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ABSTRACT 

ANALYZING TRANSPORTATION SERVICES FOR 
OLDER ADULTS IN SOUTHEASTERN WISCONSIN 

 

by 

Elizabeth Saunderson 

The University of Wisconsin-Milwaukee, 2016 
Under the Supervision of Professor Yue Liu 

 

 

Older adults are important users to consider in the evaluation of transportation services. Many 

older non-drivers take fewer trips than their driving peers. It is important that transportation 

services meet the needs of older adults to provide greater access to this subset of the 

population. This thesis applies the Analytical Hierarchy Process (AHP) to evaluate the thirty-one 

non-private transportation services that exist in southeastern Wisconsin. The AHP structure 

uses multiple criteria to evaluate and rank several alternatives based on a stated goal. An 

optimization model using the LINGO solver introduces a fuzzy scale level to the AHP and assigns 

weights to each criterion. The chosen criteria cover cost, reliability, flexibility, availability, and 

accommodations categories, and they are used to assign scores to and rank the thirty-one 

transportation services. 
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1 Introduction 

Southeastern Wisconsin offers a variety of transportation services throughout its seven-county 

region. Many services are available to the general public, and others are dedicated to serving 

older adults or disabled persons. The types of services available include public transit, 

paratransit, shared-ride taxis, flexible transit, specialized transportation, and volunteer-based 

transportation. Most services are provided by a local county or municipality, but many are 

offered by non-profit organizations. The many transportation options available vary a bit in the 

service they provide and their costs and limitations. 

Many older adults in the region rely on some form of public transportation to get around if they 

cannot drive or prefer not to drive. For a transportation service to be useful to most older 

adults, it needs to be affordable, reliable, available when it’s needed, and allow for flexibility. 

Additionally, some older adults who have mobility limitations or are disabled require more 

accommodations from a transportation service. 

This thesis seeks to evaluate the existing transportation services available to older adults in the 

southeast region of Wisconsin in terms of how well they meet the needs of older adult users. 

An Analytical Hierarchy Process (APH) multi-criteria evaluation model is used to score and rank 

the many services based on a set of criteria. The results provide an outlook on the state of 

transportation for non-driving older adults in the seven-county region. 

1.1 Background  

The rise of the automobile and urban development in the United States have influenced and 

altered travel patterns over the past several decades. Automobile travel has become a major 
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mode choice for many Americans. Many areas, especially those developed after widespread 

usage of the automobile, have become auto-dependent, often with limited options for other 

transportation modes. With an aging population, accessibility to multiple transportation 

options is especially important for the elderly who often cannot or choose not to drive. 

Reasonable transportation options are necessary to provide senior citizens with the ability to 

live independently. 

The population in the United States has been growing older due to a few reasons: people are 

living longer than they used to, baby boomers (born between 1946 and 1964) are now between 

52 and 70 years old and growing older, and people are having fewer children than in the past. 

According to a Transportation Research Board (TRB) report Safe Mobility for Older Americans, 

many older Americans prefer “aging in place” or continuing to live in the same locations after 

they retire, even in areas that are auto-oriented and have few alternative transportation 

options. Approximately 23% of elderly Americans are living in rural areas and 56% are living in 

suburban areas.1 Safe Mobility for Older Americans asserts the importance of older persons 

retaining access to their own automobiles for as long as possible due to difficulties in accessing 

and affording alternative transportation.2 However, this report does not provide alternatives 

for the many older Americans who choose not to drive, are no longer able to drive, or should 

not drive but do so anyway because driving is their only means of transportation. 

                                                      
1 (Rosenbloom 2003) 
2 (Transportation Research Board 2005) 
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1.1.1 Factors Affecting Travel of Aging Americans 

As Americans age, the number of trips they take decreases. Data from the 2009 National 

Household Travel Survey (NHTS) show that the number of trips that aging adults take tends to 

begin dropping considerably around age 70. Further analysis based on NHTS data is conducted 

to investigate how the elderly’s travel changes associated with sex, race, income, mode of 

transportation, driver status, and residential locations. Understanding which factors affect the 

travel patterns of aging adults can assist in developing and improving transportation options 

that best cater to their needs. 

Race, Geography, and Income 

Figure 1 displays the average number of daily trips by age and race. The number of daily trips 

decline as age increases, but the decline accelerates after age 70. This pattern is relatively 

consistent across races. Although race does not appear to significantly affect the trip numbers, 

whites reported taking approximately 0.5 more trips in a day than Americans of other races of 

the same age. 

The pattern of declining travel with age is consistent among those living in different parts of 

metropolitan areas, as shown in Figure 2. Those in suburban areas tended to take the most 

trips while those in urban areas took the least number of trips, but with only a slight difference 

of less than 0.5 trips in a day. 

Income appears to make the greatest difference in the number of trips taken. Figure 3 shows 

that all income groups display the overall trend of travel decline with increasing age, but the 

average number of daily trips is clearly affected by the individual’s income. As might be 
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expected, wealthier individuals—who can most easily afford the costs associated with travel—

took the greatest number of trips in all age groups; and poorest individuals—for whom 

transportation costs might be deterrence—took the fewest number of trips. From ages 50 

through 69, the individuals in the wealthiest income group took an average of 1.3 more trips 

than the poorest income group. 

Again, all income groups begin to show significant decreases in travel after age 70. The one 

possible exception is the poorest household income group – those making under $20,000 – 

which shows a steady decrease in travel after ages 50-54. While individuals in wealthier 

households take the greatest number of trips before age 70, their travel decreases the most as 

they age. In households with total incomes greater than $80,000, individuals in the 90-94 age 

bracket took 2.9 fewer daily trips than those in the 50-54 age bracket. Middle income 

households ($40,000 to $80,000 household income) show a decrease of 2.3 daily trips, and low 

income households (less than $40,000 household income) only show a decrease of 1.9 daily 

trips. 
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Figure 1: Average Number of Travel Day Trips by Age and Race 

 

 

Figure 2: Average Number of Travel Day Trips by Age and Location 
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Figure 3: Average Number of Travel Day Trips by Age and Household Income 

 

Mode of Transportation, Sex, and Driver Status 

Daily trips may be made by any mode of transportation. Table 1 shows a mode split by age and 

by trip purpose. Only ages 70 years and older are considered here because, as previously 

shown, travel begins to noticeably decrease after age 70. In all modes of transportation, the 

number of trips taken decreased with age. The greatest number of trips taken and the greatest 

miles travelled were done so in the privately-operated vehicle (POV). 
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Table 1: Personal Trips by Mode Choice, Age, and Purpose 

 

Gender appears to affect travel as well. Table 2 shows that in persons over age 70, women 

tended to take fewer trips than men. There were also noticeably more non-driving women than 

men. In both genders, drivers took significantly more trips and travelled significantly more miles 

than did non-drivers. However, drivers showed a more significant decrease in their number of 

daily trips as they aged than did non-drivers, who generally showed a very slight decline. 

Additionally, the total number of drivers dropped significantly in the age bracket of 85 and 
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older, while the number of non-drivers was much more stable across age groups, indicating 

that many older adults cease driving as they age. 

Table 2: Annual Travel Behavior by Driver Status, Sex, and Age 

 

As Table 2 shows, travel by non-drivers changes relatively little as they age. This may be 

because most non-drivers’ trips are essential. On the other hand, drivers may be taking a 

greater number of “extra” or non-essential trips during their younger years. On average, drivers 

over age 70 took 743 more trips per year, or 2 more trips per day, than non-drivers of the same 

age. This indicates that there is a potential for non-drivers to take up to an additional two trips 

per day if more reasonable transportation services were available to them. 
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1.1.2 Providing Transportation to Aging Adults 

There are many possible ways to provide transportation options to older Americans, but each 

method has its limitations. The populations of older Americans for whom transportation 

accessibility is the biggest concern are those who live in areas with limited non-private 

automobile transportation choices. Three general approaches for increasing transportation 

accessibility for these aging Americans have been identified: 

1. Allow older Americans to retain access to their private automobiles for as long as 

possible and remain living where they are. 

2. Encourage senior citizens to move to places with greater access to public 

transportation and/or shorter distances (i.e. walking distances) to daily destinations. 

3. Implement supplemental transportation programs in areas where public 

transportation doesn’t meet the needs of older populations. 

Allow older Americans to retain access to their automobiles 

Sandra Rosenbloom (2009), in an article in the Journal of the American Society on Aging, writes 

that the best way to meet the transportation needs of older Americans is to keep older people 

driving longer. She argues that public transit and special demand services cannot meet the 

needs of the aging population. Rosenbloom suggests a greater policy focus on cars and 

pedestrian facilities to meet these needs.   

This option allows older Americans who are drivers to make trips where and when they want to 

and allows them to continue living in places with few other transportation options. However, 

there are many drawbacks to this approach. This approach does not increase transportation 
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accessibility for older Americans who cannot or choose not to drive. For those who live in areas 

with few other transportation options, this could result in social isolation or a reliance on 

friends or family members to get to their destinations – in other words, a loss of independence. 

As Table 2 suggests, it is non-drivers who are the least mobile and in need of improved 

transportation options. A greater focus on automobiles will not provide transportation to the 

non-drivers who have the greatest need for better transportation. For the 79% of elderly 

Americans living in rural or suburban locations that likely have few destinations in close 

proximity, the improved pedestrian facilities that Rosenbloom suggests will do very little to 

improve their mobility. Additionally, crash rates and crash severity increase as people age, and 

fatality crash rates begin to increase at age 75.  Aging Americans who rely on their automobiles 

for transportation may be reluctant to quit driving, even if they are no longer physically able to 

drive safely. 

Encourage older adults to move to places with greater transportation options 

In terms of providing efficient and affordable transportation options for older Americans, it may 

sound ideal for aging Americans to eventually move to places with more transportation options, 

such as public transportation, and places in proximity to daily destinations. However, based on 

an AARP Public Policy Institute survey of 28 people over age 75 and the TRB report, Safe 

Mobility for Older Americans, many older Americans wish to “age in place” where they are 

currently living. The effects of policies or programs that encourage older Americans to move to 

places with efficient transit services and proximity to activities, in other words, city or suburban 

centers, are uncertain. Moving older Americans might also separate them from the social 

network around their current homes. 
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Implement supplemental transportation programs 

Implementing supplemental transportation services in areas where public transportation does 

not meet the needs of an aging population would allow Americans to remain living where they 

are and avoid relying on driving a private automobile or another person for rides.  Robert 

Cervero (1997) states “these types of services blend the best features of mass transit (i.e., 

multiple occupancy) and the private automobile (i.e., flexible, on-call, pointtopoint services).” 

Additionally, these services might be easier for Americans with physical or mental disabilities to 

access and use than other forms of transportation. 

The biggest drawbacks to this approach are the costs in areas with low density or low 

populations of the elderly requiring the service. Regardless, this appears to be the safest and 

most practical approach to providing aging Americans with access to transportation. 

According to Cervero, there are six important benefits that supplemental transportation 

programs can provide: (1) increase travel choices; (2) enhance mobility; (3) improve 

environmental conditions; (4) impose a market discipline on public transportation; (5) make 

poor neighborhoods more accessible; and (6) help stimulate advanced transit technologies.3 

Older Americans, in particular, may benefit from increased travel choices and greater mobility. 

Many varieties of transportation services exist, and Cervero recognizes the specialized dial-a-

ride service – which operates by phone request and will travel to and from anywhere within its 

service area – as an appropriate type for the elderly. Dial-a-ride vans allow for multiple 

occupancy and provide on demand services that are requested by phone. In southeastern 

                                                      
3 (Cervero 1997) 
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Wisconsin (and in the remainder of this thesis), “dial-a-ride” service is referred to as a shared-

ride taxi.  

1.2 Purpose 

The purpose of this thesis is to investigate the current transportation services available to older 

adults throughout southeastern Wisconsin. There are a variety of types of transportation 

services currently in use in different parts of the region. This thesis aims to evaluate these many 

services based on their costs and benefits to older adults who may use them. From this, 

services that are not sufficiently meeting the needs of traveling older adults can be identified. 

Through a geographic analysis of the existing transportation service areas, locations with poor 

or non-existent transportation services can also be identified. 

1.3 Objectives and Scope 

The focus of this study is on the seven counties of southeastern Wisconsin.4 Transportation 

services examined are limited to any services provided by a government agency (i.e. 

municipality or county) or a non-profit organization. Many non-profit organizations receive 

some public transportation funding to support their operations. Private for-profit 

transportation services are not included in this study.  Additionally, no express or commuter 

routes are considered in the evaluation of transportation services. While some older adults may 

use these services, this thesis concentrates on the more locally-based transportation services 

that provide intra-city or intra-county transportation. 

                                                      
4 See Appendix A: Seven Counties of Southeastern Wisconsin 
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1.3.1 Analytical Hierarchy Process (AHP) 

The evaluation of the many transportation services is done using an Analytical Hierarchy 

Process (AHP) multi-criteria evaluation model. The model uses a mathematical approach for 

ranking a set of alternatives based on a set of measurable criteria. The goal of the AHP 

approach in this thesis is to rank the existing transportation services based on the costs and 

benefits to older riders. Each service is also assigned a score relative to the other services. A 

multi-criteria ranking model created in the program LINGO follows the AHP structure and is 

used to evaluate the transportation services in southeastern Wisconsin. The LINGO model was 

originally created by Dr. Jie Yu and Dr. Yue Liu and was used to rank highway safety 

improvement projects.5 

1.3.2 Geospatial Representation of Transportation Scores 

The transportation services available throughout the seven-county region vary in terms of type, 

costs, benefits, and service area. The service areas of each of the transportation services are 

first mapped by type (e.g. public transportation or shared-ride taxi) using ArcGIS, to indicate 

where coverage can be found. Then, using the transportation scores derived from the AHP 

model, scores are assigned to each service area. Locations that have multiple transportation 

services are assigned a cumulative score. 

  

                                                      
5 (Yu and Liu 2011) 
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2 Literature Review 

2.1 Public Transportation and Older Adults 

Transportation services are often evaluated by the providing entity, transportation planning 

agencies, or outside groups. Often the focus is on larger public transportation systems, and 

evaluations tend to consider cost-effectiveness and lifecycle cost analyses from the perspective 

of the entity providing or funding the service. Broad benefits of transportation services that are 

often identified include environmental, public health, economic development, and 

transportation system benefits.6 User benefits are generally considered as well, but often as 

part of a larger array of benefits to the overall public. 

Not often do assessments of transportation services focus solely on the needs of riders and 

potential riders. By considering user costs and benefits from a broad perspective with a goal of 

minimizing costs and maximizing benefits to the overall public, certain vulnerable groups, such 

as non-driving older adults or those living in low-density areas, may be forgotten.  

2.2 Analytical Hierarchy Process (AHP) 

AHP has been applied to many different problems across numerous fields. The framework of 

the process makes if usable in many different applications where multiple alternatives need to 

be evaluated against multiple criteria. An example of where AHP has been applied in the field of 

transportation is in prioritizing highway safety improvement projects. Dr. Jie Yu and Dr. Yue Liu 

created an AHP model using LINGO to evaluate a set of candidate highway improvement 

projects and prioritize them using six criteria: total number of accidents reduced, number of 

                                                      
6 (Litman 2016) 
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fatal and injury accidents reduced, construction costs, service life, annual average daily traffic 

(AADT), and AADT growth factor. This AHP model could derive weights for each of the criteria 

based on the standard deviation of each criterion’s values. The normalized criteria values and 

corresponding weights were then used to calculate a priority score for each of the candidate 

projects. These priority scores could then be used to rank the projects, which could be used to 

prioritize highway safety improvement projects for funding and completion. The mathematical 

model for the AHP evaluation created by Yu and Liu is the basis of the model used in this 

thesis,7 and more information about the model formulation can be found in Chapter 4. 

  

                                                      
7 (Yu and Liu 2011) 
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3 Data and Analysis 

To evaluate the available transportation services in southeastern Wisconsin, a set of criteria 

were developed and data were collected about each of the services. This chapter covers each of 

the public transportation services considered in this thesis, the criteria used to evaluate them 

and the three evaluation approaches taken. 

3.1 Transportation Services 

A total of thirty-one transportation services throughout the seven counties of southeastern 

Wisconsin are considered in this thesis. These services consist of six different types of 

transportation services – public transit, paratransit, shared-ride taxis, flexible transit, 

specialized transportation, and volunteer-based transportation. A list of all thirty-one 

transportation services is shown in Table 3 below, also indicating the service provider, type of 

service, and county for each. Appendix G shows the locations of all transportation service areas 

throughout the region. 
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Table 3: Transportation Services 

COUNTY SERVICE NAME ID SERVICE PROVIDER SERVICE TYPE 

Kenosha Kenosha Area Family and Aging Services KAFASI Non-profit 
Organization 

Volunteer-Based 
Transportation 

Kenosha Kenosha Area Transit KAT Municipality Public Transit 

Kenosha Care-a-van (KAT Paratransit) KAT-PT Municipality Public Transit Paratransit 

Kenosha Western Kenosha County Transit System WKCTS County Flexible Transit 

Kenosha Western Kenosha County Transit System 
Door to Door Service 

WKCTS-D2D County Specialized Transportation 

Milwaukee Interfaith Older Adult Programs IF-Mil Non-profit 
Organization 

Volunteer-Based 
Transportation 

Milwaukee Milwaukee County Department on Aging 
specialized transportation program 

MCDA County Specialized Transportation 

Milwaukee Milwaukee County Transit System (MCTS) MCTS County Public Transit 

Milwaukee MCTS Transit Plus MCTS-PT County Public Transit Paratransit 

Ozaukee Cedarburg Senior Center Van Service CSCVS Municipality Volunteer-Based 
Transportation 

Ozaukee Interfaith Caregivers of Ozaukee County IF-Oz Non-profit 
Organization 

Volunteer-Based 
Transportation 

Ozaukee Ozaukee County Shared-Ride Taxi OC-SRT County Shared-ride Taxi 

Ozaukee Ozaukee Family Services OFS Non-profit 
Organization 

Volunteer-Based 
Transportation 

Racine Belle Urban System BUS Municipality Public Transit 

Racine Dial a Ride Transportation (DART - BUS 
Paratransit Service) 

BUS-PT Municipality Public Transit Paratransit 

Racine Shuttling People Around Racine County 
(SPARC) 

SPARC County Flexible Transit 

Racine MyRide MR Non-profit 
Organization 

Volunteer-Based 
Transportation 

Walworth VIP Services VIP Non-profit 
Organization 

Specialized Transportation 

Washington Germantown Senior Van Service GSVS Municipality Volunteer-Based 
Transportation 

Washington Hartford Taxi HT Municipality Shared-ride Taxi 

Washington Interfaith Caregivers of Washington 
County 

IF-Wash Non-profit 
Organization 

Volunteer-Based 
Transportation 

Washington West Bend Taxi WBT Municipality Shared-ride Taxi 

Washington Washington County Shared-Ride Taxi WC-SRT County Shared-ride Taxi 

Waukesha Elmbrook Senior Taxi EST Non-profit 
Organization 

Volunteer-Based 
Transportation 

Waukesha Lake Country Cares Cab LCCC Non-profit 
Organization 

Volunteer-Based 
Transportation 

Waukesha Muskego Senior Taxi MST Non-profit 
Organization 

Volunteer-Based 
Transportation 

Waukesha New Berlin Senior Taxi NBST Non-profit 
Organization 

Volunteer-Based 
Transportation 

Waukesha Oconomowoc Silver Streak OSS Non-profit 
Organization 

Volunteer-Based 
Transportation 

Waukesha RideLine Program RLP County Specialized Transportation 

Waukesha Seniors on the Go! SOTG Non-profit 
Organization 

Volunteer-Based 
Transportation 

Waukesha Waukesha Metro WMT Municipality Public Transit 
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3.1.1 Public Transit 

Public transit is one of the most widely used methods of transportation available to the public. 

There are several possible forms of public transit that exist, including buses, light rail, and 

subways. In southeastern Wisconsin, public transit agencies provide bus service that serve 

either a city-wide or county-wide area. No regional transit authorities currently exist in the 

region. Public transit is typically found in more densely populated, urban areas. There are four 

public transit agencies in southeastern Wisconsin serving its four largest cities – Milwaukee, 

Waukesha, Racine, and Kenosha. 

1. Milwaukee County Transit System (MCTS) serves Milwaukee County and portions of 

Ozaukee, Washington, and Waukesha counties. Service is provided by Milwaukee 

County.8 

2. Waukesha Metro (WMT) serves the City of Waukesha area in Waukesha County. Service 

is provided by the City of Waukesha.9 

3. Belle Urban System (BUS) serves the City of Racine area in Racine County. Service is 

provided by the City of Racine.10 

4. Kenosha Area Transit (KAT) serves the City of Kenosha area in Kenosha County. Service 

is provided by the City of Kenosha.11 

Service provided by these entities involves buses running along planned routes with scheduled 

service. Buses are wheelchair accessible and generally make stops every 1/8 to 1/2 mile.  The 

                                                      
8 (Milwaukee County Transit System n.d.) 
9 (Waukesha Metro n.d.) 
10 (City of Racine n.d.) 
11 (City of Kenosha n.d.) 
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service areas of these public transit services as understood in this thesis encompass a quarter-

mile distance from a bus stop or bus route. (Acceptable walking distances to transit are 

generally presumed to be between one quarter and one half mile.) The four public transit 

service areas and bus routes are displayed in Appendix B. 

3.1.2 Paratransit 

Paratransit is a type of transportation service for those who are eligible for federal Americans 

with Disabilities Act (ADA) Paratransit. Eligibility is determined by (1) an inability to navigate a 

transportation system independently; (2) a lack of accessible vehicles, stations or bus stops on 

the route they wish to use; or (3) an inability to reach a boarding point or final destination.12 It 

often complements traditional public transit service and is offered by the same agency. Many of 

the other types of transportation services discussed in this thesis provide ADA 

accommodations, including curb-to-curb service, wheelchair accessibility, and personal 

accommodations, with their regular service instead of providing it separately. This thesis refers 

to paratransit services as those that are offered as a standalone program meant to complement 

a public transit service. Therefore, these services are available solely to those who meet the 

ADA Paratransit eligibility requirements. There are three such paratransit services offered in 

southeastern Wisconsin, and their service areas are shown in Appendix B along with the 

respective public transit service areas. 

1. MCTS Transit Plus (MCTS-PT) serves all of Milwaukee County and complements the 

MCTS public transit system. Service is provided by Milwaukee County.13 

                                                      
12 (Federal Transit Administration 2015) 
13 (Milwaukee County Transit System n.d.) 
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2. Dial a Ride Transportation (DART) (BUS-PT) serves within ¾ mile of BUS routes in 

Racine County and complements the BUS public transit system. Service is provided by 

the City of Racine.14 

3. Care-A-Van (KAT-PT) serves all of Kenosha County east of I-94 and within ¾ mile of KAT 

routes west of I-94, and it complements the KAT transit system. Service is provided by 

the City of Kenosha.15 

3.1.3 Shared-Ride Taxi 

Shared-ride taxi services provide demand-responsive rides, often using automobiles or shuttle 

buses. Rides are generally requested in advance and multiple riders may be scheduled to ride 

together, as the name implies. Anyone within the service area may use shared-ride taxis, 

regardless of age. Many shared-ride taxi services have at least one wheelchair accessible 

vehicle to provide rides to wheelchair users, and curb-to-curb service is provided to all. These 

services are provided by local or county governments, often in suburban areas without 

sufficient population density to support public transit systems. Private taxi services are not 

included as shared-ride taxis and are not considered in this thesis. Southeastern Wisconsin has 

two county-wide shared-ride taxi services and two municipal-based shared-ride taxi services. 

The service areas of these shared-ride taxi services are displayed in Appendix C. 

1. Ozaukee County Shared-Ride Taxi (OC-SRT) serves Ozaukee County. Service is provided 

by Ozaukee County.16 

                                                      
14 (City of Racine n.d.) 
15 (City of Kenosha n.d.) 
16 (Ozaukee County Transit Services n.d.) 
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2. Washington County Shared-Ride Taxi (WC-SRT) serves Washington County. Service is 

provided by Washington County.17 

3. Hartford Taxi (HT) serves the City of Hartford in Washington County and up to a mile 

outside of the City limits. Service is provided by the City of Hartford.18 

4. West Bend Taxi (WBT) serves the City of West Bend in Washington County and up to 

two miles outside of the City limits. Service is provided by the City of West Bend.19 

3.1.4 Flexible Transit 

Flexible transit services, also called route deviation services, provides scheduled service along a 

designated route(s) but also accept deviation requests from riders. This type of service tends to 

have only one or a couple of routes in its system, and route deviations are generally limited to 

¾ miles from the route. Flexible transit is often utilized in rural areas. Two flexible transit 

services are offered in Racine and Kenosha counties as shown in Appendix D. 

1. Shuttling People Around Racine County (SPARC) serves a circular route in the City of 

Burlington in Racine County. It is designed for seniors, but anyone may use the service. 

Service is provided by Racine County.20 

2. Western Kenosha County Transit System (WKCTS) serves a linear route in Kenosha 

County. Service is provided by Kenosha County.21 

                                                      
17 (Washington County n.d.) 
18 (City of Hartford n.d.) 
19 (City of West Bend n.d.) 
20 (Racine County n.d.) 
21 (Kenosha County n.d.) 
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3.1.5 Specialized Transportation 

Transportation services provided by local government that do not fit the description of public 

transit, paratransit, shared-ride taxis, or flexible transit fall into the category of specialized 

transportation. Some of the services are exclusively for older adults or the disabled. There are 

four specialized transportation services in southeastern Wisconsin. They are all demand-

responsive and provide curb-to-curb services. Specialized transportation service areas are 

shown in Appendix E. 

1. Western Kenosha County Transit System Door to Door Service (WKCTS-D2D) serves 

Kenosha County west of I-94 as well as the cities of Burlington and Lake Geneva in 

Racine and Walworth counties, respectively. Anyone may use this service. The service 

complements the Western Kenosha County Transit System and is provided by Kenosha 

County.22 

2. Milwaukee County Department on Aging specialized transportation program (MCDA) 

serves Milwaukee County residents aged 60 years or older who can walk but are unable 

to drive, have difficulty using public transit, and are not eligible for the MCTS Transit 

Plus paratransit service. Services is provided by Milwaukee County.23 

3. VIP Services (VIP) serves persons aged 60 and older, adults with disabilities and 

veterans within Walworth County. Walworth County contracts with the non-profit 

organization VIP Services, Inc. to provide this service. 24 

                                                      
22 (Kenosha County n.d.) 
23 (Milwaukee County Department on Aging n.d.) 
24 (VIP Services, Inc. n.d.) 
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4. RideLine Program (RLP) serves persons within Waukesha County who are non-driving 

and unable to enter or exit a vehicle independently. Riders must be users of a cane, 

crutches, walker, wheelchair, scooter, or legally blind or must be age 65 or older. Service 

is provided by Waukesha County.25 

3.1.6 Volunteer-Based Transportation 

Most volunteer-based services within southeastern Wisconsin are provided by non-profit 

organizations, but some are programs offered by local municipalities. As the name indicates, 

these services rely on volunteers to provide rides to users. Some programs require volunteers 

to use their own personal vehicles while others provide vehicles for volunteers to drive. There 

are twelve volunteer-based services provided by non-profit organizations and two provided by 

local municipalities in southeastern Wisconsin. Non-profit organizations generally receive some 

state or federal funding. Volunteer-based transportation service areas are displayed in 

Appendix F. 

1. Kenosha Area Family and Aging Services (KAFASI) serves persons aged 60 and older or 

the disabled who have difficulty with public transit within Kenosha County. Service is 

provided by a non-profit organization.26 

2. Interfaith Older Adult Programs (IF-Mil) serves older adults in Milwaukee County. 

Service is provided by a non-profit organization.27 

                                                      
25 (Waukesha County n.d.) 
26 (Kenosha Area Family and Aging Services, Inc. n.d.) 
27 (Interfaith Older Adult Programs n.d.) 
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3. Cedarburg Senior Center Van Service (CSCVS) serves adults aged 55 years and older in 

the City of Cedarburg in Ozaukee County. Service is provided by the City of Cedarburg.28 

4. Interfaith Caregivers of Ozaukee County (IF-Oz) serves seniors and the disabled (except 

for wheelchair users) in Ozaukee County. Service is provided by a non-profit 

organization.29 

5. Ozaukee Family Services (OFS) serves senior citizens in Ozaukee County. Service is 

provided by a non-profit organization.30 

6. MyRide (MR) serves adults aged 55 and older who don’t drive in Racine County. Service 

is provided by a non-profit organization.31 

7. Germantown Senior Van Service (GSVS) serves adults aged 55 years and older in the 

City of Germantown in Washington County. Service is provided by the City of 

Germantown.32 

8. Interfaith Caregivers of Washington County (IF-Wash) serves adults aged 60 years and 

older in Washington County. Service is provided by a non-profit organization.33 

9. Elmbrook Senior Taxi (EST) serves ambulatory seniors and disabled adults in the City of 

Brookfield, Town of Brookfield, Village of Elm Grove, and Village of Butler located in 

Waukesha County.  Service is provided by a non-profit organization.34 

                                                      
28 (City of Cedarburg n.d.) 
29 (Interfaith Caregivers of Ozaukee County n.d.) 
30 (Ozaukee Family Services n.d.) 
31 (Volunteer Center of Racine County, Inc. n.d.) 
32 (Village of Germantown n.d.) 
33 (Interfaith Caregivers of Washington County n.d.) 
34 (Elmbrook Senior Taxi n.d.) 
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10. Lake Country Cares Cab (LCCC) serves non-drivers or limited drivers aged 65 years or 

older in the Village of Hartland, Town of Merton, City of Delafield, and Village of 

Nashotah in Waukesha County. Service is provided by a non-profit organization.35 

11. Muskego Senior Taxi (MST) serves adults aged 65 and older and ambulatory or 

cognitively disabled adults in the City of Muskego, Village of Big Bend, and Town of 

Vernon in Waukesha County. Service is provided by a non-profit organization.36 

12. New Berlin Senior Taxi (NBST) serves seniors in the City of New Berlin in Waukesha 

County.  Services is provided by a non-profit organization.37 

13. Oconomowoc Silver Streak (OSS) serves seniors aged 55 and older and adults with 

disabilities in the City of Oconomowoc, Town of Oconomowoc, and Town of Summit in 

Waukesha County. Service is provided by a non-profit organization.38 

14. Seniors on the Go! (SOTG) serves adults aged 55 and older in the Village of Mukwonago, 

Town of Mukwonago, Village of Big Bend, Village of Eagle, and Town of Vernon in 

Waukesha County. Service is provided by a non-profit organization.39 

3.2 Criteria 

The evaluation of transportation services in southeastern Wisconsin for this thesis is focused on 

the needs of non-driving older adults. Therefore, it’s important that the criteria used in the 

evaluation reflect these needs. The chosen criteria cover cost, reliability, flexibility, availability, 

and accommodations of the transportation services. The criteria values for each of the 

                                                      
35 (Lake Country Cares Cab n.d.) 
36 (Muskego Senior Taxi Service, Inc. n.d.) 
37 (City of New Berlin n.d.) 
38 (Oconomowoc Silver Streak n.d.) 
39 (Seniors on the Go! n.d.) 
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transportation services that are used as inputs for the evaluation process are summarized in 

Appendix H. Information about each transportation service was gathered from each service’s 

website. The websites for each service are listed in the references section and referenced in 

Section 3.1. 

Table 4: Criteria 

Category Criteria Unit of Measurement 
Cost Minimum cost per trip  dollars 

Maximum cost per trip  dollars 
Maximum cost per trip / service area dollars / square mile 

Reliability Reliance on volunteers (yes / no) 
Flexibility Days of advanced notice required number of days 

Limitation on types of destinations (yes / no) 
Availability Average weekday40 availability number of hours 

Average weeknight41 availability number of hours 
Average weekend day42 availability number of hours 
Average weekend night43 availability number of hours 

Accommodations Curb-to-curb service (yes / no) 
Wheelchair accommodations (yes / no) 
Personal accommodations (yes / no) 

 

3.2.1 Cost 

The cost criteria relate to the cost of an older to make a trip using a transportation service. 

There are three cost criteria applied in the evaluation: minimum cost per trip, maximum cost 

per trip, and the relative maximum cost per square mile of service area for each transportation 

service. For many transportation services, the minimum and maximum costs per trip are the 

same. Others vary in price based on length of the trip or due to discounts based on income, for 

example. Therefore, it’s important to account for the range of prices that an older adult may 

have to pay to use the service.  Many older adults are on a fixed income, so it’s particularly 

                                                      
40 Monday through Friday, 7 am to 7 pm 
41 Monday through Friday, 7 pm to 7 am 
42 Saturday and Sunday, 7 am to 7 pm 
43 Saturday and Sunday, 7 pm to 7 am 
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important to them that costs are affordable. Costs included in this analysis account for any 

discounts for adults over age 70. The third cost criterion accounts for the value of the service 

based on the size of the service area. This criterion value is measured in maximum cost per trip 

divided by the total square mile area of the service area. 

3.2.2 Reliability 

Another important factor for any transportation service is reliability. This can often be a difficult 

element to measure. For this thesis, reliability is measured by whether the service relies on 

volunteers for its operations. This assumes that volunteer-based services may not be consistent 

in the number of volunteers or the times periods that volunteers are available, resulting in 

variability in the quality of the service provided. This is a binary criterion, measured with a value 

of 0 for services that do not rely on volunteers and a value of 1 for those that do rely on 

volunteers. 

3.2.3 Flexibility 

In this thesis, flexibility is measured in by two criteria: the length of time required for advanced 

notice and whether there are any limitations on the types of destinations that may be accessed. 

Many of the transportation services available in southeastern Wisconsin rely on riders providing 

advanced notice or requests for a ride. Some services allow same-day notice, while others 

require up to seven days advanced notice for a ride. This criterion is measured in the number of 

days of advanced notice required. For services that do not require any advanced notice (e.g. 

public transit), the value is 0, and a value of 0.5 is used for those services that require same-day 

notice. 
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Additionally, some transportation services limit the types of destinations that may be reached. 

Some of these services only provide transportation to places such as medical or dental 

appointments, grocery stores, or senior dining facilities. This is another binary criterion that 

uses a value of 0 to represent no restriction on accessible destinations and 1 where there is a 

restriction on destinations that may be reached. 

3.2.4 Availability 

Criteria for hours of availability are broken down by day of the week and time of day. The four 

criteria that cover availability are: hours of weekday availability, hours of weeknight availability, 

hours of weekend day availability, and hours of weekend night availability. Weekdays and 

weeknights include Monday through Friday, and weekend days and weekend nights cover 

Saturdays and Sundays. For this thesis, daytime hours are defined as the hours between 7 am 

and 7 pm, and nighttime hours are from 7 pm to 7 am. 

3.2.5 Accommodations 

Of concern for aging adults (as well as those with disabilities) is the ability to use a 

transportation service independently. Some older adults use a wheelchair to get around, but 

not every transportation service is wheelchair accessible. For others, walking may be a 

challenge, and curb-to-curb transportation services can limit the amount of walking that’s 

required. Some services offer more personal accommodations while getting into and out of a 

vehicle, such as door-to-door service. While not every older adult requires these services to get 

around, to many others they may make transportation possible or provide a great benefit. 
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3.3 Analysis 

To evaluate the varied set of transportation services available to older adults, an AHP model is 

used to perform a multi-criteria evaluation. This model assigns weights to each of the criteria 

that are used to evaluate the services. Criteria weights are determined by the amount of 

variation within each criterion’s set of values. The weights and the criteria values for each 

service are then used to calculate a score for each transportation service. Higher scores indicate 

services that better meet the needs of non-driving older adults than services with lower scores. 

Finally, the services are ranked based on their scores.  

Three separate approaches are used for evaluations.  First, all thirty-one transportation services 

are analyzed using the AHP model. Results from this analysis indicate how well each service 

generally meets the needs of older adults as compared to each of the other services. The next 

two approaches consider the abilities of older adult riders. The second approach considers only 

the eleven services that may be used by disabled older adults; these services provide curb-to-

curb service, wheelchair accessibility, and personal accommodations. The third approach looks 

at non-paratransit transportation services that are available to able-bodied older adults. 

Evaluations of these services are performed with and without consideration of the three 

accommodations criteria. 
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4 Analytical Hierarchy Process (AHP) Model 

The Analytical Hierarchy Process (AHP) has been used in many applications and fields to attack 

multi-criteria decision-making problems. The general AHP has three hierarchical levels: the 

goal, criteria, and alternatives. For this application, the goal is to determine which 

transportation services in southeastern Wisconsin best meet the needs of older adults. The 

criteria are the costs and benefits to older adults for using each of the services, as discussed 

earlier. Finally, the alternatives in this situation are the thirty-one transportation services 

available to older adults in the region. 

The multi-criteria model used by Yu and Liu and used in this thesis introduces a fuzzy scale level 

to the AHP structure.44 This fuzzy scale level normalizes the criteria, or indicators, to be applied 

to the alternatives evaluation. Normalizing the criteria accounts for the fact that each criterion 

may use a different unit of measurement and allows for a synthesized score to be calculated for 

each alternative.  

 

Figure 4: Hierarchical AHP Structure 

                                                      
44 (Yu and Liu 2011) 
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The following is the model formulation as set up by Yu and Liu in Prioritizing highway safety 

improvement projects: A multi-criteria model and case study with Safety Analyst.45 The same 

model is used for evaluation of transportation services in this thesis. 

4.1 Fuzzy Scaling 

Many of the criteria used in this multi-criteria evaluation have different units of measurement. 

The scales of these criteria values must be normalized by fuzzy scaling before they can be used 

for comparison to one another. Two equations are used perform the fuzzy scaling. The first is 

for “cost” criteria. For evaluation of transportation services, these include (1) the minimum cost 

per trip, (2) the maximum cost per trip, (3) the maximum cost per trip divided by the service 

area, (4) reliance on volunteers, (5) the length of time required for advanced notice, and (6) 

limitations on accessible destinations. 

For “cost” criteria, where a lower value is desired: 

𝜇𝜇𝑖𝑖𝑖𝑖 = �𝑥𝑥𝑖𝑖(max) + 𝑥𝑥𝑖𝑖(𝑚𝑚𝑚𝑚𝑚𝑚) − 𝑥𝑥𝑖𝑖𝑖𝑖� / �𝑥𝑥𝑖𝑖(max) + 𝑥𝑥𝑖𝑖(min)� 

The second equation is applied to “benefit” criteria. These include (1) weekday hours of 

availability, (2) weeknight availability, (3) weekend day availability, (4) weekend night 

availability, (5) availability of curb-to-curb service, (6) wheelchair accessibility, and (7) 

availability of personal accommodations. 

For “benefit” criteria, where a higher value is desired: 

𝜇𝜇𝑖𝑖𝑖𝑖 = 𝑥𝑥𝑖𝑖𝑖𝑖 / �𝑥𝑥𝑖𝑖(max) + 𝑥𝑥𝑖𝑖(min)� 

                                                      
45 (Yu and Liu 2011) 
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The parameters for these equations are defined as: 

𝑢𝑢𝑖𝑖𝑖𝑖:  Fuzzy membership value corresponding to indicator 𝑥𝑥𝑖𝑖𝑖𝑖 

𝑥𝑥𝑖𝑖𝑖𝑖:  Indicator representing alternative 𝑘𝑘 being evaluated by criterion 𝑖𝑖  

𝑥𝑥𝑖𝑖(𝑚𝑚𝑚𝑚𝑚𝑚): Minimal crisp value for criterion 𝑖𝑖 

𝑥𝑥𝑖𝑖(max): Maximum crisp value for criterion 𝑖𝑖 

4.2 Pair-wise Comparisons 

Following the fuzzy scaling of each criterion, the standard deviations of the normalized criteria 

indicators, 𝑠𝑠𝑖𝑖, are calculated using the following equation: 

𝑠𝑠𝑖𝑖 = �� (𝑢𝑢𝑖𝑖𝑖𝑖 − 𝑢𝑢�𝑖𝑖)2 (𝑚𝑚− 1)⁄
𝑚𝑚

𝑘𝑘=1
 

where 𝑚𝑚 is the number of alternatives and 𝑢𝑢�𝑖𝑖  is the average fuzzy membership value for 

criterion 𝑖𝑖. 

The standard deviations of normalized criteria indicators are then applied to a pair-wise 

comparison matrix that reflects the relative importance of criterion i over criterion j. This matrix 

𝐴𝐴 = �𝑎𝑎𝑖𝑖𝑖𝑖�𝑛𝑛𝑛𝑛𝑛𝑛 uses the following equation: 

𝑎𝑎𝑖𝑖𝑖𝑖 = �

𝑠𝑠𝑖𝑖 − 𝑠𝑠𝑗𝑗
𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚

(𝑎𝑎𝑚𝑚 − 1) + 1, 𝑠𝑠𝑖𝑖 ≥ 𝑠𝑠𝑗𝑗

1 �
𝑠𝑠𝑗𝑗 − 𝑠𝑠𝑖𝑖

𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚
(𝑎𝑎𝑚𝑚 − 1) + 1�� , 𝑠𝑠𝑖𝑖 < 𝑠𝑠𝑗𝑗
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where 𝑎𝑎𝑚𝑚 = min{9, int[𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 + 0.5⁄ ]} is a comparison scale for all criteria. This was a 

recommendation by Jin et al.46 

Parameters for this equation are defined as: 

𝑎𝑎𝑖𝑖𝑖𝑖:  Relative importance of criterion 𝑖𝑖 over criterion 𝑗𝑗 

𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚:  min{𝑠𝑠𝑖𝑖|𝑖𝑖 = 1, … ,𝑛𝑛} 

𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚:  max{𝑠𝑠𝑖𝑖|𝑖𝑖 = 1, … , 𝑛𝑛} 

𝑛𝑛:  Number of criteria 

4.3 Weights Determination 

Yu and Liu proposed a non-linear optimization model to estimate the weights {𝑤𝑤𝑖𝑖|𝑖𝑖 = 1, … , 𝑛𝑛} 

of each criterion 𝑖𝑖. The program LINGO is used for this non-linear programming model as 

represented below: 

min𝐶𝐶. 𝐼𝐼.𝐶𝐶. (𝑛𝑛) = ���𝑦𝑦𝑖𝑖𝑖𝑖 − 𝑎𝑎𝑖𝑖𝑖𝑖� 𝑛𝑛2⁄
𝑛𝑛

𝑗𝑗=1

𝑛𝑛

𝑖𝑖=1

+ ���𝑦𝑦𝑖𝑖𝑗𝑗𝑤𝑤𝑗𝑗 − 𝑤𝑤𝑖𝑖� 𝑛𝑛2⁄
𝑚𝑚

𝑙𝑙=1

𝑚𝑚

𝑘𝑘=1

 

such that 

𝑦𝑦𝑖𝑖𝑖𝑖 = 1  𝑖𝑖 = 1, … ,𝑛𝑛 

1 𝑦𝑦𝑗𝑗𝑗𝑗⁄ = 𝑦𝑦𝑖𝑖𝑖𝑖 ∈ �𝑎𝑎𝑖𝑖𝑖𝑖 − 𝑑𝑑𝑎𝑎𝑖𝑖𝑖𝑖,𝑎𝑎𝑖𝑖𝑖𝑖 + 𝑑𝑑𝑑𝑑𝑖𝑖𝑖𝑖� 𝑖𝑖 = 1, … ,𝑛𝑛; 𝑗𝑗 = 𝑖𝑖 + 1, … , 𝑛𝑛 

𝑤𝑤𝑖𝑖 > 0  𝑖𝑖 = 1, … ,𝑛𝑛 

                                                      
46 (Jin, Wei and Ding 2004) 
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Parameters for this model are defined as: 

 𝐶𝐶. 𝐼𝐼.𝐶𝐶. (𝑛𝑛):  Consistency index coefficient 

𝑌𝑌 = �𝑦𝑦𝑖𝑖𝑖𝑖�𝑛𝑛𝑛𝑛𝑛𝑛:  Consistency judgement matrix 

𝑤𝑤𝑖𝑖:   Weight for criterion 𝑖𝑖 

𝑑𝑑 = 0.04:  Systematic variation parameter 

Solving the optimization model in LINGO results in information for the pair-wise comparison 

matrix 𝐴𝐴 = �𝑎𝑎𝑖𝑖𝑖𝑖�𝑛𝑛𝑛𝑛𝑛𝑛, the consistency judgement matrix 𝑌𝑌 = �𝑦𝑦𝑖𝑖𝑖𝑖�𝑛𝑛𝑛𝑛𝑛𝑛, and the weights for each 

criterion 𝑤𝑤𝑖𝑖. 

The weights derived for each criterion are a reflection on that criterion’s variability. In other 

words, criteria with greater variability are assigned greater weights. This is not to say that 

criteria with lower weights are less important than those with greater weights. It is only to 

indicate the relative influence that each criterion has on the overall ranking goal. A criterion 

with little variability is less able to differentiate between alternatives than a criterion with 

greater variability. For example, when looking at the four availability criteria, the “weekday 

daytime” availability has the least variability. This is because all services are available during 

some weekday daytime hours. Weekday daytime availability is, of course, a very important 

element of transportation. That all thirty-one services offer weekday daytime availability in 

some capacity emphasizes its importance. However, the relative uniformity of this criterion 

amongst the transportation services also makes it less useful in distinguishing the services from 

one another. 
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4.4 Synthesis 

The final step in applying the AHP model is to determine the scores of each of the alternatives 

or transportation services. Scores 𝑆𝑆𝑘𝑘 for each alternative 𝑘𝑘 are calculated by cumulating the 

weights 𝑤𝑤𝑖𝑖 for each criterion 𝑖𝑖 multiplied by the fuzzy membership values 𝑢𝑢𝑖𝑖𝑖𝑖as shown in the 

equation below: 

𝑆𝑆𝑘𝑘 = �𝑢𝑢𝑖𝑖𝑖𝑖 ∙ 𝑤𝑤𝑖𝑖

𝑛𝑛

𝑖𝑖=1

 

The scores 𝑆𝑆𝑘𝑘 reflect the overall preference for transportation services with respect to the 

needs of older adults. These scores can then be used to rank the transportation services. 
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5 Results 

As discussed earlier, the AHP model is applied to the transportation services in three main 

approaches. First, the model is applied all transportation services available to older adults to 

determine scores and ranks for all services with respect to one another. Then the model is 

applied only to transportation services available to older adults with disabilities. Finally, the 

model is applied to transportation services available to able-bodied older adults. 

5.1 All Transportation Services for Older Adults 

In evaluating all transportation services, all thirteen criteria are used. The inputs to the model 

are shown in Appendix I. Outputs are documented in Appendix J. The calculated weights for 

each criterion, shown in the model outputs, indicate which criteria have a greater influence on 

the final scores for each transportation service. As the model formulations indicate, the sum of 

all thirteen criteria weights equals one. The resulting weights for this evaluation range from 

0.025 to 0.146. Criteria with higher weights have greater influence on the resulting score and 

rank of each alternative. In this evaluation, criteria with the greatest assigned weights in order 

are: reliance on volunteers, wheelchair accommodations, personal accommodations, weekend 

daytime hours of availability, and limitations on destination types. The remaining criteria had 

less impact on the final scores. 

The resulting scores and ranks for each of the thirty-one transportation services is shown in 

Table 5 below. The types of services that rank the best are paratransit, shared-ride taxis, and 

public transit. Higher ranking services tend to not rely on volunteers, provide wheelchair 

accommodations, and have greater weekend daytime availability. 
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Table 5: Ranking of All Transportation Services for Older Adults 

SERVICE COUNTY PROVIDER TYPE OF SERVICE SCORE RANK 

MCTS-PT Milwaukee County Public Transit Paratransit 0.90 1 

WC-SRT Washington County Shared-ride Taxi 0.86 2 

OC-SRT Ozaukee County Shared-ride Taxi 0.82 3 

MCTS Milwaukee County Public Transit 0.76 4 

GSVS Washington Municipality Volunteer-Based Transportation 0.76 5 

IF-Wash Washington Non-profit Organization Volunteer-Based Transportation 0.76 6 

BUS-PT Racine Municipality Public Transit Paratransit 0.76 7 

HT Washington Municipality Shared-ride Taxi 0.75 8 

WKCTS-D2D Kenosha County Specialized Transportation 0.75 9 

KAT-PT Kenosha Municipality Public Transit Paratransit 0.74 10 

RLP-PT Waukesha County Specialized Transportation 0.69 11 

WMT Waukesha Municipality Public Transit 0.69 12 

BUS Racine Municipality Public Transit 0.68 13 

WBT Washington Municipality Shared-ride Taxi 0.65 14 

KAT Kenosha Municipality Public Transit 0.64 15 

IF-Mil Milwaukee Non-profit Organization Volunteer-Based Transportation 0.61 16 

IF-Oz Ozaukee Non-profit Organization Volunteer-Based Transportation 0.61 16 

WKCTS Kenosha County Flexible Transit 0.60 18 

MCDA Milwaukee County Specialized Transportation 0.60 19 

VIP Walworth County Specialized Transportation 0.57 20 

SOTG Waukesha Non-profit Organization Volunteer-Based Transportation 0.52 21 

CSCVS Ozaukee Municipality Volunteer-Based Transportation 0.47 22 

OFS Ozaukee Non-profit Organization Volunteer-Based Transportation 0.47 23 

MST Waukesha Non-profit Organization Volunteer-Based Transportation 0.42 24 

SPARC Racine County Flexible Transit 0.42 25 

EST Waukesha Non-profit Organization Volunteer-Based Transportation 0.39 26 

MR Racine Non-profit Organization Volunteer-Based Transportation 0.38 27 

OSS Waukesha Non-profit Organization Volunteer-Based Transportation 0.37 28 

KAFASI Kenosha Non-profit Organization Volunteer-Based Transportation 0.37 29 

NBST Waukesha Non-profit Organization Volunteer-Based Transportation 0.37 30 

LCCC Waukesha Non-profit Organization Volunteer-Based Transportation 0.35 31 

 

5.2 Transportation Services for Disabled Older Adults 

While the previous analysis provides an overall ranking of transportation services for older 

adults, there are some older adults with disabilities that cannot use most these services. 

Services without wheelchair accommodations, services that require walking to access the 
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service, or services that do not provide personal accommodations to help users from the door 

to the vehicle are inaccessible to many disabled adults. Therefore, the model is run a second 

time to evaluate only transportation services that provide all three accommodations. 

Accommodations criteria are not included in this evaluation as it would not provide any 

differentiation between the alternatives. Like the evaluation of all transportation services, 

reliance on volunteers, weekend daytime availability, and limitations on destinations were 

assigned the highest weights. Due to the exclusion of the accommodations criteria in this 

evaluation, the minimum cost per trip has an increased impact on the results. Inputs and 

outputs to this model are documented in Appendix K and Appendix L, respectively. The scores 

and ranks for each accommodating transportation service are shown in Table 6 below. 
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Table 6: Ranking of Accessible Transportation for Older Adults with Disabilities 

SERVICE COUNTY PROVIDER TYPE OF SERVICE SCORE RANK 

MCTS-PT Milwaukee County Public Transit Paratransit 0.83 1 

WC-SRT Washington County County Shared-ride Taxi 0.77 2 

OC-SRT Ozaukee County County Shared-ride Taxi 0.71 3 

IF-Wash Washington Non-profit Organization Volunteer-Based Transportation 0.67 4 

BUS-PT Racine Municipality Public Transit Paratransit 0.62 5 

WKCTS-D2D Kenosha County Specialized Transportation 0.60 6 

KAT-PT Kenosha Municipality Public Transit Paratransit 0.58 7 

RLP Waukesha County Specialized Transportation 0.49 8 

GSVS Washington Municipality Volunteer-Based Transportation 0.44 9 

VIP Walworth Non-profit Organization Specialized Transportation 0.29 10 

SOTG Waukesha Non-profit Organization Volunteer-Based Transportation 0.29 11 

 

Some locations provide multiple transportation services to disabled older adults. The map in 

Figure 5 shows the cumulative scores of transportation services for older adults with disabilities 

by location. Washington County, and particularly the City of Germantown, offer multiple 

services and have the highest cumulative scores. On the other hand, there is a noticeable lack 

of accessible transportation services for older adults with disabilities in most of Racine County. 
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Figure 5: Cumulative Scores of Transportation Services for Older Adults with Disabilities 
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5.3 Transportation Services for Able-Bodied Older Adults 

Older adults with disabilities cannot user certain transportation services if they do not provide 

the appropriate accommodations. Conversely, able-bodied older adults are ineligible for 

paratransit services based on the ADA Paratransit eligibility requirements. Two evaluations are 

performed that consider only non-paratransit transportation services available to able-bodied 

older adults. The first applies all thirteen criteria. The second excludes the three 

accommodations criteria. 

5.3.1 With Accommodations Criteria 

Applying the model to non-paratransit transportation services for able-bodied older adults 

results in similar weights applied to the thirteen criteria as in the evaluation of all services. 

Again, reliance on volunteers, wheelchair accommodations, personal accommodations, 

weekend daytime availability, and limits on available destinations were weighted most heavily. 

Inputs to and outputs from this model are shown in Appendix M and Appendix N, respectively. 

Table 7 summarizes the resulting scores and ranks of each service.  
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Table 7: Ranking of Transportation for Able-bodied Older Adults (with Accommodations Criteria) 

SERVICE COUNTY PROVIDER TYPE OF SERVICE SCORE RANK 

WC-SRT Washington County County Shared-ride Taxi 0.86 1 

OC-SRT Ozaukee County County Shared-ride Taxi 0.82 2 

MCTS Milwaukee County Public Transit 0.76 3 

WKCTS-D2D Kenosha County Specialized Transportation 0.75 4 

IF-Wash Washington Non-profit Organization Volunteer-Based Transportation 0.75 5 

HT Washington Municipality Municipal Shared-ride Taxi 0.75 6 

RLP Waukesha County Specialized Transportation 0.70 7 

WMT Waukesha Municipality Public Transit 0.68 8 

BUS Racine Municipality Public Transit 0.68 9 

WBT Washington Municipality Municipal Shared-ride Taxi 0.66 10 

KAT Kenosha Municipality Public Transit 0.63 11 

GSVS Washington Municipality Volunteer-Based Transportation 0.62 12 

WKCTS Kenosha County Flexible Transit 0.61 13 

IF-Mil Milwaukee Non-profit Organization Volunteer-Based Transportation 0.60 14 

IF-Oz Ozaukee Non-profit Organization Volunteer-Based Transportation 0.60 14 

MCDA Milwaukee County Specialized Transportation 0.60 16 

VIP Walworth Non-profit Organization Specialized Transportation 0.57 17 

SOTG Waukesha Non-profit Organization Volunteer-Based Transportation 0.53 18 

CSCVS Ozaukee Municipality Volunteer-Based Transportation 0.47 19 

OFS Ozaukee Non-profit Organization Volunteer-Based Transportation 0.47 20 

SPARC Racine County Flexible Transit 0.43 21 

MST Waukesha Non-profit Organization Volunteer-Based Transportation 0.43 22 

EST Waukesha Non-profit Organization Volunteer-Based Transportation 0.40 23 

OSS Waukesha Non-profit Organization Volunteer-Based Transportation 0.38 24 

NBST Waukesha Non-profit Organization Volunteer-Based Transportation 0.38 25 

KAFASI Kenosha Non-profit Organization Volunteer-Based Transportation 0.38 26 

MR Racine Non-profit Organization Volunteer-Based Transportation 0.37 27 

LCCC Waukesha Non-profit Organization Volunteer-Based Transportation 0.36 28 

 

5.3.2 Without Accommodations Criteria 

Many able-bodied older adults do not benefit from or do not require special accommodations, 

such as curb-to-curb service, wheelchair accessibility, or personal accommodations. By 

analyzing the non-paratransit services without the three accommodations criteria, the resulting 

scores and ranks better accounts for the needs of able-bodied older adults. After removing the 
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accommodations criteria and rerunning the model, all public transit, one flexible transit service, 

the two municipal-based shared-ride taxis, and many of the volunteer-based services moved up 

in rank, with two public transit services making the top of the list. These services offer fewer 

accommodations, but they have other benefits that may be more important to able-bodied 

older adults. For this evaluation, reliance on volunteers has even more weight than in any other 

evaluation performed, keeping volunteer-based transportation services towards the bottom of 

the list. Weekend daytime availability and limitations on destinations again follow as the next 

most influential criteria. 

Figure 6 is a map showing the cumulative scores of transportation services for able-bodied 

older adults by location. The scores shown in this map are from the analysis of non-paratransit 

services without considering the three accommodations criteria. It appears that Ozaukee 

County and Milwaukee County provide the best coverage of transportation services for able-

bodied older adults. The three southern counties – Walworth, Racine, and Kenosha – have large 

areas with lower cumulative scores, indicating fewer and lower-scoring services are found here. 
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Table 8: Ranking of Transportation for Able-bodied Older Adults (without Accommodations criteria) 

SERVICE COUNTY PROVIDER TYPE OF SERVICE SCORE RANK 

MCTS Milwaukee County Public Transit 0.91 1 

WMT Waukesha Municipality Public Transit 0.80 2 

HT Washington Municipality Municipal Shared-ride Taxi 0.79 3 

BUS Racine Municipality Public Transit 0.79 4 

WC-SRT Washington County County Shared-ride Taxi 0.79 5 

OC-SRT Ozaukee County County Shared-ride Taxi 0.73 6 

KAT Kenosha Municipality Public Transit 0.73 7 

WBT Washington Municipality Municipal Shared-ride Taxi 0.66 8 

WKCTS-D2D Kenosha County Specialized Transportation 0.63 9 

IF-Wash Washington Non-profit Organization Volunteer-Based Transportation 0.63 10 

IF-Mil Milwaukee Non-profit Organization Volunteer-Based Transportation 0.63 11 

IF-Oz Ozaukee Non-profit Organization Volunteer-Based Transportation 0.63 11 

WKCTS Kenosha County Flexible Transit 0.59 13 

RLP Waukesha County Specialized Transportation 0.54 14 

SPARC Racine County Flexible Transit 0.53 15 

CSCVS Ozaukee Municipality Volunteer-Based Transportation 0.44 16 

GSVS Washington Municipality Volunteer-Based Transportation 0.44 17 

OFS Ozaukee Non-profit Organization Volunteer-Based Transportation 0.43 18 

MCDA Milwaukee County Specialized Transportation 0.40 19 

MST Waukesha Non-profit Organization Volunteer-Based Transportation 0.37 20 

VIP Walworth Non-profit Organization Specialized Transportation 0.35 21 

EST Waukesha Non-profit Organization Volunteer-Based Transportation 0.33 22 

SOTG Waukesha Non-profit Organization Volunteer-Based Transportation 0.31 23 

OSS Waukesha Non-profit Organization Volunteer-Based Transportation 0.31 24 

NBST Waukesha Non-profit Organization Volunteer-Based Transportation 0.30 25 

KAFASI Kenosha Non-profit Organization Volunteer-Based Transportation 0.30 26 

MR Racine Non-profit Organization Volunteer-Based Transportation 0.29 27 

LCCC Waukesha Non-profit Organization Volunteer-Based Transportation 0.27 28 
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Figure 6: Cumulative Scores of Transportation Services for Able-Bodied Older Adults (without Accommodations Criteria) 
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6 Summary and Recommendations 

There are many transportation services available to non-driving older adults in the seven 

counties of southeastern Wisconsin. Because non-driving older adults are a group that rely on 

public transportation services to get around, it’s important that these services meet the needs 

of older adult riders. 

By applying the AHP model to all thirty-one transportation services in the region, the resulting 

scores and ranks identify how well each service is meeting the needs of older adults with 

respect to one another. Using the same process to analyze only the transportation services 

available to disabled older adults, followed by an evaluation of transportation services available 

to able-bodied adults (all except paratransit,) rankings of services that are more specific to the 

different users are determined. By mapping the cumulative scores of these services, it becomes 

apparent which areas provide the most service and which areas are lacking in sufficient 

transportation service for older adults, both disabled and able-bodied. This information can be 

used to determine where to add more transportation services or make improvements to 

existing services. 

A way to improve the model used in this thesis would be to improve upon the measurement of 

reliability. Using a binary criterion representing whether a transportation service relies on 

volunteers is a simple substitute for reliability, but it doesn’t tell the whole story. Other factors 

for which data are more difficult to collect, such as the percent of on-time vehicles or wait 

times for on-demand services, would provide a more accurate representation of reliability.  
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To expand upon this thesis, future research should consider the relationship between the 

services provided throughout the region and how funding is provided for their operations. This 

would help determine how funds for transportation services are currently being used and how 

they might be used to better serve older adults. More research into the use of these services by 

older adults (i.e. older adult ridership) compared to the populations they serve and the number 

of trips older adults take in each area would also provide a better sense of their success with 

this target population.  
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Appendix B: Public Transit and Paratransit Services 
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Appendix C: Shared-Ride Taxi Services 
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Appendix D: Flexible Transit Services 
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Appendix E: Specialized Transportation Services 



61 
 

 



62 
 

 

 

 

Appendix F: Volunteer-Based Transportation Services 
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Appendix G: All Transportation Services 
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Appendix H: Transportation Services Criteria Values 
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Appendix I: Model Inputs – All Transportation Services 
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Appendix J: Model Outputs – All Transportation Services 
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Appendix K: Model Inputs – Transportation Services for Older Adults 

with Disabilities 

  



73 
 

 

 

  



74 
 

 

 

 

 

Appendix L: Model Outputs – Transportation Services for Older Adults 

with Disabilities 
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Appendix M: Model Inputs – Transportation Services for Able-Bodied 

Older Adults (with Accommodations Criteria) 
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Appendix N: Model Outputs – Transportation Services for Able-Bodied 

Older Adults (with Accommodations Criteria) 
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Appendix O: Model Inputs – Transportation Services for Able-Bodied 

Older Adults (without Accommodations Criteria) 
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Appendix P: Model Outputs – Transportation Services for Able-Bodied 

Older Adults (without Accommodations Criteria) 
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