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Executive Summary 
 
When designing a demand-response service, there 
are three main variables that must be considered.  
 

1. Vehicle hours: The number of hours each 
vehicle is available to complete trips. Vehicle 
hours are the largest driver of cost, as a 
driver must be paid for each vehicle hour.  
 

2. Quality of service: The quality of service is 
measured by several factors: 

○ Routing Mode: Fixed-route bus, 
demand-response, or deviated 
fixed-route. 

○ Wait Time: The time between 
requesting a ride and being picked up.  

○ Walking Distance: The distance (if any) that a rider is asked to walk to meet a 
vehicle. 
 

3. Service Zone: The size and shape of the zone within which trips can be booked. 
Some zones may also have restrictions on the type of trip which is allowed within a 
zone (for example, trips that replicate fixed-route buses are often prohibited).  
 

All of these variables affect each other—for example, increasing the zone size will require a 
larger fleet or a reduction in the quality of service to complete the same number of trips.  
 
The service analysis determined the following: 
 

● Service Zone: A county-wide service will require the most funding. It is estimated 
that between 16,000-38,000 annual vehicle revenue hours would be required, 
assuming 6-15 vehicles operate from 7 AM - 7 PM on weekdays only. The cost of the 
service would be lower if a smaller or more restrictive service zone is selected 
(several alternatives are described in this report).  
 

 



 

● Booking Requirements: A demand-response service can provide transit coverage 
across the service zone. Fixed-route buses are unlikely to generate significant 
ridership due to the low density land-use patterns outside the City of Mobile.  
 

● Routing Model: A pre-scheduled service will enable vehicle productivity up to 40% 
higher than an on-demand service. An on-demand service is more competitive in 
denser, higher-demand areas of the county, and may become more feasible as 
demand grows over time.  
 

● Vehicle Hours: The number of vehicle hours will be determined by the available 
budget.  
 

● Walking Requirements: A corner-to-corner service will reduce the number of 
vehicles required, but may not be feasible in more rural areas of the county, where 
sidewalks are not available. In these areas, a curb-to-curb service is the only feasible 
option.  
 

● Fares: Distance-based fares encourage passengers to travel to closer destinations, 
reducing the number of vehicles required. Four of the five peer counties 
investigated as part of this study also have implemented distance-based fares.  

 

1. Vehicle Hours 
 
The number of vehicle hours that can be supplied will be determined by the budget 
available (see Task 2 - Funding Analysis). However, the number of vehicle hours that will be 
required depends on the level of demand and design of the service. If the number of 
hours supplied is less than the number of hours required, some passengers may be unable 
to book a trip during periods of high demand. 
 
In order to determine the number of Annual Vehicle Revenue Hours (AVRH) that will be 
required, an accurate estimate for the level of expected demand is required. As there is no 
existing service and historical ridership to base demand on, the number of annual vehicle 
revenue hours has been estimated by looking at similar services in five comparable 
counties in Alabama (see the table below). In order to compare services that cover different 
geographies, the number of AVRH  has been scaled based on the size of the zone and the 
population served.  
 



 

 
As illustrated in the table, the number of vehicle revenue hours required varies 
significantly. Using the median value of 16 AVHR per square mile and 193 AVRH per 1000 
individuals, the number of vehicles required for Mobile County’s ~1,000 square miles and 
~200,000 individuals is estimated at between ~16,000 - 38,000 hours per year . These 1

estimates align closely with the budget estimates shown in Task 2: Funding Analysis.  
 
The median utilization (passengers per vehicle hour) of the five peer agencies is 3.5 trips 
per AVRH. However, Via simulations showed a countywide service may average slightly 
lower than this due to the rural nature of many trips in Mobile County, at around 2.5 - 3.0 
trips per AVRH. This means Mobile County can expect to complete between 40,000 and 
130,000 trips per year depending on the number of revenue hours provided.  
 

Discussion: A peer analysis shows that Mobile County is likely to  initially require 
~16,000 - ~38,000 vehicle hours per year. However, this is highly-dependent on the 

level of demand, which is driven by factors such as fares, marketing, and community 
partnerships.  

 

2. Quality of Service 
 
The quality of service will depend on several factors, each described below: 

● Routing: Fixed-route bus, dynamic routing, or deviated fixed-route. 
● Booking Requirements: On-demand or pre scheduled trips. 
● Walking Requirements: Corner-to-corner or curb-to-curb trips. 

 
Routing 
 
Fixed-Route Bus 
Fixed-route buses typically perform best in high-density areas, where there are enough 
passengers located close to the fixed-route. In lower density regions, fixed-route buses 
typically struggle to generate demand.  
 

1  These numbers do not include the area served by Wave Transit.  



 

Deviated Fixed-Route Bus 
Deviated fixed-route services are a hybrid between a fixed-route bus and a 
demand-response service. Deviated fixed-route services have a published route and 
timetable, but can make adjustments to meet passengers who request a pick-up near the 
bus route (usually within three-quarters of a mile).  
 
Dynamically-Routed Bus 
Dynamically-routed services do not follow a fixed-schedule or timetable. Instead, vehicles 
are routed based on the location of trip requests. Dynamically-routed services can be 
either on-demand or pre-scheduled (discussed below).  
 

Discussion: A dynamically-routed service is likely to generate the highest ridership in 
low-density areas of Mobile County. However, a county-wide dynamically-routed 
service will require the most funding. While fixed-route may make sense in some 

parts of the urbanized area, Wave Transit currently operates these services. Deviated 
fixed-route buses are typically unreliable for passengers, while also not providing the 

flexibility of an on-demand service.  

 
Booking Requirements 
 

● On-Demand 
An on-demand service is one where passengers book their trip shortly before they 
are ready to leave. Typically, a vehicle will arrive in 5-30 minutes. Longer wait times 
are common in less dense areas. On-demand services typically work best in areas 
where there is a relatively high concentration of vehicles and passengers as this 
means the likelihood of a vehicle being nearby to complete a trip is high. 
 

● Pre-Scheduled 
A pre-scheduled service is one where passengers are required to book their trip in 
advance. Advance bookings may be required only a few hours in advance, or the day 
prior to travel. Pre-scheduled services are useful in very low density and rural areas 
as trips can be more efficiently aggregated when they are all known in advance. 
Passengers are also typically more willing to adjust their travel time to fit with an 
existing trip when they know this in advance. For example, adjusting a pickup time 
by 45 minutes the day prior is typically more acceptable to a rider than offering a 
pick-up in 45 minutes in an on-demand service, when a passenger may have been 
expected to be picked up much sooner. 

 

Discussion: A pre-scheduled service can achieve a 40% lower cost-per-trip than an 
on-demand service, based on the expected level of demand in Mobile County. 

However, pre-scheduling requirements limit the utility of a service, particularly when 
a passenger must book a day or more in advance. An on-demand service across the 

large service area may provide inconsistent and unpredictable wait times. However, if 



 

demand and the number of vehicles in the fleet grows significantly over time, an 
on-demand service may become viable.  

 
Walking Requirements 
 
Corner-to-Corner 
A corner-to-corner service asks passengers to walk to a nearby corner to meet a vehicle. By 
asking customers to walk a short distance at the start and conclusion of their journeys, 
vehicle detours are reduced and more trips can be completed with a smaller fleet.  
 
Curb-to-Curb 
A curb-to-curb service provides each passenger with a trip to their requested address. 
Passengers are not escorted to their door, and vehicles will not typically travel down 
driveways or private roads.  
 

Discussion: A corner-to-corner service will maximize efficiency. Maximum walking 
distance typically does not exceed ~¼ mile. In rural areas or areas without sidewalks, 
a curb-to-curb service is the only feasible option as it is unsafe to require passengers 

to walk in these areas. Riders with mobility challenges should always be provided with 
a curb-to-curb service.  

 
 

   



 

3. Service Zone 
 
In order to estimate demand patterns, origins and destinations were generated based on 
population density, employment density, and key destinations. The expected origins and 
destinations are shown on the heatmap below (darker orange indicates a higher trip 
density). As the heatmap shows, some trips are located in the Wave Transit service area. 
These trips have either an origin or destination outside the service area (otherwise those 
passengers would not be eligible to use the service).  

 



 

Several potential service zones have been identified below. This list is not exhaustive but 
represents a range of options that provide different levels of coverage within Mobile 
County. 
 

Zone Description  Trip Exclusions   Map 

1: Countywide Rural 
and Urban Service 
except half a mile from 
Wave Transit routes 
This zone provides the 
most coverage, allowing 
passengers to book a trip 
between any two 
locations in the County, 
except trips that can be 
completed using Wave 
Transit.  

Trips with an origin and 
destination served by The 
Wave Transit System 
should be directed to use 
that service. Trips can start 
or end within the Wave 
Transit zone shown in red, 
but cannot both start and 
end within this zone.  

 

2: Countywide Rural 
Service  
This zone allows all trips 
except those entirely 
within the Mobile 
Urbanized Area. This 
option is not 
recommended as most 
origins and destinations 
are in the urbanized area. 
Many of these are not 
close to a Wave Transit 
route. Therefore, this 
option should only be 
pursued if the funding 
source (i.e., Section 5311 
Rural Areas) ultimately 
restricts trips within the 
urbanized area.  

Trips with an origin and 
destination within the 
Mobile Urbanized Area will 
not be accepted. While 
some of these trips can be 
completed using The Wave 
Transit System, many can 
not, which may limit 
potential demand and 
therefore the feasibility of 
the service. 
 
Given the restrictions on 
potential trips, demand is 
expected to be ~83% 
lower than a countywide 
service (option 1). 

 



 

3: Selected high need 
areas 
These two zones provide 
coverage in areas with 
high transit needs, as 
identified in Task 1. The 
two zones shown cover 
639 square miles of the 
total 1,159 square miles 
of land area within 
Mobile County and 
~160,000 residents. 

Trips must begin or end in 
the high transit need areas 
shown in green. 
Passengers can also 
connect to dozens of key 
destinations outside these 
zones, such as healthcare 
providers, education 
facilities, and grocery 
stores (example locations 
indicated by blue stars).  
 
Given the restrictions on 
potential trips, demand is 
expected to be ~62% 
lower than a countywide 
service (option 1). 

 

4. Zone and hub model 
(three zones):  
In this model, the county 
is divided into three 
smaller zones. Travel is 
allowed anywhere within 
a zone, but in order to 
transfer to another zone, 
passengers must connect 
through a transfer point 
(example locations 
shown in red). Hubs 
should be locations with 
a sheltered waiting area 
and are ideally located in 
locations such as 
shopping malls or transit 
centers.  

Trips must begin and end 
within a zone. If a 
passenger wishes to travel 
between zones, they must 
transfer at the hub to 
connect with other key 
locations. Ideally, multi-leg 
trips (trips between zones) 
can be scheduled and 
coordinated using a single, 
integrated booking 
process. Trips can start or 
end within the Wave 
Transit zone shown in red, 
but cannot both start and 
end within this zone.  
 
Given the restrictions on 
potential trips, demand is 
expected to be ~7% lower 
than a countywide 
service (option 1).   

 



 

Each of these scenarios was simulated to estimate the relative demand and relative 
number of vehicles required. Options 2, 3, and 4 have lower relative demand as the service 
zone is smaller and/or has more restrictions on eligible trips (see the table below).  
 

Zone Description  Relative Demand  2

The zone and associated trip restrictions (see 
above for full details) 

The estimated number of trips per day, relative 
to option 1 

1 - Countywide Service  100% 

2 - Countywide Rural Service  17% 

3 - Selected High-Need Areas  38% 

4 - Zone and Hub Model  93% 

 
Demand was estimated based on the per capita ridership from the five peer counties 
selected for this study. During the initial year of operation, demand was estimated at 
approximately 360 trips per weekday for a countywide service. The actual level of demand 
will depend on fares, marketing, and the level of collaboration with community 
organizations and potential contracting partners such as the Alabama Department of 
Human Resources (DHR).  
 

Zone Description  Estimated 
demand 

Fleet size  3 Annual vehicle 
revenue hours  4

The zone and associated trip 
restrictions (see above for full details) 

Trips per weekday 
(estimate) 

Number of vehicles 
(simulation output) 

Number of hours per 
year 

1 - Countywide Service  360  13  37,000 

2 - Countywide Rural Service  60  5  14,000 

3 - Selected High-Need Areas  140  7  20,000 

4- Zone and Hub Model  330  11  31,000 

 

Discussion: A county-wide service (Option 1) will require the most funding, but also 
generate the highest level of demand. If funding does not allow a sufficient number of 

vehicle hours to meet demand. If the budget only allows for a smaller number of 
service hours (~15,000 - ~20,000), Option 2, 3, or 4 will allow the service to operate 

with a smaller fleet.  

2 Source: Via demand estimation model 
3 Source: Via simulation tool 
4 Assumes service hours of 7 AM to 7 PM 



 

4. Other Considerations 
 
Analysis of the operating model, fleet size, service hours and days, fleet type, and more, are 
included in Task 2: Funding Analysis.  
 
Fares 
 
Fares can have a significant impact on the ridership of a service. Fares need to strike a 
balance between being affordable, yet still ensuring the service is financially viable. Four of 
the five peer counties selected for this study charge distance-based fares, as shown by the 
table below. Distance-based fares encourage passengers to travel to the nearest suitable 
destination, resulting in shorter trips and ensuring more trips can be completed. However, 
distance-based fares result in more expensive trips for those living in rural areas who need 
to travel longer distances.  
 

 
 
Connections to Wave Transit 
Allowing trips that have an origin and 
destination within the Wave Transit 
service area will require additional 
vehicles while providing limited benefit, 
as these trips could be completed using 
the Wave Transit System.  
 
For trips entering or leaving the Wave 
Transit System service area, a demand 
response service can serve trips by: 
 

1. Providing a direct connection 
between the origin and 
destination. While this is the 
most convenient option for 
passengers, it will require the 
largest fleet as vehicles will need 
to travel to/from all 
origins/destinations in the Wave 
Transit Service Area.  
 



 

2. Providing a direct connection only to key destinations (e.g.,hospitals, community 
centers, and transit hubs). Passengers who wish to travel elsewhere within the zone 
can connect using Wave Transit. This will require a smaller fleet than Option 1, as 
passengers not travelling to a key destination will need to use Wave Transit to reach 
their final destination. 
 

3. Allow trips to connect with the nearest Wave Transit route only. This option is 
the least convenient for passengers, as they will need to connect to their closest 
Wave Transit route. It will require the smallest fleet of the three options. 
  

As many Wave Transit routes operate infrequently, Option 3 will significantly reduce the 
utility of the service to passengers with an origin/destination in the Wave Transit zone. 
Timing trips to meet a Wave Transit vehicle is also difficult, as the will place additional 
constraints on the demand-response service and can be affected by issues such as 
congestion and construction.  
 
 
 


