
Can research and computer aided simulations help to make public 

transport better even in smaller cities? 
 

 

If  you are f rom a small Norwegian city, you probably know how challenging living without a car can be. Small, 

coastal cities, such as Arendal, Grimstad or Lillesand of fer the idyllic life that is close to the sea and nature, 

but usually this comes at a cost: car dependency. You usually drive to work, to school, to the supermarket, 

drive the kids to the swimming pool and football club meetings… And most  of  that happens without second 

thought because you of ten don’t even consider the bus as an option. Why? Well… maybe because it only 

comes every half  an hour or even less of ten... 

 

The story f rom the side of  the user is obvious, and not only for the Norweg ian setting, but it is similar for 

many people living in small urban communities in developed countries around the world. Small communities 

equal low population densities which, in turn, equal to a low number of  users for public transport and 

therefore high costs for the public transport providers… In other words: not a prof itable business. But what if  

more could be achieved with the current budgets and better service could be of fered to the people living and 

working in small cities and towns? 

 

 

OPTCORA the project aimed at revealing solutions which will bring more passengers onboard  

In 2019, as a result of  an ongoing collaboration between AKT, the public transport provider in the southern 

region of  Agder in Norway, and the University of  Agder, the ground f or advancing the work on building a 

more attractive and sustainable public transport network through the use of  research was layed. As transport 

research in Agder using computer aided simulations is a rather novel topic, the AIT Austrian Institute of  

Technology (Center for Energy) has been invited to partner in our initiative.  

 

The purpose of  the project was to identify the best performing public transport optimization and improvement 

measures through the use of  computer aided simulations. To streamline the research idea, we imposed two 

limitations: 

- constrain the user group targeted in the project to employees, as a high percentage of  everyday 

journeys are to and f rom work 

- use the most important regional bus line, Line 100, as a case study to explore the op timization 

potential and increase of  the market share for work trips by public transport.  

 

The pilot project, named OPTCORA (Optimization of  the Public Transport in the Coastal Region of  Agder) 

was funded by RFF Agder and was implemented between October 2019 and February 2021.  

 

Who are the employees in Agder? 

The project started in October 2019, with an analysis on current mobility behavior and future needs of  the 

employed population of  Agder. This was done to identify the regional needs for public transp ort network 

improvements, as addressing these needs could lead to a market share increase. Instead of  continuously 

targeting the people who are already using public transport, this stage of  the project focused on building 

prof iles for the predominant employees in all age groups to ensure that we have a better understanding of  

the whole employed population of  the region in our analyses. For that purpose we conducted an extensive 

regional travel habits survey which was answered by almost 2000 employees f rom the private and public 

sector. 

 

To make sure that we have a deeper understanding of  the mobility patterns, needs,requirements, and travel 

behavior of  the employees in Agder, we conducted 32 interviews with employees in the region of  Agder. This 

gave insights on the reasons behind choosing a specif ic type of transport, but also helped us understand 

how employees imagine sustainable mobility in their future.  

 



Analyzing the data f rom the survey and interviews we found that the top three improvements requested by 

employees in Agder for the public transport network are: 

● increased f requency of  departures 

● better suitability of  the timetables to their needs 

● shorter travel time. 

We also found that the minimum frequency necessary for ensuring an increase in bus users in Agder is 20 

minutes and that the employees with easy access to f ree parking at work tend to drive more than employees 

who have to pay for parking.  

 

This data, together with data f rom the National Travel Survey conducted in 2012-2013 in Norway, allowed us 

to produce a set of  20 user prof iles, for which you can see an example in Figure 1. The user prof iles, or 

“personas”, were designed to represent a specif ic segment of  the population with its predominant 

characteristics that emerged f rom the data analysis. They aim to support the transport planners by bringing 

the attitudes and behaviors of  the user closer to the planning process through a more concrete prof ile. The 

prof iles were also designed to be integrated in the computer aided simulation where we explored the impact 

of  changes in route layout and f requency for Line 100 on the travel behaviour of  employees living in the 

municipalities served by this route. 

 

 
Figure 1. Example of  persona prof ile for employees in Agder.  

 

Currently Agder is the only region with small cities and towns in Norway that has a set of  dedicated user 

prof iles designed specifically for the passenger transport sector, based on the analysis of  a statistically 

signif icant quantitative data set and enriched with qualitative data.  

 

How can computer aided simulations improve the public transport planning?  

Public transport planning is a highly complex endeavour. Balancing the wishes of  the existing and potential 

customers with the f inancial and human resources, ensuring that the service is punctual, competitive, 

af fordable and most importantly accessible for the population are just a few of  the elements which have to be 

considered when designing a public transport network. When the dimensions of  the data which is analyzed 

tend to span over tenths of  thousand of  data rows, it is practically impossible to consider all attached 

changes in route planning. To be sure if  a change in the route or the schedule of  a bus line will have a 



positive impact on the number of  passengers using it, an algorithm is required. This furthermore supports the  

evaluation of  two similar plans to reveal which one would have more favourable impact on the mobility 

patterns.  

In recent years, computer aided simulation models have been designed for this purpose. A computer model 

doesn’t necessarily have the capacity for planning the route itself , but can simulate the ef f iciency of  a 

planned route if  data about the previous travel behavior, job opportunities, housing densities and current 

market share for dif ferent transport modes is available. In our study we used a model developed in the f rame 

of  the project “OptiMaaS”1, which was applied in larger cities like Vienna and Linköping f or evaluating the 

transport optimization potential by introducing Mobility as a Service (MaaS) measures in the non-core areas 

of  these cities.  

 

Once calibrated for the region of  Agder, the model was used to simulate the impact of  ten dif ferent scenarios 

(Figure 3) which contained changes in route and schedule to Line 100. The changes focused on two major 

aspects: 

- creating an optimal fast transit route between Arendal and Kristiansand which could serve the rush 

hour transit for regional commuters (Scenarios 1 to 6) 

- f inding an optimal balance between costs and f requency for the workday schedule of  Line 100 

(Scenarios 7 to 10).  

 

What route would work best? 

Before even starting to discuss the aspect of  f requency, which was f lagged as the most important 

improvement needed in the public transport network in Agder, we analyzed the route of  Line 100.  

Currently the schedule of  Line 100 has 5 route variations, with dif ferent types of  slow and fast routes 

throughout the day, only two of  them on a regular f requency schedule.  

 

AKT already surveyed the customers of  Line 100 and came up with an alteration based on the expressed 

requirements of  regular customers where routes 100D and E are merged (Solution 1 - see timetable at the 

end of  this article). Analyzing the bus stop usage of  Line 100, the OPTCORA project team proposed an 

alternative route solution (Solution 2), where the two university campuses in Kristiansand and Grimstad were 

added to the fast transit route. The project team also explored options where stops in Lillesand (Scenarios 3-

5) and Sørlandssenteret (Scenario 6) were added to the route. But the question was which route would 

attract most customers towards public transport? 

 

Figure 2 presents the simulation results for the usage of  an express Line 100 solution. It considers both the 

solution resulting f rom the customers survey (Scenario 1) and the one proposed by the OPTCORA project 

team (Scenario 2), compared to the current situation (Scenario 0). The dark blue color intensity represents 

the number of  passengers using the dif ferent sections of  Line 100 in each of  the scenarios. Scenarios 0 and 

2 had identical schedules for departures and all scenarios had the same potential user base. The results 

clearly show that the most ef f icient route solution would be Solution 2, proposed by the OPTCORA project 

team, which presents a potential customer base increase of  73.9%.  

 

 
Figure 2. Heatmaps showing the use of  the bus line for Scenarios 0, 1 and 2.  

 
1 https://www.optimaas.eu/  



 

Which frequency has the best cost-benefits ratio? 

Once it was decided that Solution 2 was the route with the best potential outcome, it was time to discuss the 

f requency aspect. The core proposal was to alternate departures between the 100 classic and 100 express 

route and eliminate other route variations during working days. The slow route was maintained during 

evenings and weekends. Three cases were considered:  

- Scenario 7: Increased f requency in rush hours with the similar f inancial resources (2 hours in the 

morning and 2 hours in the af ternoon with f requency of  4 busses per hour) 

- Scenario 8: Extended rush hour schedule with increased f requency (3 hours in the morning and 3 

hours in the af ternoon with 4 busses per hour) 

- Scenario 9: 10 minutes f requency in rush hours (2 hours in the morning and 2 hours in the af ternoon 

with f requency of  4 busses per hour) 

 

The results presented in Figure 3 show how route and f requency alterations af fect the usage of  the network 

and the costs for running the fast routes of  Line 100. We can observe that the best performers in terms of  

price increase versus passengers increase are Scenario 2, Scenario 4 and Scenario 7. For Scenario 9 (10 

minutes f requency in rush hour), the passenger increase does not motivate the operating costs which are 

more than double the ones today. At the same time, in the case of  Scenario 4, the travel time for the 

passengers traveling between Kristiansand and Grimstad or Arendal increases considerably when a stop in 

Lillesand in added, so the real added value of  the scenario was questioned by the trans port planners in the 

project team.  

 

Nevertheless, Scenario 7 which proposes 4 departures an hour in each direction in the morning and 

af ternoon rush hour intervals shows the best cost-benef it potential according to the results of  the simulations.  

 

 

 
Figure 3. Conclusion - Decision Tree giving an overview of  all 10 simulated scenarios and the results in 

terms of  passenger increase and costs increase for each of  them. The most promising scenarios are 

highlighted in green. 

 

The future of public transport in Agder 

The team of  the OPCTORA project has reached some conclusions af ter analyzing the result of  the project. 

The main conclusion is that an unique express route, with a regular rush hour timetable, can bring a clear 



added value to the number of  passengers using Line 100 for their daily work commute. We recommend that 

such a change would be piloted in Agder in the close future.  

 

Another conclusion was that the use of  personas or user prof iles proved valuable not only in performing the 

simulation of  the travel behavior, but also in interpreting and understanding the results of  the simulations 

themselves. The process of  analyzing the data gave the project team deeper insights into the motivations 

and needs of  employees in what concerns the public transport network in Agder. This data underlined the 

need for increased f requencies (minimum 20 minutes), better timetables and shorter travel time for the users.  

 

OPTCORA was a pilot project that highlighted both the potential of  using computer simulations and deci sion 

support systems for transport planners and policy makers, but also some limitations that should be 

considered in a future project. For example we observed a need to study the fare and time elasticities for the 

population of  Agder, to better understand the impact of  price and travel time variations on the number of  

passengers. Another aspect for further research would be the alteration of  the simulation model to include 

historical passenger data (number of  onboardings and of fboardings per station) in the simulation algorithm to 

improve the  accuracy of  predictions.   

 

In the last year we also observed a strong impact of  the pandemic on the ridership of  Line 100. Therefore we 

encourage further studies on how the travel behavior of  the population was af fec ted by this and consider 

these aspects before implementing route and f requency changes.  

 

 

 
Figure 4. Proposed new route that combines 100D and 100E based on consultation of  regular customers by 

AKT (Solution 1) 


