway services, a schedule is defined as a timetable with a set of arrival and departure times
of every train at each of the stations where it stops. The schedule also contains the predetermined ‘train
line’, which is the sequence in which a train will visit the stations on that route [6]. Through the PIS,
customers are able to access schedule information that can either be presented entirely via digital
(electronic) interfaces, or be paper-based (static), visual, or acoustic [10]. The key factor is that this service
should be readily available whenever it is required [12]. Schedules often contain additional information
that can assist passengers beyond providing departure and arrival times in order to improve the overall
experience of the journey [10].

Information required during the journey includes “real-time information delays - information regarding
changes which will affect the passenger’s journey, advance warning of changes which may affect
subsequent or later journeys as well as information on interchanges” [13]. An example of a PIS function
that might be required when the journey has already been partly completed is information on the fastest
versus the most comfortable trip; the most accurate up-to-the-minute train arrival and departure times;
available car parking; how quickly and easily passengers could get on to the train or get out of the station
[10]; and the most efficient passenger exit to use, considering how full the trains are or whether other
inbound trains will be arriving at the same time [10]. All these features are considered necessary, as they
allow passengers to make informed choices depending on their personal trip preferences [12].
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In the event of having an interoperable ticket (one for which a journey requires the use of services provided
by independent operators), the combination of more than one information source would be an advantage.
The different legs of a passenger journey may happen over several days or weeks, and the combined and
linked information would allow the passenger not only to evaluate the information on the current phase of
the journey or on the current trip, but also to plan with greater certainty the next or a future trip [10].
This confirms the importance of the information that rail commuters require in planning their overall
journey. The existence of a real-time PIS is appreciated by both users and non-users of rail commute
services [12]. Non-users include mobility planners - traffic engineers who model transport routes, networks,
and aspects such as timing and journey patterns [13].

2.1.2. Technological and modal shift impact

Technology advancement is at the centre of strategic planning in various industries. The railway industry
is expected to leverage innovation in order to create smart systems that would advance rail network
infrastructure and all aspects of rail operations. Examples of these are integrated security, asset
management, predictive maintenance, and safety [10]. It is necessary to maintain a balance between costs
and benefits and to improve overall transport efficiency, while also considering the environment by
reducing congestion, carbon emissions, delays, and noise, and by increasing safety [9]. The influence of
information systems on transportation, especially in the past decade, is evident because of their value in
“creating, collating and delivering public transport information” [14]. PISs keep travellers informed about
the conditions of their trip and provide them with options; but in the rail sector the aim is also to encourage
passengers to move from private transport to public transport [9].

It is possible to bring rail transport up to the required levels of efficiency by adopting technology inspired
strategies to “increase information provision and communication, enhance convenience, improve control
and facilitate journey planning” [15]. It has long been recognised that a software application that integrates
real-time and predictive information of the public transport network should be a feature of a railway
strategy in order to encourage travellers to use public transport, as passengers would have relevant
information available to make informed choices between alternative arrangements for their trip or journey

[9].

The impact of technological innovation on rail transport has the potential to shift the public’s opinion about
their travel experience once certain features have been inserted into the system. Previous research
indicated that the number one feature that railway commuters would like to see being implemented is
automatic compensation for late or cancelled trains. This research was carried out in the UK, where
punctuality is reported to be as high as 89.77% or within five minutes of scheduled railway times [15]. In
South Africa, however, the largest commuter rail operator was rated 1.79 out of a possible score of 5 for
punctuality [1]. Public transport operators need to invest more money and resources in understanding the
needs of their travellers. This investment would assist railway service operators to make informed decisions
about where to invest and budget for new technology in railway operations and what information to
distribute to commuters, and how, for improved service delivery [16].

In the 1990s the notion was that, to discourage private car use, commuters required the alternative service
(e.g., the railway system) to be reliable, clean, easy to locate, and easy to use; and the journey time
should preferably not be longer than that of travelling by car. It has been established as most important
that there should be quick and easy access to information in order for the traveller to make the best use
of their available time [9]. Even now, on-board cleanliness, safety, comfort, punctuality, and frequency of
service still influence passenger satisfaction and loyalty to public transport use [3]. More recent views are
focused on the well-being of commuters by adopting technology inspired strategies [15]. In acknowledging
this, strategies should consider social media (given the huge number of active and frequent users) and
smart phone devices as important technologies when considering ways improve trip planning in the public
transport operating context [16].

Railway operators need to pay attention to the various attributes of their travellers in order to design and
implement targeted solutions [16]. Smartphone applications, SMS services, email services, websites, and
community displays have previously been identified as the appropriate channels for the distribution of real-
time passenger information [13]. However, the continuous evolution of technology means that current
technology use trends need to be surveyed regularly. Passengers should be able to use mobile devices to
receive real-time information about arrival and departure times [3]. This would help to change traveller
perceptions of the overall reliability of public transport, thereby influencing their preferred mode of
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transport. Focus groups could be used in research to explore the factors leading to positive outcomes
associated with the implementation of a real-time PIS [12].

2.2. Strategic information systems

Rail operators need to have a flexible strategy for adopting new tools and acquiring knowledge that is
intended to improve rail capabilities in order to leverage new business opportunities [17]. Strategic
information systems (SISs) could aid management in making decisions to enhance a rail organisation’s
competitive advantage and to improve its business strategy [18].

SISs are defined as:

- a portfolio of IS applications supporting an organisation’s business plans to enable the process
and content of business strategy to achieve objectives [19];
- aninformation system that supports an organisation’s competitive strategy [20].

In these definitions it is assumed that SISs plays a secondary role to strategy. However, Harun and Hashim
[21] challenge the view that an information system (IS) strategy emerges from a business strategy, because
a business strategy can still be strongly be influenced by an IS strategy. It has become imperative for
management to understand the impact of new technologies on their business, as there is a positive
relationship between a business that has an alighment between ICT and strategy on the one hand and
performance on the other [18]. Organisations that try out new approaches using SISs usually keep abreast
of their external environment and discover previously overlooked information that could be used to improve
their products and services, which in turn could establish them as leaders in their industry sector [22].

A fast-paced, technology-inspired business environment provides many opportunities. It is essential to take
advantage of the associated technological innovations by responding to them quickly in order to maximise
profits [20]. Integrating innovative technologies with activities aimed at improving an organisation’s
methods and processes to do business is necessary in order to maximise profitability, particularly in a
service industry that is declining [17]. IS strategies adhere to the principle, ‘the greater the risk, the greater
the reward’. Therefore, if a rail organisation adopted new and successful innovations, it could achieve
performance gains that had otherwise not been achieved [22].

“The effective use of SISs ensures a stronger impact of competitive strategy and corporate performance in
turbulent economic environments” [19]. SIS’s content feeds into the business strategy and is able to
improve the likelihood of positive outcomes being attained in organisational performance through
innovative activities [22]. There is a positive relationship between innovation and strategy in the public
transport industry; and this could revolutionise an organisation’s business model, enabling it to gain an
increased market share [17].

2.3. Rail service management

Rail service is an essential and significant contributor to economic growth, as it is a vital mode of transport
for mass commuting. Service delivery is an important concern both at home [23, 24] and abroad [13, 25].
An efficient rail system has benefits that are experienced locally, such as “reducing congestion on roads
and contributing to re-industrialisation” [23]. As vital as rail is, other modes of transport in the transport
sector also form part of the competitive environment. In order for rail transport to remain relevant, and
even to outshine its competitors, it is important for rail operators to offer exceptional service to their
customers [26].

The service management model in transport (Figure 1) help rail organisations to understand the intricacies
of service delivery in the rail industry. In the left base corner of the model is the “Transport undertaking”,
which is the mandate of providing railway services to stakeholders - that is, the individuals or groups who
are either risk-bearers or beneficiaries of the investment in capital or time in the organisation [27]. At the
right base of the model is the “Employees” in the service industry. The frontline employees (those who
directly interact with customers) should be courteous and cheerful, because the customer’s assessment of
service performance is strongly influenced by how satisfactory that first contact is, although this depends
on individual attitudes [26]. From an internal perspective, employees are a key stakeholder group, because
quality of service is measured by how good its people are. In the case of transport companies in particular,
a failure to understand employee needs or to provide them with ample motivation to treat customers well
and to look after the company’s assets well would result in organisational objectives not being met [28].
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At the top of the model is “Customer satisfaction”. Ensuring quality of transport services should be based
on a sound understanding of what customers require [26].

There is a tendency to measure organisational performance by using financial results. However, shareholder
value is achieved in the long term through understanding customer preferences, which are measured
through service quality variables and reflected in customer satisfaction and retention [19]. To thrive and
remain profitable, a business should also ensure that it fulfils its social responsibility by generating value
that is high enough to ensure continued support from its primary stakeholders, the customers [27].
Information systems are able to improve service management quality. Ultimately the aim is to ensure that
the highest level of service is achieved, assisted by continuous monitoring and evaluation of customer
wishes and requirements [26]. Therefore, while service delivery and performance are generally measured
against financial profitability, the service management model in transport (Figure 1) focuses on customer
service quality. However, knowing the prescripts of good service management (time, safety, availability,
customer care, etc.) in the rail industry is not sufficient, as performance in these areas partly depends on
information systems.

Customer
Satisfaction

Speed of Transport

Safety

Service
Quality

Territorial

Information Planning

Customer Care Availability
Geographical

Conditions

Transport
Undertaking

Input | ‘ Process | ‘ Output ‘

Employees

Figure 1: Service management model in transport (adapted from Stefancova [26])
3. METHODOLOGY

The study followed an explorative, qualitative, and interpretive case study approach that investigated a
South African railway transport company. In particular, the study focused on a public-private rapid rail
commuter operator in the Gauteng province. In organisational research, where social contextual influences
are important elements in the study, an interpretive case study approach is suitable, as it allows the
researcher to obtain profound and unfiltered insights and understanding (how and why things happen) from
the context of the phenomenon under investigation [29].

Face-to-face semi-structured interviews were selected as the primary data collection technique for the
study. However, owing to the global Covid-19 pandemic, online and virtual meetings were held using
Microsoft Teams. Interviews were held in July to December of 2021. Participants were part of the ICT
department of the railway transport company. Interviews of about 20 minutes each were held until data
saturation occurred. Fifteen interviews were performed in total, with the participants being four senior
ICT managers (28%), five middle-level ICT managers (33%), five ICT specialists (33%), and one helpdesk
operator (6%). The respondents had an average of 15 years of work experience, totaling 238 years of
experience in the rail industry. Their vast experience revealed the depth of knowledge in both rail and
industry-wide matters. The chosen data analysis approach for this study was a qualitative thematic analysis
in which a systematic procedure was used to generate codes and themes from the data.
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4. RESULTS AND DISCUSSION

The analysis of the data is divided into two parts, with Table 1 focusing on the relevance and use of a PIS
in rail operations, and Table 2 outlining how a PIS could be used to achieve the strategic objectives of the

business.

Table 1: Summary of thematic analysis

Interview questions

Examples of interview data

Themes

What is the role of a
PIS?

The commuter wants to know which train to catch... want
to basically give passengers a real-time kind of ability.
Commuters need to receive information prior to their
trip.

Schedule and ticketing
Travel planning
Service updates

Would you say the
PIS is a strategic
tool? Why?

How am | going to run this corridor, what time?...
Customer service is one of the five pillars of the
strategy.

Informed decisions
Business growth

How is the PIS
linked to the
strategy of the
business?

To provide a reliable service and reliable transport
system... Look at how data gets pulled out from different
systems. Knowing that the systems are reliable, knowing
the trains are on time.

Support train operations
Data driven business
Service continuity

How does the PIS
contribute to
service delivery?

The more they are informed, the more they'll come back
to the rail. It gives comfort to our commuting public that
the business is caring. The customer that has the
information would be able to get into the trains and will
be able to [tell] more people that these trains are
working. If you haven't gotten a PIS just basically, and
they will [be]Jcome upset, unruly, and destroy assets.

Reliability of service
Instils confidence
Prevents violent reactions

What are the
benefits and
drawbacks of a fully
functional PIS?

In everything from budgeting right down to the number
of train sets, you'd be able to then provide your entire
service. The commuter is updated as to what is
happening on the network. As much as technology
simplifies and enables you, sometimes it can be a single

Aids in achieving business
objectives

Helps manage
expectations

Technology can fail

point of failure if it’s not available.

4.1. Passenger information systems for rail operations

PISs were primarily established as railway communication tools with trip schedules and ticket information.
The study revealed that timeous service information is of utmost importance, such as knowing which train
to catch and how much a ticket will cost. This agrees with Niemand and Chauke [11], who state that
schedule information is best received prior to arrival at the station. This ensures that commuters can make
alternative plans when faced with delays, cancellations, or incidents [30]. From an operational perspective,
service continuity is crucial when disruptions or incidents occur [6]. A PIS therefore plays a significant role
by providing real-time information to commuters to help them to make alternative arrangements and to
provide incident status updates.

The study also found that a reliable PIS instils rail-commuter confidence and further helps to manage
customer expectations, so encouraging a greater use of rail services [27]. This could promote a shift towards
public railway transport [9]. A PIS could close the gap between perception and expectation by providing a
better way of communicating railway information.

The PIS provides value through the rich and diverse information that could be drawn from it and that could
be used to enable an information-driven business strategy. Innovation and value delivery are attributes of
SISs, which provide operational and strategic support across the organisation [8]. This implies that
automation, intelligence, and analytics could be used by the PIS to drive revenue generation, leading to
organisational effectiveness.

A PIS facilitates the delivery of safe and reliable transportation to commuters, which is a social
responsibility of the rail operator towards the community at large. Safe railways also instil confidence in
commuters, stakeholders, investors, and the general public [23]. The study discovered that the violent
reactions from South African commuters that damage infrastructure and property are partly the result of
frustration about a lack of reliable rail service. It has been reported that vandalism has caused losses
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amounting to a billion rand per annum [31]; this could be substantially reduced with the availability of a
reliable information and service update system. The combination of function, role, and importance of the
PIS in both strategy and operations makes it an invaluable tool for business performance, competitive

advantage, and sustainability.

Table 2: Summary of thematic analysis

Interview questions

Examples of interview data

Themes

How does the PIS

To improve customer experience through service and

Quality service

to be considered
when formulating a
passenger information
strategy?

South African train that must accommodate each and every one.
Strategy is more to digital enhancement. There are a lot of
dependencies; we have to think [about] integration. It needs to
be customer-oriented: you talk about what is their need. It’s

contribute to the operational excellence. It depends what sort of capabilities you delivery

strategic goals of the | have - analytic capabilities, machine learning, some process Can drive revenue

organisation? automation - then it shifts away from just being an enabler: it generation
becomes the key driver. Understand what are the volumes of Better, informed
commuters that embark on those journeys and other trains, the planning
number of train sets mobilised for those lines: are they Improved
adequate? We will have a happy and satisfied customer and it stakeholder
will help us attain that satisfaction index. relations

What are the factors We are not just any other passenger system train: we are the Inclusivity

Strategically and
technologically
aligned
Required buy-in

very important. from users
How does technology | There's enough, information, data sources, around it to have a It propels
aid/hinder the very stable environment. From that perspective, you know, tech business growth
delivery of an and innovation is always going to aid the PIS system, especially Technology gaps
effective PIS solution? | in our environment; you look at new kinds of technology. It exist in the
actually assists the business in a massive way. Our shortcomings business

have been so apparent because people now use technology in
various spheres of their lives; so if they get into a place where
technology is not immediately available and apparent, they are
able to pick it up.

4.2. Operational passenger information systems as strategic information systems

The research indicates that a PIS could be used to achieve strategic objectives through quality operational
service delivery. The findings in this regard have been synthesised into the framework presented in Figure
2, which considers both the strategic and the operational perspectives that are proposed for a PIS. Quality
service constructs may differ, depending on context; but reliability, responsiveness, and assurance are
common and essential constructs for operational quality service delivery in the rail industry [32], as shown
in Figure 2. As discussed in the research, reliability could be associated, for example, with accurate real-
time rail service information, responsiveness with real-time rail service updates, and assurance in travel
planning (Section 2).

At the same time, an effective PIS contributes to achieve strategic rail objectives, as indicated in Figure
2. Operational excellence improves the customer, commuter, and stakeholder relations that position rail
as the backbone of public transport. Currently the lack of service delivery encourages the public to search
for alternatives to rail as a mode of public transport [24]. Overall, the travel experience (to achieve
operational excellence) is influenced by a variety of preferences, choices, patterns, and commuter trends
[15]. Therefore, strategically investigating these preferences, choices, patterns, and commuter trends may
assist in obtaining the buy-in from customers and commuters that is necessary to keep rail as a viable
transport option that generates revenue.

While the research findings (Table 2) reveal that efforts have been made to achieve operational objectives
(e.g., to enhance the ability of passengers to take control of planning a journey using accurate information
from the PIS), there is a misalighment between the operational objectives and the strategic objectives in
the case study. Our recommendation is that there be a shared responsibility between management
(business) and ICT to ensure that critical systems such as a PIS are included as part of the corporate strategy
[33]. This would be to redefine the purpose, prescripts, and plan of action of a collectively agreed passenger
information strategy that considers the inclusivity, alignment, and ratification of operational and strategic
objectives.
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The findings reveal that, instead of waiting for opportunities to present themselves in the environment,
rail operators could use a PIS to build a competitive advantage. The data analysis reveals that the PIS could
be key in a turnaround strategy by driving revenue generation (Table 2). Owing to poor service delivery,
the bottom line (from the income generation side) in this case had not been as good as expected.

" Reliability

Revenue ] (e.g. provide rail
generation | ) ) il commuters with
(More rail ~ | [ i accurate reaktime
commuters) s rail service
information)
.Impmved N d =
stakeholder and Strategic Information Operational Information
System 3 Responsiveness
R(;l::;lir::::if |- (To achi:ve strategic [RPacsenzer Informtion | System —i (e sFlrail service
P I SN .g | System (PIS) B (Service operational - &
Management / objectives and provide a Headsof rail community) updates)
(Accuraterail competitive advantage)
Information) -
. Assurance
Strategic (E Genilde
Information for = | L B R P
better strategic I~ A assUranes or
planning travel planning)

Figure 2: Strategic-operational PIS framework

The research findings reveal that a PIS could also be used to achieve the strategic and business objectives
of the organisation through better strategic planning, based on deliberate and specific strategic design
efforts that use intelligence/strategic data (Table 2), as indicated in Figure 2. The respondents proposed
that, on the operational side, the PIS should be used to determine commuter traffic on a rail line, the
capacity of a particular corridor, how many trains and train sets would be required to ensure that there is
no overcrowding, and that passengers did not have to wait for unreasonably long periods for a train. This
resonates with the view that the quality of information obtained from a PIS, and the speed at which such
information could be made available to users and business managers, would make a difference to the
quality of the strategic decisions that could be made for a business [34]. Finally, the research highlights
the dynamic nature of innovation. Innovative technologies have positively impacted businesses in general
through automation and data intelligence. However, the railway operator in this case study was perceived
as lagging behind.

To summarise, the findings reveal that, as an SIS, the proposed PIS would be capable of influencing the
organisation from both strategic and operational perspectives, as indicated in the strategic-operational PIS
framework in Figure 3. The framework serves to inform railway operating companies about the dual role
that a PIS could play in railway operations. It could be used as a strategic IS to create a competitive
advantage, but at the same time it would need to fulfil its operational duties in order to increase service
delivery.

5. CONCLUSION

This study sought to answer the following research question: “What constitutes a framework to describe
the role of a PIS as a strategic information system in order to improve rail operations and service delivery
to rail commuters?” By conducting an interpretive case study that focused on a public-private rapid rail
commuter operator in Gauteng, the study highlighted the reasons why a PIS could be regarded as an SIS.
First, a PIS contributes by providing information that adds value and enhances operational and strategic
decision-making. The study also identified factors to be considered in developing a PIS strategy (Table 2),
considering the unique mix of South African commuters. These factors are critical in ensuring that the
planning, investment, and implementation of the activities related to the PIS are driven by an inclusive
strategy. The study also identified the benefits of having a fully functional PIS that includes digitising
strategic data to influence strategic planning (Table 2).

The insights thus gained justify viewing the PIS through a strategic lens. The findings of this research offer
insights into the capabilities of the PIS from a strategic perspective relating to how it provides input to
inform planning, drive revenue generation, create a competitive edge, and improve stakeholder relations.
The study also revealed that the PIS should contribute to service delivery by providing reliable information
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that aids in journey planning, averts violent reactions, and improves the travel experience. The PIS could
be harnessed, continuously improved, and monitored through the Strategic Information Systems Plan
process. The main contribution of this study is the strategic-operational PIS framework (Figure 2) that could
be applied in the context of railway operations in South Africa. This framework proposes that a PIS be
viewed as both an SIS, with its strategic capabilities to generate revenue and to increase market share, and
an operational information system with its operational capabilities.

The study was limited to a public-private rapid rail commuter operator in the Gauteng province of South
Africa. Further research would be required to assess whether the developed framework would also apply
to the fully state-run rail services in South Africa, given the different operating environment and the
problems faced by state-run rail services. Further research is also suggested to investigate what would be
required from an architectural and data viewpoint in developing a fully functional operational and strategic
PIS for the railway operating company in the study.
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