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THE AUTOMATION OF PARATRANSIT 
DEMAND RESPONSE TRANSPORTATION – 
A CASE STUDY FROM HELSINKI, FINLAND  
 
Introduction 
 

The City of Helsinki, Finland has implemented a 
ground breaking paratransit demand response system that 
is using the latest in scheduling and routing technology.  
This paper will provide an overview of how the program 
has developed and how Helsinki has used automation to 
schedule the paratransit service of up to 2000 trips per day 
without the need of dedicated dispatchers or dedicated 
schedulers.  

Exhibit 1 – Map View of the City of Helsinki Area 

 
 
History 

 
The City of Helsinki granted a broker contract to 

TDC Song in June 2005. The service started on January 1, 
2006. The service in Helsinki is available for paratransit 

customers 24/7/365. Reservations and trips for customers 
are available every minute of the year. The Ecolane 
Demand Response Transportation (DRT) browser-based 
scheduling system was selected to provide reservations, 
dispatching and scheduling for the paratransit system.  
The City of Helsinki searched for technology that 
automated many of the features observed in a traditional 
transportation system.  The trips on the system are 
scheduled in real time. 
 
 The previous contractor was a transportation 
company who used an in-house developed scheduling 
system. The previous company also provided all 
transportation in the Helsinki area.  The previous 
scheduling system was developed by a private company 
whose main business was writing windows software for 
the water and water maintenance supply industries.  
Overflow trips were sent to Helsinki Taxi Data (always 
single trip routes). The call center was located outside of 
the City of Helsinki.  The previous system had many 
issues with the quality of service provided.  Complaints 
regarding the service under the previous contractor were 
numerous.  The primary service goals of the City of 
Helsinki were to improve service On Time Performance 
and to improve service for the customers of the City of 
Helsinki Paratransit System. 
 

Transition of the existing service and scheduling 
system from the previous company ocurred at midnight 
December 31st, 2005 (when the service contract ended).  
The changeover occurred without any kind of pilot or 
testing to determine areas that may have needed 
improvement.   
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Current Operating Statistics 
 

The current service is delivered with 
approximately 60 dedicated fleet vans and sedans and a 
reserve fleet of taxis.  All of the dedicated fleet vehicles 
and taxi vehicles are equipped with Mobile Data 
Terminals (MDT)’s.  Trips are scheduled first to the 
dedicated service vehicles.   If the dedicated fleet vehicles 
can not accommodate the trip it is automatically 
scheduled to an overflow taxi vehicle.    The taxi dispatch 
system is connected to the DRT system enabling two-way 
communication. 
 
The Reservations Process 
 Customers request a pick-up time and the trip is 
immediately scheduled by the scheduling technology.  
The customer is informed of their pick-up time 
information while still on the phone with the agent.  The 
entire process for booking a trip is usually accomplished 
in 30 seconds or less.   
 

Five TDC Song Reservations Agents are located 
in a call center in Helsinki and ten more in Eiisalmi, a 
Finnish city 300 miles away.  The paratransit scheduling 
application is browser based for seamless connectivity 
between the centers.  The agents just log onto the Internet 
and open the reservations screen to take reservations 
orders.   

 
The paratransit scheduling technology uses a 

process ordered reservations screen to take the trip 
information and then automatically and immediately 
assigns the trip to be scheduled to a vehicle.  Reservations 
calls come into a central number and the call center 
software technology routes the call to the next available 
agent.  The PBX from the call center application and the 
scheduling technology are linked.  The customer phone 
number is recognized at the time of the call and 
automatically pulls up the caller information and pre-
populates the reservations screen in the paratransit 
scheduling technology.  This automation saves the agents 
at least 5-10 seconds per call and allows them to receive 
more calls each day.  The supervisor on duty can see 
which agents are on duty (in either call center location). 
Supervisors can query the agent via text messaging if a 
call is taking too long or to inquire if assistance is needed.   
 

A Professional Data Center (PDC) hosts the 
scheduling and dispatching technology.  The PDC is 
located several miles away from the TDC Song Broker 
operation in another part of Helsinki. 
 

Customer Scheduling Requirements 
The customer provides the requested pick-up 

time and because the trip is immediately scheduled there 
is no need for call backs to the customer.  In addition, 
once a trip is requested and scheduled it is locked and the 
trip time will not be moved by the scheduling technology.  
A pick-up message is sent to the customer (if the 
customer has signed up for this feature) via a text message 
5 minutes prior to the trip arrival to ensure that the 
customer is ready to travel.  If the vehicle is delayed the 
text message indicates the new pick-up time.  The text 
message also provides the vehicle ID indicating the type 
of vehicle and the phone number of the driver so the 
customer can call the driver if wanted (This feature is user 
definable and can be turned off if desired). 

 
 The pick-up time can be within +/- 20 minutes 
for ambulatory customers and within +/- 10 minutes for 
customers using a wheelchair.  
  
 The maximum trip duration of any shared ride 
trip can be twice that of what a direct trip would take.  
The trip minimum travel time is 15 minutes. 
 

The most stunning difference between the 
operation in Helsinki and those observed in the United 
States is the lack of dedicated staff for the tasks of 
scheduling and dispatching.  The automated features of 
the scheduling and dispatch technology have allowed 
TDC Song to manage the entire operation with one 
supervisor on duty at a time (up to 2000 daily trips).  
While this position does perform some dispatch decision-
making during the shift, he or she is primarily responsible 
for the call center operation.  In a typical 8-hour shift, 
during peak operations, a supervisor will have to reroute 
approximately 15-20 trips (out of 1000 trips provided in a 
peak hour shift).    These reroutes would be due to late 
vehicles, accidents, driver incidents, etc.  The scheduling 
technology automatically moves trips and reassigns them 
based on driver performance throughout the day.  This 
can be accomplished because all sixty vehicles are 
equipped with MDT technology.  Each vehicle 
continuously reports information back to the scheduling 
server.  When trips are scheduled to a vehicle several 
processes occur:  1) The scheduling algorithm is 
constantly looking for the most efficient and effective 
schedule; 2)  The trip is sent to the vehicle MDT for 
acceptance; 3)  The driver must respond within a 
specified time (as set by the contracting customer) or the 
trip is sent to another vehicle; 4) Once the first vehicle 
either rejects the trip or fails to respond the trip is then 
sent to another vehicle.  These steps are performed 
continually until an optimal schedule is created.  This also 
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allows for the continuous improvement of the schedule 
throughout the day. 
 
 The use of automated scheduling has made the 
need for scheduling personnel unnecessary.  The 
scheduling is continuous and real-time and does not 
require that schedules be created each night by a 
scheduling staff.   
 
Paratransit Service Delivery Characteristics 

 Below are some of the service characteristics 
observed in the Helsinki paratransit operation: 

 
·  700,000-1,000,000 Trips/year 
·  40,000-50,000 trips/month scheduled 
·  1000-2000 trips per day 
·  15,000+ trips scheduled to the supplementary 

taxi fleet 
·  12,000 eligible customers 
·  Average trip length - 6.74 miles 
·  Average trip cost - $20-$30 
·  $190-$250/day/fixed fee/vehicle (rate for 

dedicated fleet) 
·  Plus $4.80/trip 
·  Plus $.60/each mile driven 
·  Over 96% On Time Performance (less than 10 

minutes late) 
·  Over 99% less than 20 minutes late 
·  Accessible wheelchair trips – 25% 
·  Ambulatory trips – 75% 

 
Service Area 

·  600 square miles 
·  Population over 1 million 
·  Urban to suburban area with extensive lakes and 

waterways to schedule around 
·  1 of every 4 residents of Finland live in the 

Helsinki area 
 
Zero Denials 

·  24/7/365 availability for scheduling of service 
and trips 

·  Customers can make trips anywhere within the 
service area of 600 square miles 

 
Trip Booking Characteristics 

·  30% of trips booked < 1 hour in advance 
·  40% of trips booked 1-16 hours in advance 
·  30% of trips booked 16 hours in advance 
·  35,000 calls handles per month 
·  Average call hold time less than 20 seconds 
·  Average call duration 2 minutes 

 

Automation of Paratransit Demand Response 
·  Rides per hour (RPH) – 2.57 
·  No-shows 0.5% 
·  Trip cancellations < 8% 
·  Helsinki set a benchmark that 20% of the trips 

must be shared ride in nature; 40% of the rides 
are shared in actuality 

·  All vehicles are equipped with MDT/AVL 
(including the reserve taxi fleet) 

·  Real time TWO WAY Communication and route 
monitoring 

·  Integration to fixed route (1400 buses, commuter 
trains, Metro and Trams) trip planning for route 
solution look-ups embedded within the 
paratransit scheduling application 

·  Self service web reservations for customers to 
schedule their own trips 

·  Google Earth look-ups to determine vehicle path 
of travel to determine the path that has been 
travelled 

·  Technology available for use by TDC Song via 
the web 99.9% (benchmark as established by the 
City of Helsinki) 

·  Use of Linux and MySQL as the base scheduling 
platform 

 
Lessons Learned 
 
 The City of Helsinki and TDC Song entered new 
territory with the implementation of this system.  As a 
result, many of the reporting functions and data that they 
were unable to receive under the previous system could 
now be possible.  Many new reports have been created to 
allow for better management of the system. 
 
 The automation of the system has spurred new 
policies and procedures that could never have been 
foreseen in the past.  Drivers have been provided with 
much responsibility.  Some have abused this 
responsibility - such as the driver who rejected 69 trip 
insertions in one day.  This has forced the city, TDC Song 
and transportation providers to create policies to address 
these issues. 
 

The transition from the old system to the new 
Helsinki paratransit system was not without some issues.  
The implementation plan tried to address areas where 
potential failure could occur.  The plan focused on the 3-
D Principle - Data, Dispatch and Drivers.   
 
Data 

Addressing all of the data conversion and data 
development areas was crucial to the success of the 
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project.  The new paratransit system required that 
customer data be entered into the new system and through 
several testing runs many issues were discovered.  The 
City of Helsinki kept separate customer profiles that 
needed to be “pushed” or imported into the automated 
scheduling technology.  The system business rules of the 
new service were reviewed to address areas where issues 
could arise.  Any data items that were missing were 
addressed by the team to cover any gaps in service that 
could exist. 
 
The implementation addressed training for the call center 
staff on the calibration and setting of the scheduling 
parameters.  This allowed the staff to make adjustments to 
improve service and to understand the impact of the 
proposed changes as they related to service on the street.   
However, because the service had changed so drastically 
it was difficult to anticipate all of the items that may have 
needed to be addressed. 
 
Dispatch  

Dispatch refers to the entire call center operation 
and its acceptance of the new reservations, dispatch and 
scheduling process.  One thing that is important to note is 
that because the new staff had no preconceived notion of 
how the old system had been operated, it probably made 
training and acceptance of the new operating technology 
and procedures easier to implement.  

  
The training plan emphasized that users be 

highly proficient in the use of the reservations technology.   
The call center acceptance and use of DRT was critical to 
ensuring a successful implementation.  In addition to the 
basic training that staff received, one-on-one training was 
provided for staff members who struggled to understand 
the reservations and scheduling process. 

  
 All companies (the City of Helsinki, broker, 
transportation providers, and technology providers) 
involved in the implementation worked together to 
address issues that would be faced by the call center to 
ensure success.  A flexibility and urgency to respond to 
issues was a key to the success of the entire project. 
 
Drivers 

The final area addressed by the team was 
training and working with drivers.  It was critical that the 
drivers understand how to efficiently operate their 
manifests and the importance of running them as 
developed and sent by the scheduling technology.  When 
the MDT solution was rolled out this was even more 
important.  Extensive time was spent with the drivers to 
ensure that they were properly trained on the use of the 
MDT solution. 

 
Decentralized Call Center 

 The call center went from a centralize approach 
to a decentralized call center.  This required that a strong 
base call center with very strong telecommunications be 
established.  The phone PBX and call center technology 
has been crucial to the successful implementation of the 
project. 
 

 Like most call centers there has been some 
turnover in TDC Song’s Helsinki operation.  The 
scheduling technology is similar to an airline Internet 
scheduling application (like Expedia).  This has made it 
easy to replace and train new agents.  TDC Song Agents 
are usually taking reservations after two days of training 
on the scheduling technology.  There has been regular 
recruitment of reservations personnel to ensure that the 
call center is always fully staffed. 
 

The ability to manually schedule trips was 
originally available to all staff and was recently changed 
so that only supervisory personnel or lead agents were 
allowed to manually schedule “trouble” trips.   
 
Possible Applications for US Paratransit Service 
Delivery 
 

There are many lessons from the Helsinki 
paratransit operation that can be learned and implemented 
in the US Transportation market.  Some of these are 
discussed in more detail below. 
 
Use of Affordable Technologies in an End-to-end 
Solution 

Systems in the US could make better use of the 
more affordable technology solutions now available in the 
marketplace.  Five to ten years ago there was a place for 
the larger vehicle mounted MDT/AVL units.  However, 
the technology has progressed to such a level that these 
units can be produced in a hand held device for 1/10 of 
the price.  Some argue that small hand held devices are 
too small for drivers to use.  They are usually larger than 
cell phones and most drivers these days are equipped with 
and regularly use personal cell phones.  The MDT’s in 
use in Helsinki are Nokia PDA’s that provide stop pick-
up and drop-off information, customer information and 
the ability to call or text the customer when the vehicle 
approaches.   
 

The US market will see the use of a Nokia E62 
Unit that has a wide screen and better functionality than 
its Finnish counterpart.    
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Figure 2. – MDT pick-up and drop off information as driver sees it. 
(Red is a cancellation) 

 
 
Figure 3. – Screen captures of MDT showing screens that are 
displayed to the driver at a stop. The left screen displays customer 
related data and the right screen displays the basic stop details 

  
 
Figure 4. – Screen capture from the MDT displaying the simplicity of 
the "click-to-call" functionality. 

 
 
Figure 5. – Screen capture for vehicle lift usage (note message that 
vehicle is early for pick-up) 

 
 
Linux as an Operating System (OS) for the Scheduling 
Technology 

The Ecolane DRT technology deployed by the 
City of Helsinki is an Operator Grade system running on 
highly stable Linux operating system and is using best of 
class subsystems such as MySQL and JBoss.  The Linux 

operating system is in use by some of the largest on-line 
companies in the US including E-bay, Yahoo and 
Amazon.  The use of Linux in the US is new but is 
gaining popularity in the United States because of the 
stability as the Operating System (OS) and its ability to 
integrate to multiple platforms. 
 
Why Move Towards Linux? 

The key reasons motivating the use of Linux on 
carrier-grade systems instead of continuing with 
proprietary operating systems include:  

·  Cost: Linux is available free of charge in the 
form of a downloadable package from the 
Internet. 

·  Availability of source code: Users gain full 
access to the source code allowing the ability to 
tailor Linux to customer needs. 

·  Ability to add and contribute to the kernel: With 
Linux,users have the ability to contribute their 
own code. 

·  Open development process: The development 
process of Linux is open to anyone to participate 
and contribute. The process is based on the 
concept of "release early, release often". 

·  Peer review and testing resources: With access to 
the source code, people using a wide variety of 
platforms, operating systems, and compiler 
combinations can compile, link, and run the code 
on their systems to test for portability, 
compatibility, and bugs. 

·  Vendor independent: With Linux, users no 
longer have to be locked into a specific vendor. 
Linux is supported on multiple platforms. 

·  High innovation rate: New features are usually 
implemented on Linux before they are available 
on commercial or proprietary systems. 

 
Other contributing factors include: Linux support 

for a broad range of processors and peripherals; the 
availability of commercial support; high performance 
networking of Linux; and the proven record of being a 
stable, and reliable server platform. (Linux information 
source – Wikipedia) 
 

The stability of the Linux platform has resulted 
in technology that schedules the Helsinki operation and is 
available for scheduling trips 99.99997% (i.e, the system 
does nor fail or “go down”) of the possible time that 
service is operating on the street. 
 
Reduction in Dependence on Traditional Positions Like 
Dispatchers and Schedulers 

The Helsinki Paratransit project provides us a 
window to understand how a system can be operated 
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radically different than those in the US.  The system is 
Helsinki is operated with very little supervisory staff to 
manage the project because no dispatchers or schedulers 
are required.  Most of these tasks are automated by the 
scheduling technology.   
 
Scheduling at One Call Center or Remote Call Centers 
Reduces Costs and Creates Economies of Scale 

In Helsinki the broker operation has 1 supervisor 
and 15 agents during peak hours.  The supervisor handles 
all difficult call issues.  The supervisor also deals with 
issues on the street concerning drivers and oversees the 
performance of the reservations agents - 10 which are 
located in a call center 300 miles away.  The call center 
utilizes the latest in telephony technology to seamlessly 
connect the centers.  Customers do not necessarily know 
they are speaking to an agent 300 miles from their home 
city.  Agents type in the street address or point of interest 
information.  An auto-complete function within the 
scheduling application provides street suggestions with 
the correct street or point of interest so that the trip is 
entered correctly into the system.  There is no worrying if 
the agent spelled the location properly or geo-coded the 
trip properly.  Agents don’t even have to know the city 
streets.  When a customer calls in, the PBX phone system 
automatically populates the reservations screen with the 
customer information saving the agent the time of finding 
customer information.   
 
Reduction in Required Staff Training Time 

TDC Song, the broker/manager, had extensive 
call center experience and no transportation experience.  
Their training on the automated system took four days 
total.  Staff training has been an area where transit 
systems and private providers in the US have spent 
millions.  Training of reservations agents, dispatchers and 
schedulers is an endless process and any technology that 
can greatly reduce the time spent on these endeavors is of 
benefit to our industry.   
 
Reduction in Cost of Hardware Expenditures 

The system in place in Helsinki is completely 
browser-based – thus eliminating the need for extensive 
hardware replacement schedules.  Reservations agents 
just connect to the Internet and begin scheduling. 
 
Implementation of Ground Breaking Technologies Such 
as Google Earth 

The scheduling technology is connected to 
Google Earth to display the vehicle on the actual streets 
traveled during the delivery of the manifest.  Users can 
point to the map location and see the exact door where a 
vehicle has stopped.  This has tremendous applications for 
customer service and customer feedback investigation.  

The actual location of the vehicle can be tracked at any 
time.  The trip itinerary information can result in a closed 
loop system.  Other technologies provide access to 
digitized maps but not the actual topographical maps as 
displayed on Google Earth.   
 

An additional feature of Google Earth is the 
ability to provide turn-by-turn directions from stop to 
stop.  Future features will include the ability of the 
customer to look-up the location of their vehicle on the 
web and determine an almost exact location at any time 
and then plan accordingly for the vehicle’s arrival.  
Transit agencies will be able to view all vehicle locations 
in service.  
 
Figure 6. – Screen capture of vehicle route in Google Earth 

 
 
Figure 7. – Screen capture of Route in Google Earth (note detail of 
streets and of buildings. 

 
 



E – Operations/Accessibility 

 
 
Improved Ability to Operate in Real Time 

 
The Helsinki operation provides over 30% of the 

scheduled trips (600 per day) with less than 1 hour 
advance reservation time.  This can be accomplished 
because the system includes MDTs on each vehicle and 
because the scheduling technology is always looking for 
the best combination of trips thus usually keeping vehicle 
manifests up to date with trips and not idle with extensive 
slack time.  There are very few no-shows and 
cancellations in the system and most never make it onto 
the vehicle manifest. The automated system scrubs them 
from the schedule in favor of trips that will actually be 
provided on the system.   
 

A system that can more efficiently schedule trips 
will result in better vehicle utilization, more efficient 
service on the street and better service for the customers – 
both in perception and reality.  The customer will almost 
always choose to use a system that provides them the 
most freedom of choice. 
 
Conclusion 

 
Assigning work in the most effective manner has 

been described as a science.  It is science utilizing very 
complex mathematics.  Automating the TDC Song Call 
Center has raised the level of performance of all staff and 
created a uniformity of performance resulting in better 
service on the street.   
 

For example, in a US operation similar in size to that 
in Helsinki, there would be approximately 5 dispatchers 
(or more) and 2 Schedulers (or more and not including the 
reservations staff) to manage the flow of work.  
Additionally, there is usually at least 1 star dispatcher in 
each paratransit operation.  This star dispatcher knows the 
operation inside and out and knows the technology very 
well.  She makes most of the hard service delivery 
decisions. Let’s also assume that she makes the correct 
decision on the effective routing of trips 95% of the time.  
She has accurately routed the work to the most cost 
effective vehicle that meets the customer requirements 
95% of the time.  The other 4 dispatchers are dependent 
on the “star” for all major decisions.  Two of the 
dispatchers are decent.  They make the correct decision 
about 80% of the time.  Then there are two inexperienced 
dispatchers who make mistakes constantly and make 
correct decisions only about 50% of the time.  
 

The automated system in place in Helsinki takes most 
of the manual tasks that require dispatcher intervention 

and automates them.  It raises the correct decision making 
ability of all 5 dispatchers above the 95% correct level.  
The TDC Song system uses the “star” dispatcher to deal 
with the exception trips that need attention.    The 
traditional scheduling functions are performed by the 
automated technology thus freeing these resources for 
other uses. 
 
  The challenge for the US would be to “unlearn” 
some of the principles we hold as absolute and to be open 
to the reality of the advancements in technology that have 
occurred.  In the past, we have seen new innovations 
adopted by an industry:  transitioning from paper to DOS 
scheduling systems; from DOS systems to Windows 
based scheduling systems; and from paper to MDT/AVL 
technologies.  We can now embrace a new age of 
automation - one that has made automation easy. 
 


