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TRANSIT COOPERATIVE RESEARCH PROGRAM

The nation’s growth and the need to meet mobility, environ­
mental, and energy objectives place demands on public transit  
systems. Current systems, some of which are old and in need of 
upgrading, must expand service area, increase service frequency, 
and improve efficiency to serve these demands. Research is nec­
essary to solve operating problems, to adapt appropriate new  
technologies from other industries, and to introduce innovations 
into the transit industry. The Transit Cooperative Research Pro­
gram (TCRP) serves as one of the principal means by which the 
transit industry can develop innovative near-term solutions to 
meet demands placed on it.

The need for TCRP was originally identified in TRB Special 
Report 213—Research for Public Transit: New Directions, pub­
lished in 1987 and based on a study sponsored by the Federal 
Transit Administration (FTA). A report by the American Public 
Transportation Association (APTA), Transportation 2000, also 
recognized the need for local, problem-solving research. TCRP, 
modeled after the longstanding and successful National Coopera­
tive Highway Research Program, undertakes research and other 
technical activities in response to the needs of transit service provid­
ers. The scope of TCRP includes a variety of transit research  
fields including planning, service configuration, equipment, fa- 
cilities, operations, human resources, maintenance, policy, and ad- 
ministrative practices.

TCRP was established under FTA sponsorship in July 1992. 
Proposed by the U.S. Department of Transportation, TCRP was 
authorized as part of the Intermodal Surface Transportation Effi­
ciency Act of 1991 (ISTEA). On May 13, 1992, a memorandum 
agreement outlining TCRP operating procedures was executed by  
the three cooperating organizations: FTA, the National Academy of  
Sciences, acting through the Transportation Research Board 
(TRB); and the Transit Development Corporation, Inc. (TDC), a 
nonprofit educational and research organization established by 
APTA. TDC is responsible for forming the independent govern­
ing board, designated as the TCRP Oversight and Project Selec­
tion (TOPS) Committee.

Research problem statements for TCRP are solicited periodi­
cally but may be submitted to TRB by anyone at any time. It is  
the responsibility of the TOPS Committee to formulate the re- 
search program by identifying the highest priority projects. As 
part of the evaluation, the TOPS Committee defines funding  
levels and expected products.

Once selected, each project is assigned to an expert panel, ap- 
pointed by TRB. The panels prepare project statements (requests 
for proposals), select contractors, and provide technical guidance 
and counsel throughout the life of the project. The process for 
developing research problem statements and selecting research 
agencies has been used by TRB in managing cooperative re- 
search programs since 1962. As in other TRB activities, TCRP 
project panels serve voluntarily without compensation.

Because research cannot have the desired impact if products 
fail to reach the intended audience, special emphasis is placed on  
disseminating TCRP results to the intended end users of the re- 
search: transit agencies, service providers, and suppliers. TRB 
provides a series of research reports, syntheses of transit practice, 
and other supporting material developed by TCRP research. 
APTA will arrange for workshops, training aids, field visits, and 
other activities to ensure that results are implemented by urban 
and rural transit industry practitioners. 

The TCRP provides a forum where transit agencies can coop­
eratively address common operational problems. The TCRP results 
support and complement other ongoing transit research and train­
ing programs.
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FOREWORD

PREFACE
By Donna L. Vlasak 

Senior Program Officer
Transportation

Research Board

Transit administrators, engineers, and researchers often face problems for which infor­
mation already exists, either in documented form or as undocumented experience and prac­
tice. This information may be fragmented, scattered, and unevaluated. As a consequence, 
full knowledge of what has been learned about a problem may not be brought to bear on its 
solution. Costly research findings may go unused, valuable experience may be overlooked, 
and due consideration may not be given to recommended practices for solving or alleviat­
ing the problem.

There is information on nearly every subject of concern to the transit industry. Much 
of it derives from research or from the work of practitioners faced with problems in their 
day-to-day work. To provide a systematic means for assembling and evaluating such useful 
information and to make it available to the entire transit community, the Transit Coopera­
tive Research Program Oversight and Project Selection (TOPS) Committee authorized the 
Transportation Research Board to undertake a continuing study. This study, TCRP Project 
J-7, “Synthesis of Information Related to Transit Problems,” searches out and synthesizes 
useful knowledge from all available sources and prepares concise, documented reports on 
specific topics. Reports from this endeavor constitute a TCRP report series, Synthesis of 
Transit Practice. 

This synthesis series reports on current knowledge and practice, in a compact format, 
without the detailed directions usually found in handbooks or design manuals. Each report 
in the series provides a compendium of the best knowledge available on those measures 
found to be the most successful in resolving specific problems. 

This synthesis describes the various types of market research panels, identifies criti­
cal issues that researchers might be aware of when engaging in market research and 
panel surveys, and provides examples of successful market research panel programs. 
It provides information about common pitfalls to be avoided and successful techniques 
to apply that maximize research dollars without jeopardizing the quality of the data or 
validity of the results. 

The synthesis was conducted using a literature review of market research and market 
research panels, an industry survey of transportation agencies on the use of market research 
and panels, three agency panel survey profiles, and four full case examples. A selected sur­
vey of 29 respondents out of 38 transit and transportation agencies known to conduct mar­
ket research yielded a 76% response rate from transit agencies, one metropolitan planning 
organization, and one state department of transportation. The four case example agencies 
are the Regional Transportation District (Denver), Minnesota Department of Transporta­
tion, Metropolitan Transportation Authority New York City, and Washington State Trans­
portation Commission/Washington State Ferries and demonstrate the wide variety of ways 
in which panels have been implemented in the transportation field. 

Kathryn Coffel, Kathryn Coffel Consulting LLC, Portland, Oregon, collected and syn­
thesized the information and wrote the report, under the guidance of a panel of experts in the 
subject area. The members of the topic panel are acknowledged on the preceding page. This 
synthesis is an immediately useful document that records the practices that were acceptable 
within the limitations of the knowledge available at the time of its preparation. As progress 
in research and practice continues, new knowledge will be added to that now at hand.
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USE OF MARKET RESEARCH  
PANELS IN TRANSIT

Market research panels offer the potential of fast, inexpensive market research, but if not 
designed correctly, their benefits can come at the expense of quality results. This synthesis 
defines the various types of market research panels, identifies critical issues that a researcher 
needs to consider when engaging in market research and panel surveys, and provides examples 
of successful market research panel programs. The transit market researcher will understand 
common pitfalls to be avoided and learn successful techniques that will maximize research 
dollars without jeopardizing the quality of the data or the validity of the results. Four themes 
emerged from the review.

•	 Flexibility—Market research panels are a flexible tool that can be successfully applied 
to a wide variety of transit research needs, including focused discussions, in-depth travel 
behavior studies, satisfaction tracking, and brief, short-turnaround “hot topic” surveys.

•	 Benefits—Once developed, a panel provides a mechanism for collecting survey results 
quickly and inexpensively to support daily decision making. Agency panels also boost 
public relations by demonstrating that agencies are listening to their customers.

•	 Limitations—Panel surveys are often low-cost because they rely on online recruitment 
and surveying. Online surveys are not representative of the general population or of 
transit riders, and should not be used when precision is required in the research results.

•	 Paradigm shift—The evolution in communications modes, such as smart phones and 
social media, combined with a dramatic reduction in the number of households with land-
line telephones, has created a paradigm shift in market research methods. The industry is 
grappling with these changes, and it is in the best interests of the transit industry to closely 
monitor this sector’s activities.

The synthesis was conducted using a literature review of market research and market 
research panels; an industry survey of transportation agencies on use of market research and 
panels; three agency panel survey profiles; and four full case examples. Market research, 
including the use of panels, is an established practice with an extensive body of literature. 
The literature review takes advantage of this depth, examining market research and panel 
techniques through industry publications, websites of market research trade organizations, 
and articles on panels, survey sampling, and online research. An industry survey was sent to 
38 transit and transportation agencies known to conduct market research to solicit insights on  
the use of market research panels. The respondents included 29 transit agencies, one metro
politan planning organization, and one state department of transportation, a response rate 
of 76%. The survey was used to identify the seven case examples agencies.

The market research process has four basic steps: (1) planning (identifying goals of the 
project); (2) designing the research (selecting a sampling plan, data collection method, and 
questionnaire development); (3) implementing the research; and (4) analyzing data and report-
ing results. A market research panel is a group of persons selected for the purpose of provid-
ing data related to the analysis of some aspect of a group or area; as such, panel research is a 
sampling technique, and falls within step 2, designing the research. The sampling technique 
used to develop the panel is critical to obtaining quality results and determines when the data 
can be used with confidence.

SUMMARY
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Conventional surveys implicitly assume that respondents are selected through random 
sampling techniques and that survey results are representative of the population with a cer-
tain range of precision. Random digit-dial telephone sampling has been the go-to technique 
for more than 50 years. However, the number of households in the United States without 
landline telephones continues to decline—more than 30% in 2011. Consequently, market 
researchers must make more calls in an attempt to find a sample that represents the general 
population. Random representative sampling is cited as a prime factor in the increasing cost 
of and time needed for conducting traditional market research, leading more researchers to 
use non-random or convenience sampling techniques, where the sampling plan and survey 
respondents do not adhere to the underlying requirements for a random sample. The most 
commonly used convenience sampling technique is Internet recruiting. Although adjustments 
can be made for some of the error and bias associated with convenience sampling, online 
recruitment, and online surveying, limitations on the data dictate that results should be used 
for concept formation rather than for estimates of the population.

The traditional definition of a true panel is a group of respondents measured repeatedly over 
time with respect to the same variables. An omnibus panel is defined as a group of respondents 
who are measured repeatedly over time but on variables that change each time. True panels are 
not used very frequently in transit market research because of the high cost of developing and 
maintaining them. Most panels are omnibus panels, designed to speed up the market research 
process while reducing costs. Market research vendors have developed on-going online access 
panels that an agency can buy into for a specific project on an as-needed basis. Omnibus panels 
developed by an organization solely for its own use are called client or in-house panels. The 
most recent adaptation of market research panels is to create an online research community 
using a social media format (e.g., Facebook or LinkedIn), where panel members complete 
surveys, share ideas, and interact as they would on a public social media website but around 
topics provided by the transportation agency.

An industry survey of transit and transportation agencies was conducted into current market 
research practices and experiences with panel surveys. Although panel survey research is 
not used extensively in the transit industry, interest in the methodology is increasing. Of the  
31 agencies completing the survey, 10 had experience implementing a research panel and nine 
more were either considering or in the process of implementing a panel study. The 19 agencies 
that had either implemented or were considering a research panel provided perspective on:

•	 Panel survey topics—The most common topics were rider attitudes, customer satisfac-
tion, marketing and message development, awareness of transit issues, public input on 
planning projects, and evaluating the effects of agency actions.

•	 Benefits of panels—The primary benefits were the agency’s ability to conduct research 
at a moment’s notice and to target specific markets.

•	 Concerns with panels—The primary concern was that the panel may not be representa-
tive of the target population.

•	 Use of vendors—Responses ran the full range, from having conducted the panel research 
completely in-house to having contracted out all tasks to a vendor. Only one agency used 
an existing vendor’s online access panel; the other nine agencies developed an in-house 
panel recruited to meet specific agency goals.

The industry survey was used to identify four case example agencies: Regional Trans-
portation District (Denver); Minnesota Department of Transportation; Metropolitan Trans-
portation Authority, New York City; and Washington State Transportation Commission/
Washington State Ferries. An overview of the structure of each case example is provided, 
demonstrating the wide variety of ways in which panels have been implemented in the trans-
portation field.

•	 Regional Transportation District (Denver) recruits 16 volunteer panel members annu-
ally through the agency website. The panel meets four times over the course of the year 
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in focus-group style meetings, providing qualitative input on issues ranging from ticket 
vending machines to agency image and branding. The program is implemented com-
pletely in-house.

•	 Minnesota recruits 600 panel members online paralleling the demographics of state, 
300 from the Minneapolis–St. Paul urbanized area and 300 from the rest of the state. 
Panel members belong to a closed online research community, with a variety of online 
activities and weekly surveys. The community is run by an outside vendor in partner-
ship with Minnesota Department of Transportation staff.

•	 Metropolitan Transportation Authority’s panel was made up of 1,500 members 
recruited through random-digit-dial telephoning to represent the population based on 
demographics and location. Between 12 and 15 panel members were surveyed by 
telephone every day of the year, except on six major holidays, providing continuous 
feedback from the customer. The program was implemented using both in-house and 
consultant resources. The 15-year panel research program was recently ended for bud-
getary reasons.

•	 Washington State Ferries currently has approximately 6,500 online panel members 
recruited through on-board surveys and recruiting posters with a web address. Surveys 
are conducted online every one or two months. The panel is open to anyone who wishes 
to register on the website. The program is managed almost entirely by a consultant team.

The case examples and literature review provided insights into implementing successful 
panel research, from the perspective of an implementing agency and from a general market 
research perspective. Following are insights drawn from the perspective of agencies imple-
menting panel research.

•	 Flexibility—Panels can be used to collect information on any topic, using any type of 
research, including telephone surveys, on-line surveys, and discussion and focus groups.

•	 Speed—Panels provide a readily accessible sample of respondents, allowing for faster, 
cheaper implementation of research studies.

•	 Cost—Panels can reduce the cost of implementing individual studies, but building and 
maintaining an in-house panel can be expensive. Although one agency had no vendor 
costs and limited staff time investment, most programs reported initial start-up and annual 
costs of more than $100,000 annually, in addition to 0.25 to 0.5 full-time equivalent 
employees to administer the program.

•	 Non-random sampling—Panels that were recruited without adhering to principles 
of sampling theory are not to be used when an estimate of the population is expected 
or needed.

•	 Panel members with an agenda—Open membership panels are especially prone to 
attracting a high percentage of participants with a vested interest in the outcome of the 
research. Increasing the panel size dilutes the impact of these members, but at the cost 
of additional recruitment and retention.

•	 Communication reduces attrition—Researchers have an expectation that frequent 
communication will cause panel members to drop out of the program. Agencies discov-
ered that on-going engagement with panel members keeps them motivated and reduces 
attrition.

•	 Public relations value—Whether a panel has a specifically recruited closed member-
ship program or allows anyone to join, agencies cited a public relations benefit from the 
public’s knowing that the agency was actively seeking and listening to its customers. 
A second set of insights related to the state of the practice of market research.

•	 Paradigm shift—The electronic age has produced profound changes in how society 
communicates. Landlines have given way to smart phones, and the Internet is becoming 
the center of business and communication. Traditional survey sampling is becoming 
increasingly difficult and costly, especially in comparison to online survey techniques. 
Sampling theory has not yet been developed to address issues with online panel recruit-
ment and surveying. Until a theoretical basis is established so that online research 
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accurately represents the population, the market research industry advises using online 
panel research only when the results are for testing ideas and concepts, not for precise 
estimates of the population.

•	 Industry guidance—Developing and implementing a panel research program to provide 
appropriate and reliable results requires a current and in-depth understanding of market 
research principles. The market research industry has created resources and guidelines to 
assist researchers in purchasing and developing quality panel research programs.

Most of the advances in panel research have come from professional survey research orga-
nizations in the United States and Europe. That research need not be repeated by the transit 
industry; however, four gaps in information specific to the transit industry are identified here:

•	 Monitoring market research industry activities—The market research industry 
has established an extensive “research-on-research” program related to online panel 
survey techniques. Transit professionals would benefit from the development of a com-
munication tool for disseminating the results of advances in panel and online research 
techniques.

•	 Special populations—The transit industry has both a requirement and an obligation 
to hear from existing and potential riders. Research is needed on ways to include the 
elderly, persons with disabilities, minorities, low-income households, and persons with 
limited English proficiency or low reading and writing comprehension in agency panel 
and customer research.

•	 Multi-frame sampling—Survey researchers have been moving away from single source 
sampling (e.g., online surveys only) to dual-frame or multi-frame sampling (online sur-
veys supplemented with on-vehicle surveys). Additional research is needed to understand 
how transit agencies can use multi-frame sampling to improve customer surveying.

•	 Legal and ethical issues—Human subjects laws, privacy acts, and freedom of infor-
mation acts all have implications for market research in the public sector, especially 
online panel research. Transit agencies need guidance to ensure that all legal and ethical 
requirements are met when establishing market research panels.
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ments and cost of the research; hiring a consultant team, if 
any; and working with the consultant team to develop a final 
research plan.

Step 2—Designing the research. This step includes deter-
mining the data collection technique, developing the sampling 
plan, and designing the questionnaire. The data collection 
technique will be influenced by the goals of the research and 
resources available, as established in Step 1. Data collection 
techniques include qualitative techniques (e.g., focus groups) 
and quantitative techniques (e.g., surveys). The sampling plan 
outlines the population of who is to be surveyed (the respon-
dents), the sample design (for example, stratified random 
sample), the sample size (number of respondents required) 
and the procedure for contacting the individual respondents  
from the population. The questionnaire is developed and 
tested to ensure it is obtaining the desired results and that the 
cost of implementing the survey is in line with the estimates. 
An analysis plan is developed at this point of the process to 
ensure that the sampling and data collection meet the goals 
of the project.

Step 3—Conducting the research. This step includes train-
ing the field supervisors and interviewers, data collection, 
data coding, data entry, and quality checking of data.

Step 4—Analyzing data and reporting results. This step 
includes developing the analysis programs, establishing data 
weighting plans if needed, running the statistical analysis 
routines, analyzing the results, and writing the final reports 
and presentations.

There are two types of market research panels, as defined 
by the American Marketing Association (AMA):

•	 True panel: A sample of respondents who are measured 
repeatedly over time with respect to the same variables;

•	 Omnibus panel: A sample of respondents who are 
measured repeatedly over time but on variables that 
change from measurement to measurement [http://
www.marketingpower.com/_layouts/Dictionary.aspx? 
dLetter=P (accessed Mar. 11, 2012)].

The shared element is that a sample of respondents is sur-
veyed repeatedly over time, regardless of the content of the 
questionnaire. Thus, the key concepts for panels are in Step 2 
of the market research process, designing the research.

This synthesis defines the various types of market research 
panels, identifies critical issues that the researcher needs to 
be aware of when engaging in market research and panel sur-
veys, and provides examples of successful market research 
panel programs. Understanding common pitfalls and suc-
cessful techniques will allow transit market researchers to 
make the best use of funds without jeopardizing the quality 
of the data or the validity of the results.

MARKET RESEARCH PROCESS

Market research is the gathering and evaluation of data regard-
ing consumers’ preferences for products and services. It is 
as valuable for the provision of public services as it is in 
the development and sales of private sector products. In the 
transit industry, market research supports decision making 
for all aspects of planning and operations, including service 
routing and scheduling, fare policy and implementation, 
advertising and promotion of transit services, vehicle and 
customer amenities, customer information, and long-term 
financing and planning. The private sector has used market 
research extensively for more than 50 years and has devel-
oped a wide variety of tools to collect and analyze customer 
information. These tools have assisted transit agencies in 
understanding customer needs, resulting in improved transit 
services and effective use of public funds.

Information collected through market research is used to 
identify and define marketing opportunities and problems; 
generate, refine, and evaluate marketing actions; monitor per-
formance; and improve understanding of marketing as a pro-
cess. Marketing research specifies the information required to 
address these issues, designs the method for collecting infor-
mation, manages and implements the data collection process, 
analyzes the results, and communicates the findings and their 
implications.

Market research requires a four-step process: (1) planning; 
(2) designing the research; (3) conducting the research; and 
(4) analyzing data and reporting results (Elmore-Yalch 1998). 
Although there are variations in this process, it remains essen-
tially the same for all market research studies. The activities 
associated with each of these steps are summarized here:

Step 1—Planning. This step includes the preliminary tasks 
of defining the research problem; determining resource require-

chapter one
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Random Survey Sampling

A traditional random sample is designed to provide results that 
can be projected to a target population with a specified level of 
accuracy, whether the population is all transit riders, the gen-
eral population, or some other target population. Collecting 
data using a traditional random sample will often take longer, 
driving up implementation time and cost of the research.

A non-probabilistic sample is not designed to tap into a 
representative population, and therefore the results cannot 
be projected to a target population. This simplifies data col-
lection, leading to faster completion times. Online surveys 
(e.g., links from agency websites) and omnibus panels typi-
cally have a non-probabilistic sample that can provide fast, 
inexpensive survey results.

The Internet, smart phones, and social media have dra-
matically changed how society communicates. This has had 
a significant impact on sampling and the underlying assump-
tions of a random and representative sample. This synthesis 
will touch on the critical issues in sampling as they relate to 
panel surveys.

Limitations of the Research

Market research is a broad subject and while most issues 
related specifically to panel surveys will be covered, other 
topics will not be covered or may only be touched upon in 
the synthesis. It should be noted that:

This synthesis is not intended as a guidebook for creat-
ing a transit market research program. There are many refer-
ence books and resources available on market research and 
transportation-specific research which provide information 
beyond the scope of this synthesis.

There are many areas of study in market research that 
relate to all types of surveys, not specifically to panels; and 
therefore are only touched on in this synthesis. These topics 
include types of error in sampling and surveying, the use of 
interviewer versus self-administered surveys, and the emer-
gence of dual or multi-frame sampling.

Specifically excluded are non-research activities such as 
public outreach and public involvement, although they may 
use some of the same online and panel techniques.

Further reading is advisable for those wanting an in-depth 
understanding of market research methods and the full breadth 
of transportation research methods.

PROJECT PURPOSE

This synthesis provides a literature review of the science 
and standards of market research panels, results of a survey 
of transit and transportation agencies, and case examples 

of selected transportation agencies currently using market 
research panels. Areas explored include:

•	 Which transit agencies are currently using market 
research panels and how these are defined;

•	 When and why agencies choose to use this methodology;
•	 Qualitative and quantitative uses of panel research;
•	 Statistical and analytical techniques and tools utilized;
•	 Advantages and limitations of panel research compared 

with other market research methods;
•	 Range of costs associated with panel research compared 

with other market research methods;
•	 Demonstrated usefulness of data;
•	 Sampling, recruitment, maintenance, and incentives 

used to build and maintain the panels;
•	 Ethical and legal issues;
•	 Lessons learned; and
•	 Gaps in information.

The results of the survey and the case examples point out 
that larger agencies, which typically have more resources, 
are more likely to experiment with new research techniques. 
The experiences gained from the larger agencies provide 
valuable instruction for smaller agencies and those without 
the resources to risk experimenting with new techniques.

TECHNICAL APPROACH TO THE PROJECT

This synthesis includes a literature review, an industry sur-
vey of transit and transportation agencies, and case examples 
demonstrating the range of applications of market research 
panels.

The literature review includes documents on panel surveys 
within the broader context of market research techniques. 
Sources included market research reference books, TCRP 
and FHWA reports, and documents available through market 
research industry trade organizations, such as the AMA, Amer-
ican Association for Public Opinion Research (AAPOR) and 
the European Association for Opinion and Market Research 
(ESOMAR).

A web-based survey was developed to determine the extent 
that technology-based communication tools were used, cur-
rent market research activities by transportation agencies, and 
their use of and experience with panel research techniques. 
Agencies invited to participate in the survey were known to 
have conducted panel survey research, have an active market 
research program, or be a leader in the field in other areas. The 
survey provided an opportunity for respondents to suggest 
other agencies that may have conducted panel survey research. 
The sample was designed to provide insights into use of market 
research panels, and is not indicative of the transit industry as 
a whole. Respondents included 29 transit agencies, one metro
politan planning organization (MPO), and one state department 
of transportation. The response rate was 76%. Appendix A 
provides the industry survey questionnaire. Appendix B lists 
the agencies who responded to the industry survey.
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•	 Implementation, analysis, and reporting;
•	 Benefits, cost, and concerns;
•	 Legal, ethical, and privacy issues; and
•	 Lessons learned/elements for success.

Case example interviews were conducted by telephone, and 
case example write-ups were reviewed, edited, and approved 
by the individual case example respondents.

REPORT ORGANIZATION

The synthesis is organized into five chapters. This introduc-
tion is followed by the literature review in chapter two, survey 
results in chapter three, and case examples in chapter four. 
Chapter five provides conclusions and identifies potential 
further research topics.

Three agencies were singled out for a brief profile of their 
panel experience, which had specific elements of interest but 
did not warrant a full case example. They are provided along 
with the results of the industry survey. Based on the infor
mation provided on the surveys, the consultant’s knowledge 
of the industry, and input from this topic’s advisory panel, 
four agencies were identified for full case examples: Regional 
Transportation District (RTD), Denver, Colorado; Minneapolis 
DOT (MnDOT); Metropolitan Transportation Authority (MTA) 
(New York City); and Washington State Ferries (WSF). The 
agencies were selected to demonstrate the broad range of ways 
in which panel survey research is being implemented. The case 
examples highlight the following elements:

•	 Overview of the panel survey;
•	 Panel sampling, recruitment, and maintenance;

Use of Market Research Panels in Transit
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accommodate new technologies, such as telephone sampling 
and computerization. Since Frankel and Frankel wrote their 
article in 1987, the Internet has become another technologi-
cal advance, requiring innovations in sampling to accommo-
date the technology. The Brick article notes that 10 years ago, 
no generally accepted method of sampling from the Internet 
had been established, and that as of the writing of the article 
in 2011, it was still the case.

As developed by Neyman in 1934, probability survey sam-
pling became the basis for virtually all sampling theory, with 
a very specific framework for making inferences. The frame-
work assumes that all units in the population can be identified, 
that every unit has a probability of being selected, and that 
the probability can be computed for each unit. Once the 
population is selected, the framework assumes that all char-
acteristics can be accurately measured. Non-response fac-
tors and the inability to include portions of the population 
(coverage error) violate the pure assumptions of probability 
sampling. A variety of techniques has been developed to 
adjust for non-response and coverage error, such as model-
based and design-based sampling methods.

Technological advances that have changed sampling meth-
ods include: the introduction of telephone surveying, which 
eventually replaced face-to-face interviews as the primary 
mode of household surveying; the shift from landline tele-
phones to cell phones; and the advent of the Internet. Each of 
these not only affected methods of sampling, it is intertwined 
with the others, with changes in one leading to new develop-
ments in the others.

New Concerns with Traditional  
Quantitative Research

The science of traditional quantitative market research rests 
on two fundamental assumptions: (1) the people who are 
surveyed approximate a random probability sample; and  
(2) the people who are surveyed are able and willing to answer 
the questions they are asked (Poynter 2010). In addition to 
these concerns with the theoretical underpinnings of market 
research, operational concerns are also putting pressure on 
traditional methodologies.

Random Probability Sample

The random probability sample is an essential ingredient of 
traditional market research. Without it, quantitative market 

This literature review consists of four sections:

•	 The first section provides a brief history of survey sam-
pling and the theoretical basis for market research anal-
ysis, providing context for what became the standard 
procedures and expectations of market research. This is 
followed by an overview of some of the issues facing 
market research today, and how they are impacting the 
statistical underpinning of market analysis.

•	 The second section introduces traditional panel surveys 
and panel survey techniques. A summary of a typical tra-
ditional case example, the Puget Sound Transportation 
Panel Survey, is provided in Appendix A.

•	 The third section introduces relatively newer concepts of 
online panel research, with definitions particular to online 
panel surveys and techniques, issues with online panel 
research, and the special concerns of market research in 
the public sector.

•	 The fourth section circles back to the concerns raised 
in the first section, and looks at what lies ahead for the 
market research industry on these issues.

MARKET RESEARCH CONTEXT

A Brief History of Survey Sampling

In a 2011 special edition of the Public Opinion Quarterly, 
Brick provides an article on the future of survey sampling 
(Brick 2011). For the purposes of the article, survey sampling 
is defined as the methodology for identifying a set of obser-
vations from a population and making inferences about the 
population from those observations. Prior to 1934, full enu-
meration was considered necessary to understanding char-
acteristics of a population; everyone needed to be contacted. 
Neyman, in his 1934 article “On the Two Different Aspects 
of the Representative Method: The Method of Stratified 
Sample and the Method of Purposive Selection,” planted the 
seeds that resulted in the overthrow of full enumeration 
and established the paradigm of survey sampling. The move 
to telephone surveying in the mid-20th century was another 
significant change in survey sampling methods. The pressures 
for timely and cost-efficient estimates were stimulants for 
change then, and are even more relevant today.

The article by Brick draws from a 1987 article by Frankel 
and Frankel, “Fifty Years of Survey Sampling in the United 
States.” In the 1987 article, sampling is described as having 
two phases: (1) the establishment of the basic methods of prob-
ability sampling; and (2) innovations in the basic methods to 

chapter two
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research studies and analysis cannot be conducted. It is this 
underpinning of sampling theory that allows the calculation 
of sampling and expressing confidence in the results, such as 
results being ±3% with a confidence interval of 95%. As tele-
phones became standard in every household, random-digit-
dial techniques for landline telephones became the foundation 
of probabilistic sampling, with a solid theoretical basis.

Results for a survey conducted between January and June 
2011 by the National Center for Health Statistics found that 
31.6% of American homes had only cell phones, and that an 
additional 16.4% of homes received all or almost all calls on 
wireless telephones despite also having a landline telephone 
(Blumbery 2011). Expert disagree, but it has been suggested 
that if more than 30% of the population has a 0% chance of 
being selected, then a random probabilistic sample cannot be 
selected (Brick 2011).

The implication is profound—that with the incidence of 
landline phones declining, random-digit-dial telephone survey-
ing, the mainstay of traditional quantitative market research, 
no longer provides a probabilistic sample. Cell phones are 
considered unsuitable for random-digit-dialing, for a variety 
of reasons, including the possibility of respondents having 
more than one cell phone resulting in duplication within the 
sample; respondent resistance; and legislation that prohibits 
the practice. Online recruitment is fast and economical, but 
does not provide a probabilistic sample, as is discussed later 
in this chapter.

Willingness and Ability to Answer  
Research Questions

Market researchers started out assuming that people could 
answer direct questions about their attitudes and behavior. 
Early on, it became clear that these questions were difficult 
to answer, so psychometrics and marketing science method-
ologies were developed to facilitate responses and analysis of 
results. More recently even these techniques have been chal-
lenged, as the industry realizes that respondents are unreliable 
witnesses about themselves.

Operational Issues

Other problems with the traditional market research process 
are operational. It is perceived as slow and costly, and increas-
ingly, organizations are relying on techniques that may be 
providing quick results at the expense of quality. The cost of 
traditional survey research often is driven up by the decline in 
use of landline telephones, making it more difficult to obtain 
a traditional random probabilistic sample. In addition, more 
people have answering machines to screen calls or otherwise 
refuse to participate, again making it difficult to achieve a suf-
ficient sample without additional time and expense.

If cost is arguably the single most important factor in the 
search for new survey techniques, the Internet offers a potential 
solution, even though it doesn’t provide a probabilistic sample. 

This shift from probability sampling to non-probability sam-
pling is a paradigm change of the magnitude of the shift from 
enumeration to probability sampling theory in 1934—which, 
Brick notes in his article, was spurred by the cost of enumera-
tion. Today researchers find themselves in a similar situation, 
driven by rising costs away from probabilistic sampling toward 
non-probabilistic sampling.

The issues raised here may fundamentally change the way all 
market research is conducted. How the market research indus-
try is responding and what may lie ahead is discussed in the 
last section of this chapter, “The Future of Market Research.”

TRADITIONAL MARKET RESEARCH PANELS

Panel surveys have been conducted for many years, and have 
been used in the transportation industry for topics such as 
travel behavior changes and tracking customer satisfaction. 
The concepts discussed in this section are applicable to both 
traditional and online panel research.

Definition of a Traditional Panel

The meaning of a market research panel depends on the con-
text, industry, and time period in which the term is being used. 
The AMA acknowledges this with the following distinctions:

•	 True panel: A sample of respondents who are measured 
repeatedly over time with respect to the same variables.

•	 Omnibus panel: A sample of respondents who are 
measured repeatedly over time but on variables that 
change from measurement to measurement [http://
www.marketingpower.com/_layouts/Dictionary.
aspx?dLetter=P (accessed Mar. 11, 2012)].

Traditional Panel Survey Techniques

Traditional panel members were recruited through probabilis-
tic sampling techniques so that survey results could be extrap
olated to the general population. Developing and maintaining 
a panel was an expensive proposition, made more difficult 
by the challenge of keeping track of people and households 
as they moved and changed phone numbers. Panel survey 
research was typically used to determine individual travel 
behavior changes over time, such as to understand the relation-
ship between changes in household characteristics and choice 
of travel mode. Another use was for “before and after” studies 
to measure impacts of a change in policy or service; for exam-
ple, adding a new light rail line or carpool lanes. These studies 
were often conducted by a MPO for the purpose of developing 
regional travel demand and forecasting models. Panels were 
rarely set up and maintained for the purpose of ad hoc, on-call 
market research (omnibus panels).

Panel data collection is described as “a survey of a group 
of preselected respondents who agree to be panel members 
on a continuous basis for a given period of time and provide 
demographic data, allowing selection of special groups and 
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cally, each wave consists of the same core questions along 
with some new questions. In a travel behavior survey, the 
panel provides information on how the travel behavior of 
each participant evolves in response to changes in the travel 
environment, household background, or other factors.

Rotating or revolving panel surveys are a combination of 
repeated and cross-sectional designs, in that they collect panel 
data on the same sample for a specified number of waves, after 
which portions of the panel are dropped and replaced with 
comparable members. The strength of this design is its abil-
ity to allow for both short-term panel member analysis and 
long-term analysis of population and subgroup change. Like 
repeated cross-sectional designs, rotating panels periodically 
draw new members from the current population, obtaining 
similar measurements on them.

Benefits of Panel Designs

The most important benefit of a panel survey is that it directly 
measures changes at the individual level and can provide 
repeated measurements over time. This rich source of infor-
mation on personal and household behavior is essential for 
determining causal relationships between travel behavior 
and the factors that influence personal travel decisions and 
developing predictive models for personal travel behavior. 
This same benefit applies to the ability to measure and under-
stand trends in population behavior.

Panel studies can be especially useful for before-and-after 
surveys that measure the impacts of transportation policy and 
service changes on travel behavior, rider attitudes, and safety. 
For example, a before-and-after study of the implementation of 
a new rail line (replacing existing bus service) shows that a 
shift in mode split occurred after the implementation of the 
new line. Results using a cross-sectional survey showed a 
shift from auto to train after opening of the rail line suggesting 
overall growth in transit use shifting car drivers to rail riders. A 
panel study measuring individual specific changes captured a 
shift from bus to car in addition to the shift from car to rail. This 
finding fundamentally changed the implications of the cross-
sectional study: the new service attracted former car drivers, 
but also shifted former bus riders into cars.

Additional benefits of the panel approach include statisti-
cal efficiency (it requires a smaller sample size); lower cost 
(it requires fewer surveys); and speed (easy access to the 
panel allows faster survey implementation than when a fresh 
sample must be obtained).

Limitations with Panel Designs

Three primary limitations of panel surveys are identified: 
panel attrition, time-in-sample effects, and seam effects.

1.	 Panel attrition refers to panel member non-response in 
later waves of data collection. The Puget Sound Trans-
portation Panel conducted its first wave of surveys in 

permitting the use of surveys to monitor responses over time” 
(Elmore-Yalch 1998). This maximizes the use of a sample in 
that the sampling need be done only once, after which the 
panel is accessible for future research efforts. Panel member 
attrition and replacement is an element of maintaining the 
panel, and is discussed elsewhere in this chapter.

The remainder of this section is a summary of An Introduc-
tion to Panel Surveys in Transportation Studies (Tourangeau 
et al. 1997), which provides a solid overview of the basics of 
traditional panel survey research, especially as applied to travel 
behavior studies.

The report has a four-fold purpose for the development and 
implementation of travel behavior studies: (1) to highlight the 
differences between cross-sectional and panel surveys; (2) to 
discuss the limitations of both cross-sectional and panel sur-
veys; (3) to identify situations where panel surveys are the 
preferred method; and (4) to provide guidelines for design-
ing a panel survey and maintaining the panel. A panel survey 
approach is recommended when the purpose of the survey is 
to develop travel demand models and forecast future demand; 
to measure and understand trends in behavior; to assess the 
impact of a change in transportation policies or services; or to 
collect timely information on emerging travel issues.

Definition of Cross-Sectional and Panel Designs

There are two broad types of surveys, cross-sectional and 
panel surveys. A cross-sectional survey uses a fresh sample 
each time, whereas a panel survey samples the same persons 
(or households) over time. In addition, the questions may be 
the same or change with each survey. This creates four basic 
approaches to travel behavior surveys.

One-time cross-sectional surveys provide a “snapshot” of 
travel behavior at a particular point in time, and show how 
behavior differs among members of the population, but pro-
vide no direct information on how it changes over time. This 
type of survey makes no attempt to replicate conditions or 
questions from previous studies, and as a result is not well 
suited for assessing trends in population behavior.

Repeated cross-sectional surveys measure travel behav-
ior by repeating the same survey on two or more occasions. In 
addition to repeating the questions, the sampling is conducted 
in a similar manner to allow comparisons between or among 
separate survey efforts. Repeated cross-sectional surveys 
are sometimes referred to as a “longitudinal survey design” 
because they measure variations in the population over time. 
A more restrictive definition of a longitudinal survey design 
is where survey questions are repeated with the same sample 
over time.

Longitudinal panel designs collect information on the 
same set of variables from the same sample members at two 
or more points in time. Each time the panel is surveyed, it 
provides what is called a “wave” of data collection. Typi-

Use of Market Research Panels in Transit

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22563


� 11

1989. The fourth round of surveying in 1993 had a par-
ticipation rate from the original panel member of about 
55%, meaning 45% of the panel had left and needed to 
be replaced.

2.	 The time-in-sample effect refers to reporting errors or 
bias as a result of participants remaining in the panel 
over time. This is also called condition, rotation bias, 
or panel fatigue; and generally refers to respondents 
reporting fewer trips or fewer purchases in later rounds 
of a panel survey than in earlier ones.

3.	 Seam effects are another type of reporting error and 
refer to reporting changes at the beginning or ending 
of the interval between rounds rather than in other 
times covered by the interview.

Design Issues in Conducting a Panel Survey

There are four design issues that need to be considered in 
conducting a panel survey: definition of the sample unit; the 
number and spacing of rounds; method of data collection; and 
sample size.

1.	 Most traditional travel surveys conducted by MPOs use 
households as the sampling unit; however, sampling 
individuals is another option. When a household is the 
sampling unit, the panel survey sample can become com-
plicated as household members are born, die, divorce, or 
mature and move out. For travel surveys, the report sug-
gests using the household as the sampling unit, follow-
ing initial respondents to new households, and adding 
any additional household members to the panel.

2.	 The number and spacing of survey rounds depends on 
factors such as the rate of changes in travel behavior and 
the need for up-to-date information. If changes in travel 
behavior are the result of external factors, such as rap-
idly increasing gas prices, or if administrative reporting 
requires monthly or quarterly updates, this may shorten 
the intervals between survey waves. Panel travel surveys 
are collected at six-month or annual intervals, balancing 
the potential for respondent burden with the desire for 
regular data collection. The report recommends annual 
data collection for travel behavior studies.

3.	 Data collection methods differ in terms of cost, cover-
age of the population, response rates, and data quality 
(inconsistent or missing data). In-person data collec-
tion is typically the most expensive, but produces the 
highest percentage of coverage, highest response rates, 
and potentially most accurate data, as the interviewer 
can assist the respondent. Telephone data collection 
tends to be the next most expensive methodology, and 
eliminates the population without a telephone. This 
used to be limited since almost all households had a 
landline phone, but since the report was written the per-
centage of mobile phone-only households has grown 
significantly. Data collection by mail is the cheapest of 
the three traditional modes, but has the lowest response 
rates and poorest data quality. [Since the report was 

written, Internet surveying has become another inex-
pensive alternative method of data collection. Online 
surveying is covered in other portions of the literature 
review.] The report recommends using the telephone 
for data collection in the first wave of a travel behavior 
panel study and considering less expensive methods for 
successive waves, if necessary.

4.	 Selecting the sample size requires specifying the desired 
level of precision for the survey estimates. The preci-
sion level is determined by the requirements for ana-
lyzing the goals and objectives of the survey, typically 
rates of change in travel behavior at the household or 
sub-regional level. After the level of precision is deter-
mined, traditional statistical formulas can be applied to 
determine the sample size, which is then adjusted for 
anticipated non-response, attrition, and eligibility rates.

Issues with Maintaining the Panel

The report points up three issues that need to be considered 
in terms of maintaining a panel: freshening the sample, main-
taining high response rates across waves, and modifying the 
questionnaires across rounds.

1.	 “Freshening the sample” is the process of adding new 
panel members over time to ensure that the sample 
accurately reflects changes in the population from 
newly formed households or those who have recently 
moved to the study area. The longer the panel is con-
tinued, the less likely it is to represent the study area. 
The report suggests that, if a panel continues for more 
than five years or there is significant in-migration to the 
study area, a supplemental sample be implemented.

Another reason for freshening the sample is to off-
set attrition, recruiting new panel members compa-
rable to those who drop out and thereby maintaining 
the panel make-up and sample size for the duration 
of the panel effort. The report suggests that the initial 
sample size be large enough to accommodate antici-
pated attrition in later waves, and that steps are taken 
to minimize attrition. Replacement of panel members 
should only be done as a last resort.

2.	 There are three techniques for maintaining high response 
rates: tracing people or households who move; main-
taining contact with panel members between rounds; 
and providing incentives for participation. Methods of 
tracing panel members who move include mailing a let-
ter several months in advance of the next wave request-
ing updated contact information; and asking the post 
office to provide new addresses rather than forwarding 
the mail, to ensure that the contact files get updated. If 
new contact information is not provided, researchers 
may attempt a manual search through existing databases. 
The report suggests that a protocol be developed at the 
outset of the survey effort to track respondents between 
waves and reduce attrition.

Another way of reducing attrition is to maintain 
respondent interest and contact information between 
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waves by sending postcards, holiday greetings, and sur-
vey results. Incentives such as small amounts of cash 
can also be helpful. Cross-sectional surveys have shown 
that a small prepaid incentive (for example, a $2 bill) is 
effective in increasing participation rates and reducing 
attrition. Unfortunately, there was limited research at 
the time as to the effect of incentives on panel surveys 
over time. It is noted that non-respondents in one wave 
may still participate in the next, so that only those who 
refuse to respond to more than one round of the study 
would be dropped from the panel.

3.	 A defining element of a traditional panel survey is the 
ability to administer the same questions to panel mem-
bers over time, which is what provides the direct mea-
surement of change that is so valuable to travel behavior 
studies. Two situations arise that may make it neces-
sary to modify the questionnaire across waves. First, 
a new issue may arise that can be advantageously posed 
to the panel. This then becomes a cross-sectional sur-
vey, where the data are collected once. If the question 
is repeated in later waves, it becomes part of the panel 
effort. Although this is easy, fast, and less expensive 
than conducting a separate study, it can add to respon-
dent fatigue by making the questionnaire longer. For 
this reason, it is suggested that new questions be kept to 
a minimum. The second reason for changing a question 
that there is a problem with the question itself (e.g., it 
is poorly worded, yields unreliable results, or becomes 
irrelevant). In this instance, it is important to revise the 
question as soon as possible. The report recommends 
that a calibration study be done to determine the effect 
of any core changes.

Weighting the Panel Data

The final section of the report deals with how to weight panel 
survey data. Weighting is done to account for differences in the 
probability of being selected, to compensate for differences 
in response rates across subgroups, and to adjust for random 
or systematic departures from the composition of the popula-
tion. Weighting is done at two points: after the initial wave, 
following the procedures for standard cross-sectional surveys; 
and then after each wave to account for changes in the panel 
membership. Although weighting is fairly straightforward for 
the first wave, subsequent waves can be complicated if the 
sampling unit is a household, as is typical of travel behav-
ior panel studies. Elements that must be taken into account 
are how to treat households who add or lose members over 
the course of the panel; and how to define a “responding” or 
“non-responding” household, for example, whether all survey 
waves are completed by all household members or only cer-
tain household members. It is sometimes necessary to gener-
ate different weights for different survey analyses. Detailed 
guidelines for developing panel survey weights are provided 
in the report appendices.

ONLINE MARKET RESEARCH PANELS

This section will discuss the types of online panels, sampling 
strategies, and issues and concerns with using the Internet for 
market research purposes. The current literature reviewed in 
this synthesis discusses sampling and recruitment for online 
panels using the Internet, e-mail, or other new technologies, 
such as quick response (QR) codes scanned by a smart phone. 
Multi-frame sampling, where a mix of sampling techniques 
is used for developing the panel, poses additional issues which 
are only now being explored and disseminated within the 
market research industry. Because this is an emerging area of 
research, this literature review does not include multi-frame 
sampling.

Types of Online Panels

Three types of panels are discussed by Poynter in his 2010 
book, The Handbook of Online and Social Media Research: 
Tools and Techniques for Market Researchers. The first is a 
traditional panel, typically called a client panel or in-house 
panel, developed to meet specific criteria and recruited either 
in-house by the agency or through the assistance of a vendor. 
The panel can be recruited through a variety of techniques, 
including telephone; in-person intercepts (on a vehicle, or on 
the street); through existing agency customer databases; or 
online, through the agency website or pop-up invitations to 
join the panel. The critical elements of this type of panel are 
the definition and control that is exercised by the agency, and 
the intention for the agency to maintain the panel over time.

An online access panel, also referred to as an access panel 
or online panel, is developed by independent market research 
firms and can provide samples for most markets that have 
a significant volume of research activity. The researcher 
provides the panel company with the desired sample speci-
fication, and then either the researcher provides a link to the 
online survey, or the panel company scripts and hosts the 
online survey.

The third type of panel survey is an online research com-
munity, also known as a market research online community 
or MROC, which combines attributes of panel research 
with elements of a social media community. Although it is 
sometimes grouped with social media techniques, the online 
research community has been included here because it meets 
the definition of “a group of persons selected for the purpose 
of collecting data for the analysis of some aspect of the group 
or area.”

In-House Panels

As the name implies, in-house panels are owned by the 
research department of the agency, and are not purchased 
from a vendor’s existing panel. The in-house panel is used 
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for market research, not public relations, marketing or sales; 
and panel members are aware that they will be contacted for 
research, insight, and advice.

The primary advantages of in-house panels are cost savings, 
speed of feedback, and control over the panel. Disadvantages 
include the workload required to manage a panel and that the 
possibility that panel members may become sensitized to the 
research approaches.

In-house panels can be conducted simply from a list of 
people and an off-the-shelf survey program using e-mail and a 
way to unsubscribe from the panel. For small-budget projects 
or a low-key exploratory concept, a simple approach may be 
the most appropriate. More sophisticated panel management 
may require methods to prevent people from signing up mul-
tiple times, the ability to draw sub-samples, protocols for han-
dling and managing incentives, panel member replacement 
strategies, quotas on survey responses, online focus groups or 
bulletin board groups, and rules for creating an online panel 
community.

The more sophisticated the approach, the more advanta-
geous it is to contract with a vendor to run the panel. Using 
internal staff may make the research more responsive to man-
agement needs while saving in consultant fees. A vendor, how-
ever, can handle more work without overburdening agency 
staff, using employees familiar with the latest thinking and 
best practices. These different strengths often lead to a strong 
partnership between the vendor and staff.

Traditionally, panel research was done with standard ques-
tionnaires, implemented by means of mail or telephone. New 
developments in technology and the Internet have made it 
easy to expand the activities of a panel even further, creating 
online focus groups, photo projects where panel members take 
pictures with their cell phones and upload them to an agency 
website, brainstorming through collaborative systems such as 
“wiki” sites, and quick “fun polls” that encourage participa-
tion, generate panel engagement, and provide almost instant 
answers to questions of the moment.

Tips for using an in-house panel include:

1.	 Manage the expectations of panel members by letting 
them know at the outset how many surveys/activities 
they should expect.

2.	 Let panel members know you value their participation 
and that they are making a difference.

3.	 Recognize that panels will usually be skewed toward 
members who are knowledgeable about the product or 
service, and that they may not represent the opinion of 
the general public.

4.	 Complement conventional incentives (such as cash) with 
intrinsic rewards, such as information about upcoming 
events or new products before it hits the general market.

Online Access Panels

Online access panels have fundamentally changed how mar-
ket research is conducted. An online access panel “is a col-
lection of potential respondents who have signed up with a 
vendor which provides people for market research surveys.” 
These respondents are aware that they are joining a market 
research panel, and that they will be receiving invitations to 
online surveys. The vendor keeps some information on the 
panel members so that it can draw samples, if requested, but 
does not share this information with the client. Panel mainte-
nance, including the provision of incentives, is the vendor’s 
responsibility.

In selecting a panel vendor, six factors need to be considered:

1.	 Does the vendor provide only the sample, or will it also 
host surveys? If so, can the brand image on the survey 
maintain the agency’s brand, or does it become folded 
into the vendor’s survey branding?

2.	 What is the quality of the panel? Not all panels are 
created equal, and the results can vary based on the 
panel used. ESOMAR formulated “26 Questions” 
(later, “28 Questions”) for agencies to ask vendors 
in order to understand their procedures and the 
potential quality of the survey results. The questions  
can be found at: http://www.esomar.org/index.php/ 
26-questions.html.

3.	 In looking at vendor costs, caution must be exercised to 
ensure that price quotes are on similar services so they 
can be correctly compared.

4.	 Make sure that the vendor has the capacity to complete 
the study, including any potential future waves of the 
study. It is common practice for panel survey vendors 
to outsource a portion of or even the entire project to 
another firm if they do not have the resources to com-
plete it as scheduled. Outsourcing to another panel sur-
vey firm can result in double-sampling people who are 
members of both panels. More importantly, because dif-
ferent panels often have varying results, this can lead to 
confusion as to whether an apparent change is real or a 
reflection of the panel used.

5.	 The more data a vendor has on its panel members, the 
more closely a survey can be targeted to the appropriate 
respondents. This results in fewer respondents being 
screened out and a shorter survey with fewer necessary 
questions.

6.	 As with any service, it is helpful to have a supportive 
vendor who is willing to stay late if needed, help clean 
up errors, and respond quickly to issues and concerns.

After selecting a vendor, it is essential to ensure a good 
working relationship. This can be facilitated by:

•	 Clarifying the quote for the project to make sure it 
includes all work needed;
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•	 Booking the fielding time for the job as soon as the ven-
dor is selected so there is flexibility if dates need to be 
changed for holidays, computer maintenance, etc.; and

•	 Developing and agreeing on the timeline, including final-
izing the sample specification, scripting the survey or 
sending the link to the survey, having a soft launch to 
test the survey, agreeing on the full implementation and 
end date, and specifying the frequency of communica-
tion with the panel company, especially regarding prob-
lems that may occur.

Once the survey is in the field, it is important to monitor 
progress and report any issues immediately to the panel ven-
dor, including problems reaching the target quotas for com-
pleted surveys. The sooner action is taken, the easier it will 
be to rectify the issue. It is advisable to work closely with the 
vendor supplying the panel to take advantage of its experi-
ence with data issues with long surveys and improving the 
survey experience.

Online Research Communities

Using social media to create online research communities 
or MROCs for research purposes is a relatively new field. 
Research communities have been offered by third-party ven-
dors since about 2000, but did not become widely used until 
about 2006. Online research communities typically have a few 
hundred members, and straddle the divide between quantita-
tive and qualitative research. The communities can be short-
term, developed for one research question and then dissolved; 
or can be a long-term resource, allowing research on a wide 
variety of topics over a period of six months or more.

The benefits of online research communities are that they 
provide access to the authentic voice of the customer; go 
beyond the numbers to provide qualitative discussion; provide 
quick turnaround at a low marginal cost because the sampling 
and recruitment is complete; and create an active dialogue 
with the customers, letting them feel they “make a difference.” 
These communities can either be open to anyone who wishes 
to join (within the requirements of screening criteria, such as 
age or geographic location), or closed, in which case panel 
members are invited to participate. It is important to note that 
open communities tend to be more about involvement, advo-
cacy, and transparency rather than insight and research.

Incentives are important to maintaining a high level of par-
ticipation for all types of research panels; however, several 
issues are to be considered when structuring an incentive pro-
gram. (It should be noted that it is illegal for some public agen-
cies to use incentives.)

The argument for using incentives is that they represent 
a small payment for the time and contributions of the panel 
members, and may be necessary to obtain the level of engage-
ment needed to make the community succeed. The type of 

incentive (cash versus intrinsic rewards) must also be con-
sidered. A chance to win a transit pass or seeing the results 
immediately upon completing an instant poll are examples of 
incentives. Finally, the agency must decide how to allocate 
the incentives. Options include giving all members an incen-
tive regardless of participation levels; giving members who 
participate in a specified time frame the incentive; offering 
a chance to win a prize; and awarding a prize to the “best” 
contribution in a specified time frame. Agencies should avoid 
starting with a high-value incentive, because lowering the 
incentive later will seem to panel members that the agency 
is taking away a benefit, resulting in a loss of participation.

As with all research techniques, the online community can 
be developed and maintained either in-house or through a 
vendor. Online research communities require significant and 
continuous management. Even if the community is maintained 
by a vendor, significant input by staff is needed to ensure that 
the community is addressing issues of concern to the agency. 
The advantages of a having a research-only community are 
that it can be much smaller than broader-topic communities, 
and members may be more open if they know they will not 
be “sold to” another interest. Opening the community up to 
other department managers may result in too many surveys 
and e-mails being sent to members, with research being 
pushed aside in favor of other topics. Likewise, it is important 
not to allow community members to usurp the purpose of the 
research community for their own agendas. Part of managing 
the community is monitoring and ending any member activ-
ity that begins to create an agenda separate from that of the 
agency, even removing a panel member if necessary.

The steps to and guidelines for setting up an online com-
munity include determining:

•	 What type of community is best (short versus long 
term, open versus closed, and the number of members);

•	 The “look and feel” (i.e., makeup) of the community;
•	 Community tools;
•	 Methods of recruiting members;
•	 Terms and conditions (including intellectual prop-

erty, member expectations, restricted activities, anti- 
community behavior, privacy and safety, incentive rules, 
eligibility, data protection and privacy), and the ability 
to change terms and conditions;

•	 Methods of moderating and managing communities 
(moderator function, community plan, dealing with neg-
ativity, creating member engagement); and

•	 Requirements for finding and delivering insights.

The rapid pace of change among social media makes it 
difficult to project how this type of research activity will be 
conducted in the future. Four considerations are identified in 
Poynton’s book:

1.	 Market research organizations typically do not allow 
activities that would influence the outcome of the 
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research. Because interaction and relationships built 
between community members and the sponsoring com-
munity agency may sensitize panel members to organi-
zational issues, MROCs may be declared “not research.”

2.	 Currently, online research communities are used for 
more qualitative work rather than large-scale quantita-
tive work. The ability to expand online research to larger 
projects (e.g., international research) will increase this 
as a mainstream research tool.

3.	 Respondent fatigue may set in, resulting in a less engaged 
community. This may be especially true if panel mem-
bers belong to more than one community.

4.	 Alternative (not research-based) methods may be more 
successful, such as having a very large community that 
can serve both marketing and research functions, or tap-
ping into other existing communities to conduct research 
rather than establishing one specific to the organization.

One of the primary concerns with online research commu-
nities has been that the relationship with the organization may 
cause heightened brand awareness and affinity, and that this 
will lead to a positive bias in research results. However, Aus-
tin notes in an article in Quirk’s Marketing Research Media 
(Austin 2012) that while engagement builds a relationship 
with the company, community members remain candid and 
critical despite their relationship with the brand. If anything, 
members became slightly more critical as their tenure length-
ened, not less. The article recommends that in moving to a new 
research paradigm, organizations make two changes from the 
traditional research approach to take advantage of this finding: 
trade anonymity for transparency because transparency builds 
engagement; and trade distance for relationship because rela-
tionship creates candor. Together, the community members 
“work harder, they share more and they stay engaged in the 
research longer.”

Online Panel Sampling Techniques

A few online panels employ traditional random sampling tech-
niques, such as random-digit-dialing, and then conduct the 
research online; but the majority of panels are recruited using 
a non-probability approach online, such as pop-up or web ban-
ner ads. The AAPOR Report on Online Panels (Baker 2010) 
covers both types of panels. This review will cover probability  
and non-probability sampling techniques as they relate to 
panels; it also discusses “river sampling,” although it is not a 
panel sampling technique, per se. Lastly, it provides an over-
view of strategies for adjusting non-probability samples to 
represent a population.

Probability sampling techniques for online survey research 
have been slow to be adopted, despite being around for more 
than 20 years. The recruitment is similar to voluntary, non-
probabilistic samples, except that the initial contact is based 
on probabilistic sampling techniques such as random-digit-
dialing, or other techniques for which the population is known. 

Computers may sometimes be provided to persons with no 
online access to remove bias that might exist from only includ-
ing persons or households with Internet access. Once the 
sample is determined, panels are built and maintained in the 
same way, regardless of whether they are probability- or non-
probability-based. A probability-based sample is more expen-
sive to develop than a non-probabilistic sample. Consequently, 
systematic replacement or the replacement of panel members 
lost through attrition is also more costly. The benefit is that a 
panel can be built that represents the general population and 
allows analysis of results based on probability theory.

Non-probability and volunteer online panel members are 
recruited through a variety of techniques, all of which involve 
self-selection. The invitations to join a panel can be delivered 
online (through pop-up or banner advertisements), in maga-
zines, on television, or through any other medium where the 
target population is likely to see the advertisement. The recruit-
ment entices respondents by offering an incentive, talking 
about the fun of taking surveys, or other proven techniques.

A common practice in the industry for developing online 
panels is through co-registration agreements. An organization 
will compile e-mail lists of its website visitors and ask if they 
would like to receive offers from partner agencies. The e-mail 
list is then sold to a research panel company. Off-line recruit-
ment strategies include purchasing an organization’s cus-
tomer contact database and asking participants in a telephone 
survey if they would like to become part of an online panel for 
future surveys. A technique used for both online and off-line 
recruitment is to ask existing panel members to refer their 
friends and relatives, sometimes offering a reward for each 
new panel member recruited. No two panels are recruited the 
same way, and the panel research companies carefully guard 
their methodologies for recruiting panel members.

River sampling is an online technique that uses pop-up sur-
veys, banner ads, or other methods to attract survey respon-
dents when they are needed. In river sampling, the ad presents 
a survey invitation to site visitors and then directs or “down-
streams” them to another, unrelated website to complete the 
survey. (Using this analogy, a panel would be a pond or reser-
voir sample.) Knowing on which websites to place the ads is 
critical to the success of river sampling. This technique is not 
related to developing a panel, although sometimes the respon-
dent is invited to join a panel at the completion of the sur-
vey. There is generally a reward of some kind for completing 
the survey, such as cash, online merchant gift cards, frequent 
flyer miles, etc. This type of sampling may be on the rise as 
researchers seek larger and more diverse sample pools, and to 
get respondents who are less frequently surveyed than those 
provided through online access panels.

The AAPOR report provides an overview of strategies for 
adjusting self-selected (non-probability-based) online panels, 
and reviews complex weighting, quotas, benchmarking, and 
modeling methodologies for creating a more representative 
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sample. Complex weighting uses detailed information about 
the population to balance respondents so that they mirror the 
population. Quotas, which match key demographics of the 
respondents with the demographics of the target population, 
are the most common technique. Benchmarking keeps the 
sample specifications the same over multiple waves, under 
the assumption that any changes are the result of changes in 
the element being measured, regardless of whether the sample 
is representative of the population. Modeling refers to linking 
the benchmark results to the real world to model what a sur-
vey score of X means in terms of actual outcomes.

When applying statistical significance testing to the panel 
sample, it is important to recognize that the significance is not 
how representative it is of the population, but of the panel. “The 
error statistics indicate how likely it is that another sample 
from the same panel will be different, which is a valid and rele-
vant measure of reliability” (Poynter, p. 74). It is not, however, 
an estimate of the population sampling error, as is commonly 
understood with traditional random (probabilistic) sampling. 
Response rates for online access panels have little impact on 
how representative the research is, but do provide a measure 
of the quality of the panel.

Issues and Concerns with Online Panel Surveys: 
AAPOR Report on Online Panels

Online surveys have grown rapidly because of the lower cost, 
faster turnaround time, and greater reliability in building tar-
geted samples, at the same time that traditional survey research 
methods are plagued by increasing costs, higher non-response 
rates, and coverage concerns. The quality of online access 
panel survey data came into focus in 2006 when the VP of 
Proctor and Gamble’s Global Consumer Market Knowledge 
gave a presentation on the range of problems P&G had faced 
with online access panel reliability. It fielded a survey twice 
with the same panel, two weeks apart, with results that pointed 
to two different business conclusions. This focused the market 
research industry’s attention on the need to provide understand-
ing, guidance, and research on the topic of online research.

The traditional probabilistic sample, such as random-digit-
dialing, is the underpinning of market research. Probabilistic 
samples are based on the probability of being selected out of a 
specified population (such as households within the city lim-
its). Based on probability theory, the results can be projected 
to the population with a statistical level of certainty. Online 
panel surveys typically use non-probability samples, which 
are a significant departure from traditional methods.

The AAPOR Report on Online Panels, produced by the 
AAPOR task force on opt-in online panels, is a seminal work 
on concerns and issues with online panel (i.e., non-probability 
sample) survey research. The scope was to “provide key infor-
mation and recommendations about whether and when opt-in 
panels might be best utilized and how best to judge their 
quality” (Baker 2010).

Sampling Error, Coverage Error,  
and Non-Response Bias

A sample is, by definition, a subset of a population. All sur-
veys, regardless of sampling method, have some level of 
imprecision owing to variation in the sample. This is known 
as sampling error. A probabilistic sample is one where sam-
pling theory provides the probability by which the member of 
the sample is selected from the total population. In traditional 
sampling methods, such as random-digit-dialing of house-
holds within a geographic area, the total population of home 
telephone numbers is known. With address-based sampling, 
the total number of addresses in a specific area is known. Thus 
the total population is known and the probability of selecting 
any one phone number (or address) is known. This allows the 
data to be projected to the population as a whole.

The difficulty with online sampling is that the population is 
unknown. Typically an e-mail address is used as the sampling 
unit (rather than a home telephone, as in the earlier example). 
The issues with e-mail addresses include duplication problems, 
in that one person may have more than one e-mail address; and 
clustering problems, where an e-mail address represents more 
than one person. As a result, online sampling differs from tra-
ditional sampling in three significant ways: (1) the concept of a 
sampling frame is discarded and the focus is shifted to recruit-
ing as large and diverse a group as possible; (2) instead of a 
representative sample of all households, a diverse group of 
persons with the attributes of interest for the panel is recruited; 
(3) the panel membership is rarely rotated, with panel mem-
bers being retained as long as they keep completing surveys. 
Over time, this can lead to a very different panel membership 
than the initial profile of the panel.

Coverage error occurs when persons, or groups of persons, 
have zero chance of being selected to participate in the sur-
vey. Lack of access to the Internet creates significant cover-
age bias. The AAPOR report includes data from 2008 stating 
that although 85% of the households in the continental United 
States have some level of Internet service, those without Inter-
net access differ significantly from those who do. Those with-
out access are more than twice as likely to be over the age 
of 65 as the general population. They are also more likely to 
be members of a minority group, to have incomes less than 
$25,000, to have a high school education (or less), to be unem-
ployed, not to own a home, and to live in rural counties or the 
South Census Region. It can also be noted that having access 
to the Internet does not necessarily make for active users of 
the Internet. In 1970, household telephone coverage estimates 
of 88% led to the acceptability of using telephone surveys in 
place of in person interviewing. Coverage estimates of Inter-
net usage are currently lower than 88%, indicating that it has 
not yet reached a level where it can be used to represent the 
general population.

Commercial online access panels are even more problem-
atic, in that a person has to have Internet access, receive an 
invitation to become a panel member, sign up for the panel, 
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and then participate in the surveys. Current estimates are that 
less than 5% of the population has signed up for an online 
panel, meaning that more than 95% of the population has a 
0% chance of being selected.

Non-response bias is when some of the persons in the sam-
ple choose not to respond to the survey, or some of the ques-
tions within the survey. Four stages of panel development 
are discussed, and how online panel survey development is 
affected by non-response bias:

Stage 1: Recruitment of panel members. The previous 
discussion on coverage error points out issues with 
Internet access. In addition, there is bias regarding which 
Internet users are likely to join a panel. The report 
cites several studies that found online panels are more 
likely to be comprised of white, active Internet users 
with high education levels who are considerably more 
involved in civic and political activities; and who place 
less importance on religion and traditional gender roles 
and more importance on environmental issues.

Stage 2: Joining and profiling the respondents. Most panels 
require a respondent to click through from the online ad  
to the company’s website to register for the panel and 
complete some profile information, including an e-mail 
address. An e-mail is sent to the prospective panel mem-
ber, who must respond in order to join the panel. A 
study by Alvarez et al. (2003) reported that just over 
6% of those who clicked on the banner ad completed 
all of the steps to become a panel member.

Stage 3: Completing the questionnaire. This is similar 
to random-digit dialing when a person refuses to par-
ticipate in the survey or does not meet the eligibility 
requirements. Online surveys have an additional non-
response bias from technical problems that can prevent 
delivery of the e-mail invitation or completion of the 
survey itself. Some panels will oversample groups that 
are known to have low response rates in order to have a 
representative sample after data collection is complete. 
Although this may result in a balanced sample on that 
particular dimension, it does not ensure that the sample 
is representative on other points.

Stage 4: Panel maintenance. Attrition can be “normal,” 
when people opt out for whatever reasons; or can be 
forced, when panel members are automatically dropped 
from the panel after a set period of time to keep the panel 
fresh. Many strategies are used to reduce panel attrition, 
but little research exists on reducing or determining the 
most “desirable” attrition rate to balance the costs of 
adding panel members with the potential concerns of 
long-term membership, such as panel conditioning.

Measurement Error

Measurement error is defined as the difference between an 
observed response and the underlying true response. This 
can be random error, as when a respondent picks an answer 

other than the true response, without any systematic direc-
tion in the choice made. Systematic measurement error, or 
bias, occurs when the responses are more often skewed in 
one direction. Much of the literature regarding measurement 
error is related to the benefits and potential biases of personal 
interviewers and self-administered surveys, including paper 
and online surveys. Because this is an issue that is related 
to data collection methodology for any survey, not specific 
to panel surveys, it is beyond the scope of this project and 
will not be covered in this literature review. However, this is 
an important issue for all survey efforts, and researchers are 
encouraged to look at the issues related to both interviewers 
and self-administered surveys.

One measurement issue directly related to panel surveys is 
that of panel conditioning. Repeatedly taking surveys on a par-
ticular topic is known to make respondents more aware of that 
topic, pay more attention to it in their daily lives, and therefore 
have different responses on future surveys than if they had not 
been on the panel. The research on panel conditioning with 
online panels has mixed findings. Some studies have shown 
a marked bias towards an increased likelihood to purchase; 
other studies show that this effect can be mitigated by vary-
ing topics from survey to survey. Other research studies have 
shown no difference in attitudinal responses between infre-
quent and very experienced panel survey members. There are 
two theories on the effects of taking large numbers of surveys: 
Experienced survey-takers may be more likely to answer in a 
way that they believe is best for themselves (e.g., it will earn 
them more incentives, or get more surveys to complete; alter-
natively, experienced survey takers will understand the pro-
cess better, resulting in more accurate and complete responses. 
So far, there is no definitive research on the effects of panel 
members completing large numbers of surveys regarding the 
accuracy of the survey results.

Sample Adjustments to Reduce Error and Bias

It is agreed by most researchers that online panels are not 
representative of the general population, and that techniques 
are needed to correct for this if the results are used. Four tech-
niques have been used to attempt to correct for the known 
biases with a goal of making the sample representative of the 
population: sampling to represent a population; modeling; 
post-survey adjustment; and propensity weighting.

1.	 The most common form of sampling to represent a 
certain population is quota sampling, with the quotas 
often being demographics to match the census. Other 
elements can be factored in by, for example, balancing 
members by political affiliation. There does not appear 
to be any research on the reliability or validity of this 
type of sampling applied to panel surveys.

2.	 Models are frequently used in the physical sciences 
and in epidemiological studies to reduce error and bias. 
Online panels are much more complex than epidemio-
logical studies, however, making it more difficult to 
apply model-based techniques.

Use of Market Research Panels in Transit

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22563


18�

3.	 The most common post-survey adjustment is the weight-
ing of survey data. The difference between the sample 
and sampling frame with probability samples is handled 
through probability theory principles. Because there is 
rarely a sampling frame in an online sample, the census 
and other sources are typically used to adjust the results 
for under-representation of certain groups of respon-
dents. Work conducted by Dever et al. (2008) found that 
inclusion of enough variables could eliminate coverage 
bias, but did not address problems associated with being 
a non-probability sample.

4.	 To apply propensity weighting, a second “reference” 
survey with a probability-based sample is conducted at 
the same time as the online panel survey, using the same 
questions. A model is built that can be used to weight 
future online surveys to better represent the target pop-
ulation. Although this technique can be used success-
fully, it can also increase other types of error, leading to 
erroneous conclusions from the resulting data.

The AAPOR report (Baker 2010) provides an extensive 
discussion of and guidance on applying these techniques. 
The reader is encouraged to review the report before applying 
a sampling adjustment technique.

Panel Data Quality

Panel data cleaning is an important step in delivering results 
from respondents who are real, unique, and engaged in the sur-
vey. Three areas of cleaning panel data are discussed: eliminat-
ing fraudulent respondents, identifying duplicate respondents, 
and measuring engagement. Fraudulent respondents are those 
who sign up for a panel multiple times under false names and 
lie on the qualifying questionnaire to maximize their chances 
of participation. Duplicate responses occur when respondents 
answer the questionnaire more than once from the same invita-
tion or when they are invited to complete the survey more than 
once because they belong to more than one panel.

Measuring engagement is the most controversial technique. 
Four basic cleaning strategies are used to weed out respon-
dents who may not be engaged with completing the survey, 
but are simply answering to earn the incentives: recognizing 
respondents with very short survey times (compared with all 
surveys); identifying respondents who answer all questions 
in a matrix format (usually scaled questions) the same way; 
recording an excessive selection of non-substantive answers, 
such as “don’t know”; and noting nonsense answers or identi-
cal answers provided for all open-ended questions.

Although there was no research at the time that demon-
strated the effects of using cleaned data on the sample or 
final results, it is generally accepted that negative respondent 
behavior is detrimental to data quality.

Industry Focus on Quality

The market research industry has been focused on panel data 
quality, with virtually every national and international asso-
ciation incorporating principles and guidelines for conducting 
online and panel research. Four key efforts are highlighted in 
the report:

1.	 The Council of American Survey Research Organiza-
tion (CASRO) revised its Code of Standards and Eth-
ics for Survey Research in 2007 to include specific 
clauses related to online panels.

2.	 ESOMAR developed comprehensive guidelines titled 
“Conducting Market and Opinion Research Using the 
Internet.” This was supplemented by its “26 Questions 
to Help Research Buyers of Online Samples.”

3.	 The International Organization for Standardization 
technical committee that developed ISO 20252—
Market, Opinion and Social Research also developed 
ISO 26362—Access Panels in Market, Opinion and 
Social Research. The standard defines key terms and 
concepts in an attempt to create a common vocabu-
lary for online panels, and details the specific kinds of 
information that a research panel is expected to make 
available to a client at the conclusion of every project.

4.	 The Advertising Research Foundation established 
the Online Research Quality Council, which in turn 
designed and executed the Foundations of Quality 
project. Work was in progress as of the writing of the 
AAPOR report, and as of the writing of this synthesis, 
results of the effort were just being made public.

Recommendations

The AAPOR Report on Online Panels makes the following 
recommendations to market researchers who are considering 
using online access panels:

•	 A non-probability online panel is appropriate when 
precise estimates of population values are not required, 
such as when testing the receptivity to product concepts 
and features.

•	 Avoid using non-probability online access panels when 
the research is to be used to estimate population values. 
There is no theoretical basis for making projections or 
estimates from this type of sample.

•	 The accuracy of self-administered computer surveys 
is undermined because it is a non-probability sample. 
A random-digit-dial telephone survey is more accurate 
than an online survey because it is a probability sam-
ple, despite the coverage error arising from households 
without a landline phone.

•	 It has not yet been demonstrated that weighting the 
results from online access panel surveys is consistently 
effective and can be used to adjust for panel bias.
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•	 There are significant differences in the composition and 
practices of various online access panels, which can affect 
survey results. Different panels may yield significantly 
different results on the same questionnaire.

Market Research by the Public Sector

Poynter’s book devotes a section to issues specific to pub-
lic sector research. Although most of the marketing research 
principles apply equally to the private and public sectors, 
there are a few areas where the public sector researcher needs 
to be particularly attentive, because public funds are being 
used to conduct the research and the results may determine 
how public funds are expended. Areas for particular attention 
are identified as: operating in the public eye, “representativ-
ity,” geographical limitations, social media and the public 
sector, and ethics.

In the Public Eye

Public sector research is subject to audit, inspection, and 
reporting in the media. Freedom of information laws ensure 
that the public has a right to see how public funds are being 
spent. Poorly conducted research could be brought to light in 
a public forum, creating public relations problems for a per-
ceived waste of taxpayer money and jeopardizing the ability 
to conduct future research. As a result, care must be taken to 
ensure public sector research is conducted to the highest qual-
ity and ethical standards.

Representativity

Having a representative sample is always important, but is of 
special concern for public agencies. Many public services, 
such as public transportation, target specific groups which 
may have multiple challenges. Much of the target population 
may not have Internet access, and those that do may not be 
typical of the market segment they are expected to represent. 
For each study, the researcher must carefully assess whether 
an online survey is appropriate for that market and research 
purpose, and whether the sampling and recruitment strategies 
provide survey results that can be defended in public.

Geographical Limitations

Public agencies have strict geographic boundaries from which 
a sample population can be drawn. Face-to-face or telephone 
surveys are often simplified by these restrictions. Surveys 
using an online access panel, however, can be problematic, 
as there may not be an adequate sample of persons from the 
target area. This is further exacerbated when the sample is also 
required to be representative of the population within a speci-
fied geographical area.

Social Media and the Public Sector

There are several ways in which social media are being used 
for research in the public sector. Online communities engage in 
a range of activities, including information-sharing, research, 
community-building, and engagement. Online research com-
munities are typically closed communities, operated by a ven-
dor, with membership by invitation only as part of an overall 
sampling plan (see the MnDOT case example of an online 
research community).

Twitter, blogs, and public discussions are resources for 
passive research, using data mining tools to monitor trends 
in what people are saying about the agency. Although useful 
information can be elicited from these sources, it should be 
noted that they do not provide a representative sample, and 
should be considered public comment rather than research.

Social media is often used to reach out to groups that are 
otherwise hard to reach, such as young adults. It should be 
noted that using a variety of social media techniques, such as 
Facebook, YouTube, and Twitter, is likely to reach the same 
people multiple times. If multiple social media channels are 
used to recruit online survey participants, for example, the 
researcher must be prepared for the potential duplication of 
survey responses.

Ethics

There is an expectation that research will be reliable, and can 
be used by a decision-making body in a public forum. First 
and foremost, the researcher must provide unbiased market 
research. Often a vendor is used to conduct the research so 
as to provide a wall between the agency and the research and 
avoid the appearance of leading the respondents, or “spinning” 
the results. The second concern is that quantitative research 
based on random probability sampling has been the standard 
method for achieving that level of reliability expected of a pub-
lic agency. Since online research is typically not from a proba-
bilistic sample, the researcher should recognize the potential 
lack of statistical reliability inherent in the research design 
and ensure that decision makers understand the limitations 
of the data.

FUTURE OF MARKET RESEARCH

Technology has fundamentally changed how society com-
municates and how it does business. Whereas people used to 
communicate by means of the telephone at home, cell phones 
make communication possible virtually anywhere. Cell 
phone numbers do not represent a physical address; they have 
become a moving, real-time “personal” address. The Internet 
provides instant access to information and communication 
through e-mail, websites and social media. The smart phone 
combines mobile communication with the Internet, creating 
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a completely new, technology-based world. Panels can now 
be developed online, quickly and easily. Household and per-
sonal contact information is no longer tied to a home address, 
but exists outside of the person’s geographic location.

This technology has led to a revolution in market research. 
Recruiting survey respondents is easier; developing a panel 
is faster; and surveys are online, resulting in automation of 
survey tabulation and reporting. As a result, recruiting and 
maintaining research panels is simpler, less expensive, and 
very attractive to decision makers who want results “now.” 
But these changes have created a myriad of concerns, pri-
marily related to using non-probabilistic sampling practices.

The history of sampling theory provides some insights 
into what may occur in the future. In 1934, although sam-
pling theory had not yet been developed, Anders Kaier con-
vinced an international audience that representative samples 
could be used to represent a population. Morris Hansen of the 
U.S. Census Bureau greatly expanded the theory and prac-
tice of sampling and helped convince the bureau to accept 
sampling and quality control methods in the 1940 Census. 
Through the leadership of these two important individuals, 
the practice was adopted. From there, sampling theory was 
developed—it followed the practice, rather than the theory 
creating the practice.

Brick states that data collection costs will continue to put 
pressure on agencies to use non-probability samples from 
online recruitment. If this cannot be done within design-based 
probability sampling theory, he suggests two potential out-
comes: A new paradigm that accommodates online surveys is 

introduced, which replaces or supplements traditional prob-
ability sampling; or online surveys using non-probabilistic 
sampling are restricted to specific applications as a result of 
the weak theoretical basis.

One potential solution is the use of multiple-frame sam-
pling to reduce coverage error, a fundamental concern with 
online panel research. For example, to reach transit riders, 
an online survey could be placed on the agency website and 
be supplemented with paper surveys on board vehicles. Stat-
isticians are working on establishing a theoretical basis for 
conducting sampling using the multiple-frame technique 
(Brick 2011).

In addition to the changes in survey practice that led to the 
historical development of sampling theory, two additional 
factors are cited as creating the paradigm shift from popula-
tion surveying to representative sampling in 1934. The first 
was the wealth of scientific development and statistical ideas, 
not necessarily related to survey sampling, which neverthe-
less supported the growth and change in methods. The sec-
ond factor was society’s demand for information on a wide 
range of topics that made population sampling cumbersome 
and expensive. This desire for faster, cheaper research drove 
the development of probability sampling and our current 
market research paradigm. These characteristics are in place 
today, almost 80 years after probabilistic sampling made its 
debut. With the rapid changes in technology and society’s 
insatiable thirst for more information, more quickly, and for 
less cost, a new research paradigm with a theoretical founda-
tion to support non-probabilistic online surveying may be on 
the horizon.
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usefulness for gathering feedback from their customers and 
general public. Results are shown in Table 1.

A call center/live operator was the most widely used method 
for gathering feedback, and rated the most useful of all tech-
niques (63% described it as very useful and 30% as somewhat 
useful). The second most useful method was the agency web-
site (50% called it very useful and 40% somewhat useful).

Twitter was the third most used communication medium, 
with 25 of the 31 agencies having a Twitter feed; among those 
25, 16% rated it as very useful and 68% as somewhat useful. 
Facebook and YouTube were being used by 21 of the 31 agen-
cies; however, Facebook was rated as more useful, with 24% 
giving it a neutral rating and only 5% rating it not very useful. 
Nearly one-quarter of the respondents with a Facebook page 
gave it a neutral rating (14% described it as very useful, 57% 
as somewhat useful). YouTube was rated neutral by 38% of 
the agencies and by another 24% as not useful (19% called it 
not very useful, 5% not at all useful).

Although only 17 of the 31 agencies had a blog, 24% of 
those that did rated it as very useful for gathering feedback. 
LinkedIn, Flickr, and third-party sites (e.g., ICanMakeIt 
Better.com or SeeClickFix.com) were used by fewer than half 
of the agencies, and were generally rated as being less useful 
than other methods for gathering feedback from their cus-
tomers or the general public.

In addition to the question shown in Table 1, agencies 
were asked the open-ended question, “What other platforms 
do you use to obtain feedback from your customers and the 
general public?” Responses included:

•	 Customer surveys/panels (22 agencies)
•	 Public meetings/hearings/open houses/workshops (8 

agencies)
•	 Telephone hotlines/e-mail (3 agencies)
•	 Comment cards/feedback forms (3 agencies)
•	 Community Committees (3 agencies)
•	 Frontline personnel (2 agencies)
•	 Third party provider: ICanMakeItBetter.com (1 agency).

Use of Market Research

All agencies responding to the survey conduct market research. 
Phone interviews with several of the agencies that did not 
respond to the survey indicated that they do not conduct market 

METHODOLOGY

An online survey of selected transit and transportation agencies 
was conducted to determine the extent of market research 
activities and the use of panel surveys in transit. The sample 
of agencies surveyed was not randomly generated, but rather 
was selected because: (1) They were known to have experience 
with panel surveys; (2) they were known to conduct market 
research and were most likely to have experience with panel 
survey techniques; or (3) they helped provide representation 
of all sizes of agencies. As such, the responses reflect the 
experience and views of the participating agencies, and are 
not necessarily representative of the industry as a whole.

The e-mail invitation to participate in the survey and the 
questionnaire are provided in Appendix B. The participating 
agencies are listed in Appendix C. It can be noted that there is 
limited participation in the survey from smaller transit agen-
cies. Small and rural agencies have limited budgets and are 
much less likely to have a market research function; through 
this synthesis, smaller firms will be able to learn from the 
experiences from the larger firms and better understand the 
elements of successful panel research.

FINDINGS

The survey covered four primary topics: modes operated; 
methods of gathering customer feedback; use of market 
research; and experience with panel surveys.

Agency Description

Agencies were asked what types of transit service(s) they 
operate (see Figure 1). Of the 31 respondents, 28 were transit 
operating agencies, one was a regional transit authority, one 
was a MPO, and one was a state DOT that does not operate 
transit services.

Customer Feedback Methods

Feedback can be gathered informally from customers and the 
general public through a variety of methods. Social media is 
becoming a more common way of communicating with cus-
tomers and the general public. The survey listed nine traditional 
and social media communication techniques. The respondents 
were asked if they used each method, and if so, to rate its 

chapter three

SURVEY RESULTS—USE OF PANELS
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research. Paper surveys distributed on board vehicles were the 
most common technique, used by all but one agency. Focus 
groups, telephone surveys, and online surveys from the 
company website were also common, with about 80% of the 
agencies reporting using those techniques. It is interesting to 
note that among these agencies conducting market research, 
online surveys are now as prevalent a research method as 
telephone surveys. In-person interviews are used by about 
two-thirds of respondents. Only 42% used paper surveys dis-
tributed through the mail, and 29% had employed panel surveys 
(see Figure 2). No agencies reported e-mailing the survey or 
survey link using an agency e-mail list, or linking to a survey 
from a social media broadcast (e.g., Facebook, Twitter).

When asked what barriers the agency faced in conducting 
market research, 48% of the agencies cited lack of funds for 
consultants, with 26% citing lack of staff resources. Other 
barriers to conducting market research reported included lack 
of management support (13%), lack of overall funding (6%), 

and lack of technical staff to conduct the research (3%). Of this 
select sample of 31 agencies, 39% stated that they did not face 
any barriers to conducting research. No agency responded that 
it did not have a need for market research (see Table 2).

Respondents were asked how much their agency spent 
annually on all market research, for in-house staff as well as 
consultants. Combined staff and consultant budgets ranged 
from under $10,000 annually to $1 million at the larger agen-
cies or for special projects. One agency had not conducted 
market research over the past three years, but had budget 
allocated to conduct research in the current year.

The primary topics of research over the past three years 
were rider demographics and rider attitudes/satisfaction (90%). 
Next were trip characteristics (84%) and marketing/message 
development (77%). Federal requirements, such as the National 
Transit Database and Title VI, were the topics of market 
research over the past three years for 13 agencies (see Table 3).

FIGURE 1  Which modes does your agency either directly operate or operate using a contractor 
(n = 31)? Other: ferry system (1), high-occupancy vehicle lanes (1), vanpools (1), not a transit 
service operator (3).
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TABLE 1
HOW WOULD YOU RATE THE USEFULNESS OF EACH OF THESE METHODS FOR GATHERING 
FEEDBACK FROM YOUR CUSTOMERS AND THE GENERAL PUBLIC?

Method 
Not

Used Used 
Very 

Useful 
Somewhat 

Useful Neutral 
Not Very 

Useful 
Not At All 

Useful 

(No.) (No.) (%) (%) (%) (%) (%)  
Call Center/Live Operator 1 30 63 30 7 0 0 

Agency Website 1 30 50 40 7 3 0 

Twitter 6 25 16 68 12 4 0 

Facebook 10 21 14 57 24 5 0 

YouTube 10 21 10 29 38 19 5 

Agency Blog 14 17 24 47 18 12 0 

Flickr 16 15 0 27 47 20 7 

LinkedIn 18 13 0 23 54 23 0 
Third Party (e.g., 
    SeeClickFix.com) 21 10 20 10 50 20 0 

n = 31. 
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Those agencies that had considered or conducted panel 
research were asked what they saw as the primary benefits 
of panel research. More than half responded that they are 
able to conduct research in-house at a moment’s notice; that 
they can target specific market segments; that it is faster 
and cheaper than traditional survey methods; and that they 
are able to track changes in attitudes or behaviors from the 

Panel Surveys

Respondents were asked if they had experience with panel 
surveys. Ten agencies had conducted panel research, nine 
had considered but not conducted panel research at that time, 
and 12 had neither considered nor conducted panel research 
(see Figure 3).
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FIGURE 2  What are the market research techniques you use to collect information from your customers 
and the general public (n = 31)?

  Barriers        Percent 

Lack of funding to pay for research consultants 48 

Lack of staff to conduct or oversee market research activities 26 

Lack of support from management for market research activities 13 

Lack of overall funding 6 

Lack of technical skill to conduct market research 3 

We do not have any barriers to conducting needed market research 39 

We do not have a need for market research 0 

n = 31.

TABLE 2
WHAT ARE THE BARRIERS TO CONDUCTING MARKET RESEARCH  
AT YOUR AGENCY (check all that apply)?

Purpose of market research Percent
Rider demographics 90
Rider attitudes/customer satisfaction 90
Rider trip characteristics (origin, destination, trip purpose, mode of access, etc.) 84 
Marketing and message development 77
General public attitudes and awareness of transit/transit issues 71
Public input on transit planning, transit projects 65
Evaluating the effects of an agency action 55 
Federal reporting requirements (Title VI, limited English proficiency, etc.) 42
General public support for funding initiatives 35
Other 3
Not applicable 6

n = 31. 

TABLE 3
OVER THE PAST THREE YEARS, WHAT HAS BEEN THE PURPOSE  
OF YOUR MARKET RESEARCH (check all that apply)
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No, I have not
considered or
conducted panel
surveys

Yes, I have
considered but not
conducted panel
surveys

Yes, I have
considered and
conducted a panel
survey

FIGURE 3  Have you considered or conducted panel surveys 
for market research purposes (n = 31)?

  Primary Benefits Percent 
Able conduct the research in-house on a moment’s notice 63 
Can do research with specific market segments 63 
Faster than traditional survey methods 58 
Ability to track changes in attitudes or behaviors from the same person, over time 58 
Cheaper than traditional survey methods 53 
Provides a public relations benefit with our riders 37 
Other 21 

Allows non-rider community stakeholders to feel they are involved in transit planning 

An experiment with new methods to conduct tracking research 
Specific reactions to changes made over time 

Saw the panels survey as a way to smooth out our survey research budgets over a number of years. 
Typically, our large-scale cross-sectional surveys cost approximately $2ñ3 million dollars, which is a big 
bite out of our total MPO budget; thus, very hard to fund in a single year. Can only afford these large-scale 
surveys about once a decade. The original thought was to use a smaller continuing annual panel survey and 
to budget about $250,000/per year instead of $2,500,000 once every 10 years.     

n = 19. 

TABLE 4
WHAT ARE THE PRIMARY BENEFITS THAT LED YOU TO CONSIDER A PANEL SURVEY 
(check all that apply)?

quent large-scale survey that could require special funding 
(see Table 4).

The number one concern with panel surveys was that the 
panel might not be representative of the target population 
(cited by 70% of the respondents). At least half of the 19 respon-
dents cited concerns with panel attrition and lack of funding 
or staff to maintain the panel. Seven agencies (35%) cited 
concerns with panel members becoming sensitized to transit 
issues. Ethical concerns and public relations concerns were 
only cited as an issue by one agency each. No one cited legal 
concerns with panel surveys. Four agencies (21%) had no 
concerns at all with panel surveys (see Table 5).

Panel surveys were most likely to be used for rider and 
general public attitudes and awareness of transit, and marketing 
and message development. They were least likely to be used to 
research rider demographics and trip characteristics, which are 
typically tracked using on-board paper surveys (see Table 6).

The nine agencies that had considered a panel survey but 
not conducted one at that time were asked why they had not 

  Primary Concern       Percent
Panel may not be representative of my target population 70 
Panel respondents “dropping out” (panel attrition) 55 
Lack of funding/staffing to maintain the panel 50 
Panel members were becoming sensitized to transit issues 35 
Providing incentives to engage and keep panel members participating 20 
Public relations concerns 5 
Ethical concerns raised regarding panels 5 
Other:  Costs outweigh benefits 5 
Legal concerns 0 
I do not have any concerns with panel surveys 20 

n = 19. 

TABLE 5
WHAT ARE YOUR PRIMARY CONCERNS WITH PANEL SURVEYS?

same person over time. Other benefits cited include a public  
relations benefit with riders and non-riders, and tracking 
changes in attitudes or behavior over time (not by individual). 
One agency reported using a panel approach for smaller 
annual surveys, which could more easily be accommodated  
in the budget using revenues, rather than conducting an infre-
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conducted panel research. The following open-ended responses 
were received:

•	 Short staff, not a priority for last year
•	 Still deciding whether or not to do it. Top management 

leaning towards allowing it
•	 Time constraints
•	 Haven’t decided
•	 Start-up was complicated. New product development 

could be leaked to general public with negative reactions 
to beta test.

•	 Primarily concerns about attrition and replacing panel 
members as we were considering it for a survey that would 
be conducted annually or every couple of years.

•	 The first regional customer satisfaction study is being 
conducted that could provide a basis for panels imple-
mentation in the future.

•	 We plan to implement panels in 2012. We are currently 
conducting customer satisfaction survey that will provide 
us with a pool to recruit customer panels.

Panel Survey Experience

A series of questions was asked of those agencies that had 
implemented panel survey research. The survey included the 
following definition of a panel survey:

A panel survey is a community of people who have agreed 
to participate in research projects periodically. Panel members 
can be recruited and surveyed using traditional techniques 
(for example, random-digit-dial with a phone survey) or more 
recently, using on-line recruitment and surveying. Market research 
companies develop and maintain general panels and also have 
the ability to create custom panels. Alternately, a panel can be 
developed and maintained in-house.

Number of Panel Surveys Conducted

Based on the definition provided, 10 of the agencies par-
ticipating in the survey had implemented panel surveys. 

Two agencies had extensive experience with panel surveys, 
stretching over 15 years or more. Following are the responses 
to the question: “How many panel surveys have you conducted 
over all survey efforts?”

•	 One survey (3 agencies)
•	 Two surveys (2 agencies)
•	 Three surveys (1 agency)
•	 4 or 8 per year for 20+ years (1 agency)
•	 20—periodic surveys over 3 years (1 agency)	
•	 200—1 or more weekly surveys for 3 years (1 agency)
•	 Continuous daily surveying for 15 years (1 agency).

Benefits of Panel Research

The most commonly cited benefit of panel surveys, reported 
by seven of the 10 respondents that had conducted them, 
is that it was cheaper than traditional survey methods. Six 
remarked that the research could be targeted to specific mar-
kets, while five agencies believed that panels were faster 
than traditional survey methods, and could be conducted 
in-house at a moment’s notice (see Table 7).

The Metro Washington Council of Governments (COG), 
District of Columbia, saw the panel as a way to smooth out  
its survey research budget over a number of years by con-
ducting a continuous panel survey. See the Metro Washington 
Council of Governments Panel Survey Experience profile for 
details of their panel effort.

Purpose                                                                                                              
Rider attitudes/customer satisfaction 68 
Marketing and message development 58 
General public attitudes and awareness of transit/transit issues 53 
Public input on transit planning, transit projects 42 
Evaluating the effects of an agency action 42 
Rider trip characteristics (origin, destination, trip purpose, mode of access, etc.) 26 
Rider demographics 21 
General public support for funding initiatives 11 
Federal reporting requirements (Title VI, limited English proficiency, etc.) 5 
Other: 11 

Website evaluation, mobile website evaluation, parking payment system evaluation 
All—but we don't just focus on transit 

n = 19. 

Percent 

TABLE 6
WHAT WAS THE PURPOSE FOR WHICH YOU CONSIDERED OR CONDUCTED  
A PANEL SURVEY (check all that apply)?

Metro Washington Council of Governments  
Panel Survey Experience

The Metro Washington (D.C.) Council of Govern-
ments (COG) conducts a large household travel survey 
approximately every ten years to update the regional 
transportation planning model. Data needed are origin/
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Concerns with Panel Research

When asked about concerns they had with panel surveys, 
two of the ten agencies did not cite any. The main concerns 
of six of the eight remaining agencies were that the panel 
might not be representative of their target population, panel 
attrition, and adequate resources to maintain the panel. Other 
concerns cited by three or fewer agencies included the panel 
becoming sensitized to transit issues, the necessity of provid-
ing incentives to keep panel members engaged and partici-
pating in the panel, and ethical concerns (see Table 8).

NJ TRANSIT planned to implement an online customer 
satisfaction and travel behavior study, but was concerned that 
the panel might not be representative of the riding population. 
It instituted several practices to ensure participation by all of 
their riders. See the NJ TRANSIT Panel Survey Experience 
profile for a discussion of its efforts.

destination, mode of travel, trip purpose, time of travel, 
etc., for all daily travel. Typically, the large-scale cross-
sectional household travel diary study costs $2–$3 mil-
lion, which is a significant portion of the COG’s budget 
and difficult to fund in a single year. The plan was to 
create a panel which would have fewer members than 
are typically surveyed in the telephone survey, but that 
would be surveyed annually. The budget would be 
about $250,000 annually and cost the same over the 
ten-year period.

The panel was recruited and the survey was fielded 
for six years, from 1998 to 2003. The panel was dis-
banded before the proposed ten years for several rea-
sons: High turnover of panel members resulted in the 
study becoming more of a repeated cross-sectional 
survey with limited travel behavior tracking at the indi-
vidual level; the sample was determined to be too small 
to get the origin/destination data needed to support the 
regional travel model; there was little, and inconsistent, 
year-to-year change in the measures of regional travel 
behavior; proper weighting and statistical analysis of 
the survey results was exceedingly complex; and panel 
maintenance costs were high.

TABLE 8
WHAT ARE YOUR PRIMARY CONCERNS WITH PANEL SURVEYS?

Primary Concerns 
Considered 

Panel Surveys 
Conducted

Panel Surveys Total 

n = 9 n = 10 n = 19 

Panel may not be representative of my target population 7 6 14 
Panel respondents may “drop out” (panel attrition) 5 5 11 
Lack of funding/staffing to maintain the panel 5 4 10 
Panel members were becoming sensitized to transit issues 3 3 7 
Providing incentives to engage and keep panel members participating   2 2 4 
Public relations concerns 1 0 1 
Ethical concerns raised regarding panels 2 1 1 
Legal concerns 0 0 0 
Other 0 1 1 
I do not have any concerns with panel surveys 0 2 4 

TABLE 7
WHAT ARE THE PRIMARY BENEFITS THAT LED YOU TO CONSIDER A PANEL SURVEY (check all that apply)?

Primary Benefits 
Considered 

Panel Surveys 
Conducted

Panel Surveys Total 
n = 9 n = 10 n = 19 

Able conduct the research in-house on a moment’s notice 6 5 12 
Can do research with specific market segments 5 6 12 
Faster than traditional survey methods 5 5 11 
Ability to track changes in attitudes or behaviors from the same person, over time  7 4 11 
Cheaper than traditional survey methods 2 7 10 
Provides a public relations benefit with our riders 4 3 7
Other 1 3 4

NJ TRANSIT Panel Survey Experience

In April 2011, NJ TRANSIT initiated a quarterly on-line 
survey with 41 service attributes designed to track 
customer satisfaction. An initial panel was developed 
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Use of Vendors

The primary tasks of conducting a panel survey are panel 
recruitment; maintaining the panel; developing the question-
naire; implementing the survey; and conducting the analysis 
and reporting. Those who had conducted panel research were 
asked how the responsibilities were assigned for each of 
these tasks: to in-house staff, an outside consultant, or both 
working together (see Table 9). Overall, there was no clear-cut 
division of responsibilities. It is clear that each agency develops 
its methodology and use of vendors based on its own situation, 
needs, and resources.

The 10 agencies that had implemented panel surveys 
were asked if they used a custom panel developed for their 
specific needs or purchased an existing panel from a vendor. 
Nine agencies developed a custom panel, while only one had 
used an existing panel from a vendor (see Figure 4).

The Tri-County Metropolitan Transportation District of 
Oregon (TriMet) used a vendor-provided panel represent-
ing the Portland metropolitan area to determine if a panel 
survey could be used instead of the annual telephone track-
ing study. See the TriMet Panel Survey Experience profile 
for details on TriMet’s experience with using an existing 
vendor panel.

using customer e-mail lists from all departments in the 
agency. Recognizing that existing e-mail lists may 
not be representative of the actual customer base, the 
agency developed a wide variety of methods to encour-
age customers to visit the website, take the survey, and 
become part of the panel. Panel membership is open 
to all customers of NJ TRANSIT bus, rail, and light rail 
service, and Access Link, NJ TRANSIT’s ADA para-
transit service.

For each wave of the survey, existing panel mem-
bers are sent an e-mail asking them to complete that 
quarter’s customer satisfaction survey. In addition, 
the following techniques are used to encourage cus-
tomers to visit the website, complete the survey, and 
become part of the panel: A public relations campaign 
publicizes the survey in media; the agency website 
features the survey link; posters are placed on buses; 
flyers are placed on the seats of trains; Access Link 
places announcements on the telephone reserva-
tion system; business cards are handed out at sta-
tions and on board vehicles with the survey invitation; 
and those without Internet access are encouraged 
to go a free public access resource, such as the 
local library in their community, to complete the sur-
vey and become part of the panel. Even with these 
efforts, NJ TRANSIT recognizes that the panel will 
not represent all customers. The panel survey data 
are supplemented with data collected in the field by  
NJ TRANSIT employees, who survey customers using 
tablet computers.

There are approximately 16,000 customers taking 
the survey each quarter. Detailed origin and destina-
tion survey data are used to weight the customer sat-
isfaction data, based on ridership counts by mode and 
geographic market. The final sample is slightly skewed 
toward the peak period commuter, but is sufficiently 
representative to be used as quantitative findings rather 
than being limited to qualitative analysis.

Tasks  In-House 
No. 

Consultant 
No. 

Both 
No. 

Not Applicable 
No. 

Recruited the panel 3 5 2 0 

Maintained the panel 5 3 2 0 

Developed the questionnaire 6 1 2 1 

Implemented the survey 4 4 1 1 

Conducted the analysis and reporting 5 1 4 0 

n = 10. 

TABLE 9
WHO COMPLETED EACH OF THE FOLLOWING TASKS ON YOUR MOST RECENT 
PANEL SURVEY?

TriMet Panel Survey Experience

Every year, TriMet conducts a 20-minute telephone 
survey of the general population in the Portland,  
Oregon, metropolitan area to track attitudes and 
awareness of TriMet services, customer satisfaction, 
and other agency tracking measures. Telephone sur-
veying has become increasingly expensive, and with 
the increase in cell phone usage and corresponding 
decrease in households with landlines, some demo-
graphic populations are difficult to reach. Online panel 
surveys were looked at as a lower-cost research 
technique that could replace the telephone survey.  
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Satisfaction with Panel Survey Effort

Half of the agencies (five) reported being very satisfied with 
their panel survey research, with one other being satisfied. 
One agency was neutral on its experience. One agency was 
dissatisfied, whereas two were very dissatisfied. The survey 
did not ask the respondents for details as to why they gave 
that satisfaction rating (see Figure 5).

SUMMARY OF SURVEY RESULTS

Survey results and conversations with transit agencies indi-
cated that the use of market research panels is in its infancy 
in the transit industry. Every effort was made to contact all 
transit agencies that were conducting panel survey research to 
invite them to participate. However, survey results show that 
very few transit agencies have used panel survey techniques, 
and only ten agencies have completed a panel survey. At the 
same time, nine agencies are considering or in the process of 
developing a panel survey, indicating that this technique is of 
increasing interest to the transit industry.

Among agencies that have considered or conducted panel 
research, the primary benefits cited were the ability to con-
duct research on short notice and the ability to target specific 
markets. Other key benefits were the ability to track changes in 
attitudes or behaviors of the same persons over time, and that 
it is faster and cheaper than traditional research. The primary 
concern with panel research was ensuring representation of 
the target population. Other key concerns were panel attrition 
and lack of funding/staffing to maintain the panel. Almost all 
agencies had collected rider information through their panel 
surveys. Other topics addressed marketing, attitudes of the 
general public, rider input on transit planning issues, and 
effects of agency action.

Five major tasks for conducting panel research were iden-
tified (panel recruitment, panel maintenance, questionnaire 

1
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panel from a vendor

Developed a custom
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specific agency
goals

FIGURE 4  For your most recent panel survey, did you use  
a vendor’s existing panel or develop a custom panel (n = 10)?
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FIGURE 5  How satisfied has your agency been with its panel survey efforts 
(n = 10)?

TriMet contracted with its telephone vendor to conduct  
an online panel survey in parallel with the household 
telephone survey. The panel was an existing group 
recruited by the vendor to mirror the population within 
the TriMet service district. The telephone question-
naire was used for online surveying, with minor modi-
fications to adapt to the online format.

Results of the online survey were disappointing. 
Although the target sample was the general popula-
tion if the Portland metropolitan area, the respondents 
were highly skewed toward a specific demographic. 
Weighting the data to remove the bias would have 
been expensive and time-consuming, and without the 
weighting, the data were clearly erroneous. As a result, 
it was determined that the best use of the methodology 
would be to contact specific target markets. Once the 
methodology becomes more reliable, further use of an 
online panel would be considered.
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development, data collection, and analysis and reporting). 
The survey also investigated the split of responsibilities 
between agencies and vendors. There was no consistency on 
the how vendors were used—in some cases, vendors were 
used for all tasks of the panel study, and in others, not used 
at all. Only one agency used an existing commercial online 
panel; the other nine agencies developed in-house panels to 
meet specific agency goals.

Agencies with several years’ experience were more satis-
fied with panel research than those who had limited, recent 

experience. This indicates that there may be a learning curve 
for agencies to become familiar with the technique, under-
stand when and why to use a panel, and ensure the panel is 
set up properly to achieve the maximum benefit.

The results of the survey were used to identify case 
examples. Three agencies, Metro Washington COG, NJ 
TRANSIT, and TriMet were developed into agency pro-
files, shown in this chapter. Four additional agencies were 
used as detailed case examples, which are provided in 
chapter four.
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•	 MnDOT conducts online surveys weekly through an inter-
active online research community, a mix of qualitative 
and quantitative studies.

•	 MTA conducted quantitative surveys of 12–15 panel 
members by telephone each day of the week, year-round, 
with the exception of major holidays.

•	 WSF conducts quantitative surveys with panelists online, 
notifying them by means of e-mail when a new survey 
is available.

Each of the case examples covers six topic areas: (1) research 
purpose; (2) panel sampling, recruitment, and maintenance; 
(3) implementation, analysis, and reporting; (4) benefits, 
cost, and concerns; (5) legal, ethical, and privacy issues; and 
(6) lessons learned/elements of success.

REGIONAL TRANSPORTATION DISTRICT  
CASE EXAMPLE

Overview

RTD (Denver) has conducted rider panel research involv-
ing its bus and light rail passengers for more than 20 years. 
The fixed-route service panel of 16 members is recruited 
annually through a link on the agency website, and meets 
quarterly for one year, after which a new panel is recruited. 
Although most panel research is survey-based, RTD’s panel 
meets in a tightly structured focus group setting, where topics 
are covered in depth. The panel meetings are not appropriate 
when statistical accuracy is required, but are used to test and 
refine concepts and ideas before they are applied to larger, 
statistically accurate rider surveys. The market research staff 
works with the requesting departments to match the research 
technique to the research question and ensure that the panel is 
appropriate for the topic. Examples of research topics include 
testing parking payment systems, RTD existing and potential 
branding and marketing efforts, mobile applications for the 
RTD website, and long-range planning activities. All panel 
members are riders; therefore the panel does not provide per-
spectives from the nonriding population.

In 2012, a second rider panel was added to address 
issues of the disabled community on both fixed-route and 
ADA demand-responsive services. The program is conducted 
entirely in-house, from the online panel recruitment through 
final analysis and reporting, making it a very cost-effective 
research program.

Four agencies were selected for full case examples to illustrate 
the broad range of ways in which panel survey research is 
being implemented. The case examples highlight the following 
aspects of panel research and agencies’ different techniques 
for recruiting panel members:

•	 RTD recruits panel members using a link on the agency 
website, a non-probabilistic sampling technique.

•	 MnDOT hired a consultant to recruit panel members 
online using pop-up messages to join a research panel, 
a non-probabilistic sampling technique, but recruited 
respondents to represent the population.

•	 MTA used a consultant to recruit panel members by 
random-digit-dial telephoning, a probabilistic sampling 
technique.

•	 WSF has posters on board vehicles and at terminals with 
the web address, encouraging passengers to sign up for 
the panel. They also have experimented with QR codes 
to have passengers vote on the value of service and then 
be linked to the website to join the panel. Both are non-
probabilistic sampling methods.

The size of the panels:

•	 RTD recruits 16 panel members, who are replaced every 
year.

•	 MnDOT recruits 600 panel members, 300 from the 
Minneapolis region and 300 from the rest of the state.

•	 MTA recruited 1,500 panel members by zip code and 
borough to represent the general population.

•	 WSF does not limit panel members. There are currently 
approximately 6,500 panel members; the agency’s goal 
is 18,000.

Varying levels of in-house versus consultant use:

•	 RTD conducts the panel research completely in-house.
•	 MnDOT and MTA use a mix of staff and consultants.
•	 WSF contracts out all panel research activities.

Different methods of surveying the panel members, and 
frequency of interaction:

•	 RTD has a qualitative panel, with focus group-style panel 
meetings every three months but no interaction between 
meetings.

chapter four

CASE EXAMPLES—A VARIETY OF PANEL SURVEY APPLICATIONS
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Panel Sampling, Recruitment, and Maintenance

Panel Sampling and Recruitment

At the inception of the panel research program, more than 
20 years ago, two fixed-route panels were recruited, one for 
bus riders and one for light rail riders. Today, most riders have 
regular experience with both bus and light rail, eliminating 
the need for separate panels. Currently, there is one fixed-route 
customer panel representing all of the non-ADA service modes 
operated by the agency.

Panel members were initially recruited through RTD’s 
“Read and Ride” customer newsletter available on-board 
vehicles. The penetration of the Internet into everyday life 
has changed the recruitment strategy, which is now exclu-
sively online and conducted during a four-week period each 
November. This is publicized through the news and an online 
alert on the agency website that invites riders to “Please apply 
for customer panel” (see textbox) and includes a link to an 
online screening application. The application gathers informa-
tion on RTD services used, frequency of usage, availability 
of a car, usual park and ride lot (if any), previous service on 
an RTD panel, and demographics; and poses two open-ended 
questions: “Why do you want to be on the panel?” and “What 
general area or topic most interests or most concerns you 
about RTD?” These questions are used to gauge the respon-
dents’ communication skills. It is not necessary to be fluent 
in English, but the respondent does need to demonstrate a 
willingness to participate and ability to share their thoughts 
and ideas with the agency.

There are typically 200–300 applications received each 
year. The high value incentive of a monthly pass after each 
meeting and a regional annual pass if all meetings are attended 
is seen as a critical element for attracting quality applicants. 
The applications are reviewed by RTD research staff. The 
16 panel members selected (15 plus an alternate in case of 
attrition) represent each of the 15 RTD service districts; they 
are also selected to represent a cross-section of RTD customers 
based on age, race, gender, and transit dependence (avail-
ability of an automobile). Because of the college campus 
population served by RTD, it attempts to recruit at least one 
college student each year. The customer profile is obtained 
separately through a regular on-board customer satisfaction 
survey handed out by bus drivers and distributed at rail stations 
according to a sampling plan designed to achieve representa-
tive sample of RTD riders.

Although panel members are selected to reflect the riding 
population, they differ from the customer profile in one area: 
The selection methodology requires that all panelists have 
at least some college education. Experience has shown that 
those who have been in a college classroom understand the 
process of group discussion: listening, speaking, and the 
give-and-take of ideas. Those without the college classroom 
experience are less likely to understand the research and dis-
covery process and hinder the panel discussions.

After the potential panelists are selected, they receive an 
e-mail outlining the program, schedule, what to expect at the 
panel meetings, what is expected of them as panelists, and the 
rules to earn their incentives. Exact dates in February, May, 
August, and November are set in advance, so that potential 
panelists can plan accordingly. On rare occasions, potential 
panel members have indicated that they would be unable to 
attend all of the meetings or meet the requirements of the 
program, and were immediately replaced. (One person was 
getting married on a meeting day; another was scheduled 
to be traveling for business.) Those who are not selected or 
decline to participate receive two free one-way tickets in 
appreciation for their applying. There have been some riders 
who clearly applied only to get the free tickets, but the number 
is few, and doesn’t cause a problem for the agency or the 
research program.

Share your ideas on the RTD customer panel:

We are looking for enthusiastic, interested RTD cus-
tomers who are team players and want to make their 
ideas and opinions heard by actively participating on 
the RTD customer panel! If you ride RTD buses or light 
rail and want to share your ideas to help improve RTD, 
please complete our panel application.

The RTD customer panel is a year-long discussion 
group on RTD policies, procedures, products, and ser-
vices. The 15-member panel meets four times a year for 
two hours on Wednesday evenings starting at 5:15 p.m. 
at the RTD Administration Building at 1600 Blake Street 
in Downtown Denver. In return for their participation, 
panel members receive a FREE buffet dinner at each 
meeting and a FREE Regional monthly pass for each 
month they attend a meeting. Panel members who 
attend all four meetings receive a FREE annual Eco 
Pass for the following year.

You can apply to become a member of the RTD Cus-
tomer Panel by completing this short online application 
by December 17, 2010. RTD employees and their fam-
ily members cannot be considered for this panel. If you 
are selected as a candidate, a copy of the Panel Meet-
ing Guidelines will be sent to you by January 5, 2011, 
to review before you make a final decision to become 
a panel member.
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to be moved to another meeting or addressed through another 
format, such as an online survey on the agency website.

Panel members are sent reminder notices of the meetings. 
All meetings are held from 5:00 p.m. to 7:30 p.m., usually at 
the RTD administrative offices, although they are sometimes 
held at another RTD location (the light rail transit mainte-
nance facility, computer lab, etc), and moderated by RTD 
research staff. The topic of the meeting is not made known to 
members in advance.

Agency employees who have requested the research or 
have an interest in the outcome are invited to attend the meet-
ings as observers and, if needed, technical experts. Typically 
at least 14 panel members attend any one meeting. The meet-
ing starts with a buffet dinner and social conversation. The 
remainder of the meeting is highly structured to ensure that the 
participants stay busy and engaged. At the end of the meeting, 
staff is available to answer any concerns raised by any panel 
member or to set up a time to contact him/her.

Any testing of tool or materials is done on-site. For test-
ing a prototype mobile website, participants were given smart 
phones to use at the meeting. When the topic was a new 
method of paying a parking fee, a parking ticket vending 
machine was brought into the meeting for panel members 
to use along with laptop computers so they could evaluate 
the online information (see the following parking pavement 
example project text box).

In addition to the regular service customer panel, a second 
panel was added in 2012 to focus on issues relevant to persons 
with disabilities. The panel will consist of about eight persons 
who use fixed-route service and eight who use ADA demand-
responsive service. Recruitment is being conducted by RTD 
market research staff through contacts at the Colorado Fed-
eration of the Blind and other agencies that serve persons 
with neurological, visual, hearing, and physical impairments. 
Recruiting for the panel for persons with disabilities is occur-
ring at the same time as the regular service panel, and panel 
meeting focus groups are scheduled for one week after the 
regular service panel. The initial topic is how the agency can 
move riders from ADA service to fixed-route service, reduc-
ing reliance on the demand response service and increasing 
riders’ options through improvements that would allow use 
of the more flexible fixed-route service.

Panel Maintenance

Panel members are informed of the incentives for participation 
as part of the information packet when they are invited to join 
the panel. The incentives include a buffet dinner the night of 
the meetings, a regional bus pass for the month following each 
panel meeting they attend, and an annual regional bus pass 
for the following year if they attend all four panel meetings. 
However, no panel member can be more than 15 minutes late 
to the meeting, or leave early.

If a panelist misses the first meeting in February, he or she 
is immediately replaced with a new panelist; however, after 
that, no new panel members are added for the remainder of 
the year. Because any new member would not have attended 
all four panel meetings, he/she would not be eligible for the 
annual pass, substantially reducing the incentive to participate 
in the remaining sessions.

There is no contact with panel members between the quar-
terly meetings. Attrition is not an issue because the panel is 
notified of meeting dates at the outset of the program, and 
because the regional transit pass is a valuable incentive.

Implementation, Analysis, and Reporting

Implementation

The research work is developed and implemented entirely 
in-house. The panel research program is administered by the 
market research department, which recruits and manages the 
panel, determines the research topics, establishes the meeting 
agenda and research questions, oversees the development of 
the materials to be used at the meeting, and writes and pre
sents the final results. The panel meetings occur four times 
a year, so there can be competition for research topics to be 
conducted on a specific date. The research staff determines if 
the time can be split between two topics, or if a topic needs 

Customer panel members were supplied with a packet 
containing survey materials to be filled out during the 
course of the session. Panel members were also given 
two parking payment scenarios which contained a  
valid license plate number, a length of stay, and identifi-
cation as either “in-district” or “out-of-district” to be used 
during the website evaluation portion of the activity.

Panel members were asked to “act out” several  
activities during the course of the session:

•	 �Pre-test: Used to determine RTD parking payment 
use and knowledge.

•	 �Payment attempt #1: Following an initial attempt at 
paying for parking, panel members were asked to 
evaluate their experience.

•	 �Payment attempt #2: Following another attempt 
to pay for parking using a different scenario card, 
panel members were again asked to evaluate their 
experience.

•	 �Website evaluation: Panel members were asked to 
obtain several pieces of parking information using the 
RTD website and evaluate their experiences.

•	 �Evaluation of payment alternatives: Panel members 
were provided descriptions of payment alternatives 
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Analysis and Reporting

The research question is clearly identified as the panel meeting 
discussion guide is developed. The research staff summarizes 
the findings of the meeting into a PowerPoint presentation, 
and if requested, an executive summary. All stakeholders who 
participate in the panel meeting receive a copy of the presen-
tation and executive summary, and market research staff will 
make a presentation of the results to staff, board members, or 
management, if requested. The requesting department distrib-
utes the findings to its stakeholders, and those staffers who 
attended the meeting can address specific questions about the 
proceedings.

Panel members do not routinely receive the final report. 
On rare occasions the final report is requested by a panel 
member, which is provided as a matter of open-records law.

Benefits, Cost, and Concerns

Benefits

The benefits of the panel survey mirror those of a traditional 
focus group. There is an opportunity to gain an in-depth under-
standing of the research topic, and to understand how the rider 
perceives and processes information regarding the transit 
system. Panel members become familiar with the process after 
the first meeting and are then able to focus more quickly on 
the tasks required, because they know the routine. The group 
discussion produces data and insights that would be less 
accessible without the interaction of a group setting. Listening 
to others’ experiences stimulates thoughts and ideas in each 
of the panel members that might otherwise not have been 
brought to light.

Often research is conducted by telephone or in a format 
where the client has little participation until a final report is 
produced. The panel meetings allow the stakeholders to be at 
the meeting, so they see and hear findings directly from the 
customer. This first-hand experience helps each staff mem-
ber gain a better appreciation of customer needs, creating a 
customer orientation throughout the agency.

Since the panels are replaced annually, recruitment costs 
are reduced, and members are less likely to become too sen-
sitized to transit issues; similarly, the creation of a new panel 

every year ensures that fresh perspectives are brought to 
the table.

Cost

This focus-group style panel research provides a rich source 
of information, and because everything is done internally, 
the program is very affordable. The cost is mostly limited to 
the buffet dinners provided at the meetings, along with the 
foregone revenue from the monthly and annual transit passes. 
Online recruiting reduces the staff time needed to establish 
the panel, estimated to be approximately one week. Devel-
oping the meeting materials, setting up the meetings, and 
reporting afterward require one to two weeks of staff time per 
meeting, for a total of 0.1 to 0.15 FTE needed to administer 
the program.

Concerns

A drawback to the panel approach is its small sample size, 
which doesn’t provide the statistical accuracy needed for some 
research topics. Additional research techniques are needed to 
address all of the various questions posed by agency staff.

A second concern is that the panel is made up of engaged 
transit riders who do not necessarily reflect the views of those 
unfamiliar with RTD services. The panel members can be 
too focused on a specific issue, or too knowledgeable about 
the transit services, and thus not open to certain approaches, 
ideas, or topics.

Legal, Ethical, and Privacy Issues

RTD has not had any legal, ethical, or privacy issue concerns 
related to its panel research program. Panel members use only 
their first names, and the meetings are structured so that they 
do not encourage personal interaction between panel members. 
Personal information is collected on a secure server and is 
only available to market research staff. The information is not 
shared with any other departments or entities outside of RTD.

Lessons Learned/Elements for Success

Experience has shown that persons who regularly call the 
RTD complaint line tend to come to meetings with a specific 
agenda in mind and distract from the meeting topics without 
adding to the discussion. All potential panel members are 
screened against the RTD complaint database to identify any 
who are habitual callers to the system and would not make 
good participants.

Meetings need to be tightly structured around the research 
question, with a full schedule of both discussion and inter-
active exercises. This keeps panel members engaged and 

and asked to compare the likelihood of their use of 
each of the potential solutions.

•	 �Demographics: Panel members were asked to pro-
vide several pieces of demographic information.

•	 �Observations: Time to completion and other observa-
tions from RTD staff members were recorded to pro-
vide additional details on panel member performance.
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moving forward so there is less likelihood of their straying 
off topic. If the discussion does stray, the moderator steps in 
immediately to re-focus the discussion. Off-topic comments 
can be acknowledged but noted as something to bring up with 
RTD staff after the meeting.

RTD management and staff have been pleasantly surprised 
over the years at the quality of the panel members, their 
involvement in RTD issues, and the thoughtful, considered 
input that they provide. It is enjoyable for everyone, with 
very positive feedback from all involved, panel members and 
RTD staff.

MINNESOTA DEPARTMENT OF TRANSPORTATION 
CASE EXAMPLE

Overview

The MnDOT research department uses a variety of techniques 
to understand the needs of its customers (the taxpayers of 
Minnesota). Extensive ad-hoc telephone and annual track-
ing surveys have been supplemented with focus groups that 
address the qualitative “why?” questions that are sometimes 
difficult to capture through quantitative studies (see Figure 6).

The dramatic decline in the number of households that 
have and use a landline telephone, and the rise of social media 
as a communication tool not only between individuals but also 
between individuals and organizations, has made telephone 
surveying more difficult and has resulted in survey samples 
that do not mirror the general population.. These changes have 
led the MnDOT to introduce a new research strategy building 
on the use of the Internet and social media communities to 
supplement its existing research program.

The online panel community approach provides an oppor-
tunity to combine the sample sizes of quantitative methods 
with the depth of discussion provided by focus groups through 
on-going and iterative surveying and discussions. The results 
of one test might spark changes to the program, which could 
be re-tested with the community, allowing experimentation 
and refinement of ideas and improvements to the final product. 
A vendor with extensive experience in establishing online 
communities was selected to manage the program. To preserve 
the integrity of this program, the community is not used for 
public outreach or public relations.

Panel Sampling, Recruitment, and Maintenance

Panel Sampling and Recruitment

Several recruitment strategies were used by the vendor to 
determine what would be the best method of obtaining a 
representative sample. In the end, online recruitment was the 
easiest and least expensive method for obtaining a valid sample 
of the general population with Internet access.

The panel consists of 600 panel members, approximately 
300 members from the Minneapolis/St. Paul urban and sur-
rounding suburbs and 300 panel members from the remainder 
of the state. The membership is designed to mirror the popula-
tion based on geography, gender, age, income, and education. 
There is a known bias in that the panel is an online community, 
so that members must have Internet access to participate.

A transportation profile is captured at the time of panel 
recruitment. This includes whether members commute dur-
ing peak period and their mode of travel (for example, single 
occupant vehicle, carpool, transit, bike, train, or pedestrian). 

Quantitative
Research 
Methods  

Hybrid
Online Customer 

Community

Qualitative
Research Methods  

Higher
Precision
(Omnibus)

Deeper 
Understanding
(Focus Groups)

Understanding   
Research Methods

FIGURE 6  Market research techniques employed at MnDOT.
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In addition, panel members are asked to provide a personal 
profile that includes self-reporting on whether or not they 
describe themselves as having a disability.

MnDOT was specific in wanting to develop an online panel 
community for the purpose of research, not public relations. 
The community is not marketed or publicized. Persons who 
hear about the online community and volunteer to participate 
are politely refused.

Panel Maintenance

A key element of panel maintenance is ongoing engagement 
among panel members. The community is not just surveys—
it is also a community discussion opportunity. High activity 
generates high engagement and response. Every week, there 
is something new posed to the community. Some weeks it is a 
strategic survey to inform program development; other weeks 
there are broader topics that invite open discussion. Both are 
important and add value to transportation planning while 
keeping the panel engaged and reducing attrition.

Panel members receive a $10 gift card each month that they 
fully participate. This was vetted by members, who indicated 
that they believed it was the right amount of incentive: They 
deserved a small token of appreciation for weekly feedback 
over an extended period, but any greater amount would be 
perceived as too much of a taxpayer expense.

The panel is refreshed once a year to keep members 
engaged and avoid their becoming too sensitized to MnDOT 
issues. If needed, the option exists to refresh twice a year. 
Approximately 30% of the panel is replaced each year, based 
on the level of member involvement. Those who have not 
participated regularly are thanked for their past input, then 
removed from the panel and replaced with new members 
recruited to maintain the target demographic profile of the 
community.

Implementation, Analysis, and Reporting

Implementation

The online community is open only to research panel members. 
The community is intended to be useful for MnDOT while 
being interesting to participants. There are a variety of online 
tools with which researchers interact with the panel members, 
including surveys, brainstorms, discussions, live chats, image 
galleries, video clips and attachments. The community’s home 
page, Mn/DOT Talk, features the week’s survey, discussion 
questions, and an informational section on the homepage that 
describes what is happening with the online community that 
week. The home page and sign-in screen is shown in Figure 7.

To earn their monthly incentives, panel members need to 
sign in each week and participate in all surveys and commu-

nity interactions. MnDOT staff identifies the weekly issue to 
be addressed: For example, if there was a major snow storm, 
panelists might be asked if they traveled to work during the 
snow and how MnDOT performed on snow removal.

The research topics are gathered from MnDOT leadership, 
district/regional offices, and other transportation stakeholders, 
and agency staff meets with the vendor each week to coor-
dinate on survey objectives and topics for that week, and to 
draft the survey questions. Although the weekly content is 
typically developed by MnDOT, the vendor is available to 
assist with developing community engagement activities and 
other tasks as needed.

MnDOT came into the process with the belief that monthly 
surveys would be better than weekly activities, which MnDOT 
feared could burn out the panel members. However, the expe-
rience of the private sector has been that frequent communi-
cation on a variety of levels actually increases response rates 
and quality of participation by the community; and the vendor 
recommended hosting weekly activities. Response rates are 
good, panel members are interested and engaged, and the 
content of the feedback is of high value.

MnDOT panel members may send comments to MnDOT 
staff at any time through this community. MnDOT also 
encourages informal exchanges among members address-
ing transportation-related issues, and community members 
can even create their own transportation discussions and 
surveys to distribute to all members. It is believed that through 
these three-way interactions (MnDOT to members, mem-
bers to MnDOT, and members to members) that new learning 
occurs. One example is the use of roundabouts, a traffic control 
device used in Minnesota. A panel member raised questions 
about how to safely navigate a roundabout. This generated an 
active discussion among members, signaling to MnDOT that 
there might be misperceptions about roundabouts and a need 
for more education. Surveys on the topic of roundabouts were 
conducted and information was added to the online community 
site. The information was also made available to the general 
public through other MnDOT communication channels.

Analysis and Reporting

The goal was to obtain close to 300 responses (out of 600 mem-
bers) per week. The outgoing sample yields a close represen-
tation of the state’s population, but the returning data are not 
weighted to adjust for non-response. The online community 
results are not expected to have the highest level of precision; 
other research tools provide that information to the agency. 
A comparison of the unweighted results to the statewide profile 
has shown that the results, although not be perfect, are adequate 
for the agency’s needs and intended use of results.

The results provided are usually simple cross-tabulations 
of the data results, for example, comparing commuters to 
non-commuters; or Metro area residents vs. outer-state 
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Minnesotans. MnDOT recognizes the limitations of the online 
community and is careful when interpreting and projecting 
results from surveys and discussions.

Results of surveys are not directly provided to the panel 
on the community site. Instead, the community is shown how 
the data were used and is provided advance notice of any 
campaign or changes to the system as a result of its input. 
MnDOT has also created a video in which State Transportation 
Commissioner Tom Sorel expresses his appreciation for the 
work of the community, its value to the agency, and how, spe-
cifically, its feedback has been used. The video demonstrates 
top management’s support and appreciation of the participants, 
and puts a public face on a large state agency.

Key to the internal success of this program is closing the 
loop with the rest of the agency. A website was created on the 
MnDOT intranet dedicated to the information collected from 

the online community (see Figure 8). This site is intended to 
be directly accessible, providing regular summaries of the 
survey and discussions that offer insight into MnDOT’s 
customer base. As a result, overall understanding of customer 
needs has increased and is regularly discussed in decision-
making circles.

Benefits, Cost, and Concerns

Benefits

The online community is a nimble, cost-effective resource. 
Previously, the agency relied primarily on large telephone 
studies to provide quantitative data. That type of study is still 
used for annual tracking, but is not helpful in responding to 
the agency’s immediate and dynamic needs for customer input. 
Focus groups also have drawbacks. Organizing groups of 
10 to 12 persons to explore a topic through in-depth study is 

FIGURE 7  Home page for the “Mn/DOT Talk” online customer community.
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labor-intensive, and yields limited information from residents 
of only one geographic area. The online panel community 
approach has the ability to respond quickly to statewide ques-
tions with a larger, more representative sample, while at the 
same time offering an iterative, interactive learning venue 
without additional cost.

An example of how the community works addressed the 
topic of a “zipper merge,” where cars entering a freeway 
needed to merge into one lane of traffic (see Figure 9 for an 
example of a zipper merge). Rather than use the entire length 
of the merge lane and merge near the end of the zone, drivers  
would typically attempt to merge as soon as possible, thereby 
significantly extending backups. Initially, MnDOT staff 
thought the lack of proper zipper merging was the result of 
ineffective signage. However, after posing survey questions, 
testing new signs with several hundred panel members, and 
instituting online discussions, the agency realized that the 
problem was not direction, but a “Minnesota nice” issue. In 
Minnesota, merging late was perceived as being rude, and no 
amount of signage would change that perception. Few people 
wanted to risk being viewed by other drivers as “that guy,” 
meaning the one who is “budging in line.” As a result, an infor-
mation campaign was launched to educate drivers on how the 
zipper merge is intended to work (see Figure 10). Without 
the repeated testing and conversations with the online com-
munity, it is unlikely that staff would have realized that they 
were dealing with a cultural issue.

This ability of the community to provide a quick response 
to emerging needs has resulted in staff from all over the agency 
bringing forward new topics to engage the customers. After 
two years of continuous research, and with the iHUB internal 
site making customer research accessible to all staff, employ-
ees are developing a deeper understanding and appreciation 
of customer feedback in decision-making. Another advantage 

FIGURE 8  MnDOT’s internal webpage “iHub” for the online customer community.

FIGURE 9  Example of a zipper merge.
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that became clear after the community was established was the 
value of using the customers’ own language. The online com-
munity provides a rich source of words and terminology that 
can be used in to create clear communications to the public.

Cost

The online community program at MnDOT is entering its 
third year. One full-time employee is needed to maintain the 
program, coordinate the research questions, develop the ques-
tionnaires, report on results, and work closely with the full-
service vendor. The vendor implements the program, recruits 
and maintains the panel, runs the community site, assists with 
the panel engagement activities, collects and summarizes 
survey data, and performs other tasks as needed. Total cost 
for the vendor services in 2012 was $260,000, including 
respondent incentives. The panel size is being reduced to 
400 members, 200 from Minneapolis–St. Paul and 200 from 
the remainder of the state, in an effort to contain costs while 
still keeping the community active.

Concerns

There was initial concern that some panel members might use 
inappropriate language or otherwise be disrespectful during 
online discussions, because all comments are accessible to 
the community; so a strategy to handle inappropriate activity 
was developed even before the community was launched. 
Panel members are warned that communication is open and 
that all postings must be respectful. Some panel members 
have used some strong language and had to be reminded of the 
rules of engagement; but this has not been a serious problem; 
In the first two years of the program, only one person had to 
be removed for continuing inappropriate communication after 
receiving a warning.

Legal, Ethical, and Privacy Issues

Before proceeding with the online community, MnDOT 
research staff conferred with general counsel to discuss risks 
and limitations of the program. Minnesota has legislation 
referred to as the Tennessen warning: Whenever a government 
entity collects private or confidential data from an individ-
ual about that individual, the agency must give him/her a 
Tennessen warning notice (see Minnesota Statutes, section 
13.04, subdivision 2). The purpose of the notice is to enable 
an individual to make an informed decision about whether to 
provide the government entity with that data. A government 
agency may not collect data on individuals unless the collec-
tion is necessary for the agency to carry out its duties under 
a program that is authorized by law (see Minnesota Statutes, 
section 13.05, subdivision 3).

Following is an example of how this warning is used in 
MnDOT market research, including the online community:

Hello, this is [YOUR NAME] from [Market Research Sup-
plier Name] and we are calling ON BEHALF OF the Minnesota 
Department of Transportation. Mn/DOT (pronounced “mindot”) 
is interested in your opinions about your driving experiences on 
Minnesota’s freeways and state highways. We are not selling any-
thing; this is for research purposes only. You are not obligated to 
do this survey but your responses will help to inform Mn/DOT of 
public attitudes when making decisions. All your responses will 
be combined with others in the study and your name is never made 
known to Mn/DOT or the rest of the public.

The information provided to potential panel members in the 
screening questionnaire includes the Tennessen warning that 
any information members provide is strictly voluntary, and 
that they can refuse to participate or opt out of the program 
at any time.

The individual’s name and contact information is collected 
and maintained by the vendor, providing a wall between the 
panel members and the state. Identification on the community 
website is only by first name and last initial; however, the 
community is a social media-style interactive website, and 
panel members are able to include a photo with their online 
information, if they so choose.

Lessons Learned/Elements for Success

MnDOT recognized the value of the online research com-
munity approach and did not want its foray into this new 
research strategy to fail. The agency selected a vendor based 
on a number of factors: cost of services, depth of experience 
in developing online communities, and the agency’s desire 
for three-way communications (MnDOT to the customer, 
customer to customer, and customer to MnDOT). The vendor 
provided significant experience and counsel as the agency 
was charting this new ground; consequently, MnDOT was 
able to avoid possible challenges and problems as a result of 
the partnership.

FIGURE 10  Signage developed from the online community 
discussion.
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Weekly discussions and activities designed to interest panel 
members have proven to be the key to continued engagement. 
Response rates are good and exchanges are substantive, which 
result in high quality information from the online community.

Market researchers are used to developing formal ques-
tions to be used in telephone, in-person intercept, and written 
surveys. An online community needs a more conversational 
style of questions. The depth of experience provided by the 
vendor helped MnDOT staff transition from the traditional 
research and question format methods to the world of social 
media.

Even as a research tool, the community has public rela-
tions value. Panel members are fascinated and impressed 
that MnDOT is using this technique and asking for feedback 
from the public. Occasional videos of the transportation com-
missioner addressing the community provide a “face” for 
what might be an impersonal public agency. Panel members 
“expect it from government, but are surprised it actually 
happens!”

METROPOLITAN TRANSPORTATION AUTHORITY 
CASE EXAMPLE

Overview

The MTA in New York City initiated its panel research pro-
gram in 1995 to monitor operation of the system through 
the perspective of the average New Yorker. The study was 
designed as a “transportation” survey and did not specifi-
cally identify itself as an MTA project. This helped keep the 
focus on New York and travel within the city, and reduced the 
potential for the panel to become a forum about public transit.

The panel consisted of 1,500 members recruited by tele-
phone to mirror the general population of New York City. 
Every day, the vendor surveyed 12 to 15 panel members by 
telephone, providing a continuous stream of data that could 
be used at a moment’s notice to answer operational questions. 
Typical uses of the data included tracking ratings of satisfac-
tion with safety and security in the days immediately following 
any incident, and adding questions to the survey for a period 
of time to gauge reaction to a new advertising campaign. The 
panel survey was utilized by staff from all over the agency to 
identify issues of concern to the public; results were, in effect, 
used as a report card for customer service and attitudes about 
MTA service measured over time. The panel research program 
ended in 2010 after 15 years.

Panel Sampling, Recruitment, and Maintenance

Panel Sampling and Recruitment

MTA employed an outside vendor to recruit and maintain the 
panel, and to administer the surveys. The panel was recruited 
through random-digit-dial calls to match census data based 

on location (zip code of residence and borough) and demo-
graphics (age, income, ethnicity/race, etc.). MTA staff had no 
direct contact with the panelists and no access to panel names 
or contact information.

Panel Maintenance

To sustain panel interest, MTA offered three levels of incen-
tives: (1) Every time the vendor successfully contacted a panel 
member, the panel member received a $10 incentive, even if 
the survey was not completed; (2) all panelists were mailed a 
professionally produced quarterly newsletter from the vendor 
that focused on life in New York City; and (3) every quarter, 
there were raffles for savings bonds in various denominations 
up to $1,000. All incentives were managed and distributed by 
the vendor.

The vendor completed 400 surveys each month, a total of 
4,800 each year. With a pool of 1,500 members, the vendor 
only needed to contact each panel member about every four 
months. Panel members who were successfully contacted 
three times within 18 months were replaced to keep the panel 
fresh. Panel members were also replaced if they could not 
be reached after multiple attempts. Replacements were also 
recruited by telephone, to match the demographics of the 
person being replaced, maintaining the overall demographic 
and geographic profile of the region.

Replacing panel members avoided concerns with creating 
“professional” respondents and ensured that a wide variety 
of viewpoints were being obtained. For example, New York 
City has a large immigrant population, with many more arriv-
ing every year. The study recruitment would naturally reach 
both new immigrants and newly arrived residents. As they 
adjusted to life in the city, however, their perceptions changed. 
Continuous refreshment of panel members new to New York 
maintained the “newcomer” perspective.

Implementation, Analysis, and Reporting

The survey was developed by MTA staff in coordination 
with the vendor. It collected travel behavior data, attitudes 
about travel in New York, satisfaction with service attributes, 
specifically focused questions (for example, tracking adver-
tising or promotional campaigns), and demographics. The tele-
phone call typically lasted 22–23 minutes, including the time 
required to connect with the correct person in the household 
and update contact information; the heart of the questionnaire 
took approximately 16 minutes.

Surveying was conducted seven days a week, with the 
exception of major holidays. Four hundred interviews were 
conducted each month (12–15 per day), providing a continu-
ous stream of data. This allowed the surveys to be modified 
at very short notice. For example, when there was a need to 
understand what the public believed about cellular service in 
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the subway, questions could be inserted and left in the panel 
survey for a specified period of time or until the desired sam-
ple size was reached (a sample size of 100 could be obtained 
in about a week). Questions related to advertising and pro-
motional activities were typically fielded for six months to 
ensure that a sufficient portion of the population had seen 
the advertising.

The vendor provided data to MTA staff on a monthly 
basis. The data were weighted to mirror the population of the 
New York City both demographically and geographically. 
(Weights were applied based on the profile of the entire panel, 
not the profile of the respondents from that particular quarter’s 
surveys.) Use of public transportation was not a weighting 
criterion.

MTA staff prepared the ad-hoc and quarterly reports using 
Statistical Package for the Social Sciences (SPSS) software. 
Quarterly reports on public satisfaction with surface or sub-
way service gave the operational departments a checklist on 
what areas were improving and which needed more attention. 
Ad hoc reports using monthly data provided an early warn-
ing system for new or growing problems in the system, such 
as concerns with station personnel or smells in the subway. 
Daily survey results, combined with the monthly data, pro-
vided a measurement of public response to specific issues. 
For example, if there was a significant security incident, 
public satisfaction measures with service attributes in the days 
before and immediately following the event could be tracked 
to better understand how the public perceptions changed in 
response to the incident.

Benefits, Cost, and Concerns

Benefits

The primary benefit of the panel was the daily surveying, 
which provided a nimble, dynamic research tool. Because it 
was daily, information on public reactions was captured real-
time, not by asking people to “think back to when . . . ” and 
then report on what they thought they believed at that time. 
Operations managers for both the subway and bus systems 
also relied on this continuous approach and systematic feed-
back to alert them to developing issues and areas needing 
immediate attention.

The fluidity of this technique also allowed the addition of 
new questions as they arose from operations and management. 
A question could be crafted and implemented within days, 
and the quick turnaround of results helped inform manage-
ment decision making.

Over the 15 years of the panel survey, a vast and in-depth 
database of information was developed, providing an in-depth 
understanding of the MTA customer and the image of MTA 
in the minds of the typical New Yorker. These longitudinal 
data could be mined for years after it had been collected.

Cost

The main drawback to the study was the cost. By 2010, 
when the program was ended, the average vendor cost was 
$250,000–300,000 per year to maintain the panel (includ-
ing incentives and refreshment of the panel) and to field the 
surveys. The MTA project manager had daily contact with 
the vendor, managed the questionnaire, analyzed the data, and 
wrote the ad hoc and quarterly reports. Staff time needed was 
approximately 0.5 FTE.

Concerns

There were no concerns with this panel survey program other 
than the on-going cost.

Legal, Ethical, and Privacy Issues

MTA did not have any legal, ethical, or privacy issues with 
its panel. The panel was developed and maintained by the 
vendor, with all contact funneled through the vendor. On 
occasion, a call from the public would be forwarded internally 
through MTA to the project manager. He would then pass 
the contact to the vendor, who would respond to the public 
inquiry. This provided a wall between the agency and the 
panel, protecting the integrity of the research and assuring 
anonymity for the panel members. In addition, this eliminated 
the concern that panel identities could be released through 
public records laws.

Lessons Learned/Elements for Success

MTA had 15 years of experience with on-going panel research. 
The key element of success was replenishing the panel to 
keep it dynamic and fresh. Rules were put in place and strictly 
adhered to throughout the life of the panel effort. This kept 
participants from becoming “professional survey takers” and 
ensured a rotating panel with fresh ideas.

A second element that was deemed critical for the long-
term success of the panel was having it address broad travel 
patterns and travel modes, not New York City public transit, 
to avoid sensitizing participants to subway and bus issues. For 
example, the survey would ask if the panel member traveled 
to the airport and, if so, what mode of travel he/she used to 
get there. The popular quarterly newsletter focused on travel 
and life in New York City, reinforcing that the survey was 
about urban culture, not public transportation.

To manage costs, MTA recommends a long-term contract 
with the vendor. The initial cost is in the set-up of the project. 
Agreeing on a long-term contract allows the agency to budget 
for a consistent expected expense, and the vendor may offer 
a better price in exchange for having a steady revenue stream 
for several years at a time.
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WASHINGTON STATE TRANSPORTATION  
COMMISSION CASE EXAMPLE

Overview

In 2006, the Washington state legislature passed a law 
requiring the WSTC to conduct surveys of ferry riders every 
two years to help inform level of service, operational, pricing, 
planning, and investment decisions. (See Appendix D for 
relevant sections of the code.) WSTC conducted comprehen-
sive, on-board surveys of ferry riders’ attitudes and opinions 
regarding ferry service. However, while they provided excel-
lent information from the riding public, it was recognized that 
these paper surveys did not allow researchers an opportunity 
to follow up with the same riders over time to track trends, 
or to conduct additional research such as conjoint studies to 
support fare elasticity models. In addition, it was realized 
that passengers were eager to share their opinions about the 
Washington State Ferries (WSF) system, incentive-free. As  
a result, WSTC decided to create and maintain a panel of  
riders to communicate regarding service, fares, planning, and 
investments in the ferry system. The online panel, called the 
Ferry Riders’ Opinion Group (FROG), provides a mechanism 
to conduct the required ferry rider surveys and other topical 
surveys with quick turnaround times and timely feedback 
on issues of importance to the WSTC, the state legislature, 
and the WSF.

The program was developed by a market research consul-
tant who reports directly to the WSTC. Together, they hired a 
team of market research vendors to implement the program, 
providing the software backbone of the project, panel man-
agement, survey invitations, and questionnaire programming 
software. The FROG online panel had more than 6,500 par-
ticipants in 2012, and is open to anyone who wishes to join, 
providing both market research and public relations benefits 
for the state ferry system.

Panel Sampling, Recruitment, and Maintenance

Panel Sampling and Recruitment

Initial recruitment for the panel was conducted in the winter 
of 2010 using in-person intercepts to distribute a paper recruit-
ment form. Passengers were approached either while waiting 
on the dock or while travelling on board the ferry and asked 
if they would be interested in being a part of panel of riders 
that could give the state feedback on ferry fares, service quality, 
and system operation issues. Those who were interested were 
asked to provide their names and e-mail addresses, which were 
entered into a database and were then used to send invitations 
to join the panel. A secondary recruitment process was con-
ducted the following summer to attract the more casual and 
recreational riders of WSF to the survey panel.

In subsequent years, riders were recruited to the FROG 
panel using a variety of traditional methods, including mailers, 
press releases in the print and TV media, and WSTC and 

WSDOT/WSF web postings. The WSTC has also experi-
mented with recruiting panelists using smart phone-based 
QR codes, which are provided on posters on the ferries and 
terminals. Passengers scan the QR code with a smart phone to 
vote on whether ferry service is a good or poor value for the 
fare paid, and then are connected to the FROG website where 
they can join the panel (see Figure 11). About 120 new panel 
members have joined as a result of following up on the QR 
link. The posters also provide the FROG website address so 
passengers can sign up directly without using the QR codes 
(an unknown number did so).

Although the number of new sign-ups is relatively small 
in this case, the promotion also provides a visual reminder 
that the WSTC & WSF are interested in customer feedback, 
and was used in conjunction with the start of a system-wide 
survey on fare media utilizing the FROG panel members.

Gathering input from the occasional and/or recreational 
ferry riders, who are much less likely to become FROG panel 
members, is more difficult, yet their input is required under 
Washington state law. The WSTC’s primary survey efforts 
have been done two times over the two-year budget biennium: 
once in the winter and once in the summer. Summer is the 
prime time to gather input from the recreational riders in 

FIGURE 11  Poster to recruit membership in the FROG panel.
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particular, but because they are unlikely to be panel members, 
the WSTC has had to rely more on traditional on-board sur-
veying of this customer segment. However, the plans for the 
summer 2012 surveying shifted towards a more technology-
driven platform: Instead of handing out paper surveys, sur-
veyors were to use notepad technology to conduct on-board 
surveys and input the data directly into the notepad device. 
Passengers were to be asked whether they are FROG mem-
bers or not.

Current FROG members will be encouraged to take  
the survey by means of the link in the e-mail sent to them. 
Non-FROG members will be asked if they would be interested 
in joining the FROG panel, and if so, their e-mail addresses 
will be collected and they will receive an e-mail invitation 
to take the survey online. Passengers not interested in being 
part of the panel will be asked an abbreviated set of service 
quality questions. One of the main purposes for this process 
is to capture the casual and recreational riders who might be 
making their only trips on WSF, but who collectively make 
up a significant segment of WSF’s customers.

The move to technology-based data collection was done 
for three reasons: (1) collecting data on board the ferries in 
a fast and efficient paperless manner increases the probabil-
ity of gathering input from more riders who otherwise may 
not have participated in the survey; (2) having the notepad 
device means on-board interviewers won’t be approaching 
passengers with a clipboard, so riders are less likely to try 
to avoid the surveyor; and (3) the technology and QR codes 
may appeal to younger riders less likely to participate in a 
traditional paper-based survey. The move to technology has the 
added benefit of demonstrating that the WSTC is innovative 
and open to the input of riders in a variety of forms, thus raising 
public trust and interest in critical issues.

One of the benefits of a survey panel is that information 
collected on static questions can be saved in FROG mem-
bers’ individual profiles and reused on future surveys. This 
reduces the burden on the respondent because subsequent 
surveys can omit redundant questions, thus making the sur-
vey shorter and more issue-focused without losing the static 
demographic information for data analysis. This information 
can also be appended to future surveys to provide a longitu-
dinal view of to the data; registrants are asked to establish a 
unique password to allow them to modify their panel profile 
submissions at a later point.

When registering to participate in the FROG panel, riders 
are required to provide contact information (e-mail address, 
phone number, home address, zip code, etc.), demographic 
information (gender, birth year, family size, education, house-
hold income, etc.), and baseline attitudinal information (ferry 
usage, trip purpose, perceptions of value, etc.). Individuals 
under the age of 18 are barred from registering based upon 
their birth date, but their contact information is retained, and 
future surveys are sent once they reach 18. The profile data are 

designed both to meet legislative requirements and to ensure 
specific rider segments—casual, vacation, and commuter—
are correctly captured.

Membership in the panel is open to anyone who wishes to 
join, and they remain members until they remove themselves 
from the e-mail list. The current pool of more than 6,500 ferry 
riders can provide reliable data at the system-wide, ferry route, 
county, and legislative district levels. The value of FROG 
research has been acknowledged by both the WSF manage-
ment and legislature, resulting in greater utilization of survey 
findings and results. The WSTC’s goal is to continue to expand 
the panel so that it can provide reliable data at even more 
specific levels, such as sailing time or ferry terminal. It is 
anticipated that FROG will need to grow to about 18,000 mem-
bers to provide data at that level of detail. This will require 
additional advertising through posters, announcements, and 
on-board surveys as the agency looks at new recruitment 
enticements.

Panel Maintenance

Panel membership has grown with the announcement of 
every study since its inception in 2010. Since members are 
only removed at their own request, attrition has been limited. 
Maintaining the panel’s viability requires measuring the  
personal information of new members against those who drop 
out so that recruitment efforts are scaled and implemented 
effectively.

Frequent interaction is essential to keeping panel members 
engaged. In a given two-year biennial state budget cycle, two 
large (35–50 questions) surveys are conducted, along with 
two to four smaller (15–25 questions) studies. To keep the 
panel members engaged between the larger surveys, simple 
“quick poll” surveys of one to three questions are conducted. 
The larger surveys are used to gather ongoing customer 
service-related data and test a variety of issues and ideas. 
In contrast, the smaller studies are typically focused on a 
given operational matter, such as riders’ ability to shift modes 
of transportation, capital funding approaches, ferry fares, 
strategies, and approaches, as well as other key issues. The 
quick-poll surveys, while limited in nature, do keep the panel 
members interested and provide valuable data for the WSTC 
and WSF to consider. One of the benefits of the “quick polls” 
is that when panel members complete one, they are instantly 
shown how their responses compare to all other respondents. 
This feedback provides a non-monetary incentive to partici-
pate, allowing members to see how they line up with other 
ferry riders and how the system as a whole is responding to 
a given question.

No financial incentives for completing a survey have been 
provided to panel members up to this point. This is a state-
funded effort and the project manager believes that using 
taxpayer funds to benefit FROG participants is questionable 
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and controversial. In a separate study, the WSTC conducted 
a survey on statewide transportation funding and issues. 
Participation rates were a bit low in certain parts of the state. 
After careful review, the agency decided to offer the opportu-
nity to win airline tickets as an incentive to stimulate participa-
tion in target markets that were under-represented. To date, the 
agency has received no complaints regarding the use of this 
incentive, opening the door to exploring future incentives as 
a last resort.

Another incentive concept that may be explored is the idea 
of creating a game for participants on the FROG panel, or 
what is called “gamification.” The more participation a member 
has, the more points she/he earns to advance in the game at 
play—similar to a simplified “Farmville” type concept.

Implementation, Analysis, and Reporting

Implementation

The WSTC hired an expert market research professional to act 
as the commission’s project manager and oversee its survey 
efforts. The WSTC Executive Director and the contracted 
project manager together hired a market research company 
to handle questionnaire design, analysis, reporting, and pre-
sentations to legislative bodies and decision makers.

Surveys are deployed to the panel members by e-mail. Panel 
members can also log onto the FROG website at any time to 
see if new surveys are available or to review reports on past 
surveys. While surveys are being conducted, the online pro-
gram checks the IP address of each computer being used to 
fill out a survey, so that it cannot be used to submit duplicate 
surveys should panel members attempt to sway the results.

The panel is used to gather information regarding pos-
sible operational changes, pricing, and investment/funding 
approaches. Recent survey topics include capital funding, fare 
policies and fare levels, mode shift opportunities, elasticity 
of demand, options for reservations, etc. The completion rate 
from FROG panel members has typically been 20%–30%, 
regardless of the length or topic of the survey.

The required customer satisfaction studies are conducted 
each biennium in winter (to capture input from commuters) and 
summer (to capture input from recreational riders). On-board 
intercept surveys are still conducted in the summer because 
many recreational riders are visitors to the area and unlikely to 
be FROG members.

Analysis and Reporting

Because panel membership is open, it is not representative 
of the ferry ridership unless panel data are adjusted against 
actual rider data. To ensure each survey is statistically reliable 
and projectable, results are weighted to match total ridership 

by ferry route and time of day during the period of the survey. 
Spot checks are conducted to make sure that responses by 
mode (vehicle driver, vehicle passenger, pedestrian, etc.) are 
also in line. As the total number of panel members grows, the 
ability to weight by mode within a route is enhanced.

The ferry survey research is typically analyzed at two levels: 
(1) at the personal or rider level (one ferry rider = one vote); 
or (2) the trip level (one ferry ride = one vote). Some analyses  
are more appropriate at the rider level, such as opinions on how 
ferry improvements can be funded; whereas other analyses are 
more appropriate at the trip level, such as the percentage of 
ferry trips taken for recreation purposes. Using information 
on the frequency of ferry ridership, individual rider responses 
are weighted to represent trip level data. Reports are typically 
presented from both the rider total trips perspectives.

The “quick polls” are designed to keep the panel engaged 
and provide data for future surveys. Results of all research 
conducted each biennium are provided to the legislature and 
posted on the WSTC website. As a new feature of the panel 
program, PowerPoint presentations and full reports given to 
the legislature are being posted on the FROG website so that 
panel members can easily access the information and see how 
their opinions were presented to representatives.

Benefits, Costs, and Concerns

Benefits

Panel surveys provide valuable longitudinal data that make 
it easier to understand and track what is happening with ferry 
riders and how those changes may be impacting ferry ridership.

The panel has proven to be a good way to establish an 
ongoing dialogue between decision makers and the riding 
public. It would appear that most people do not join the panel 
to complain but rather to be a part of the conversation and help 
shape the future of the ferry system. This results in a win/win 
outcome—decision makers hear from a vast number of riders 
and the riders play an active role in setting policies that impact 
their lives directly.

FROG’S success has reaped many direct benefits for the 
state legislature. Regulations have been drafted based on the 
results of a given survey and enacted after legislators saw 
how their constituents felt on the subject. This is because the 
surveys are conducted by an independent body—the WSTC, 
which has no political party connection—and the WSTC’s 
contracted market research firms, who serve as technical 
experts and also have no political affiliation. As a result, the 
data are highly credible and both sides of the legislative aisles 
are able to use the data to identify solutions that have bipartisan 
support. As an example, one FROG survey tested support for 
paying a per-ticket fee of varying amounts if the revenues were 
dedicated to a capital fund for future ferry system improve-
ments. The overwhelmingly positive response resulted in the 

Use of Market Research Panels in Transit

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22563


44�

legislature adopting a 25¢ per ticket fee and citing the FROG 
survey. An active conversation has begun in which the legis-
lature has requested questions be asked of the panel to shape 
future ferry-related legislation.

The success of the FROG panel has resulted in the 
expansion of the panel technique to other statewide trans-
portation issues. A recent statewide survey on transportation 
needs and sources of funding for new projects resulted in 
the development of a statewide citizen’s panel called VOWS 
(Voice of Washington Survey). The results from an initial 
survey in Fall 2011 helped shape the passage of an electric 
vehicle tax with overwhelming support of the public and 
legislators.

Cost

The Washington legislature appropriated $350,000 per bien-
nium for the FROG program. The funding paid for the project 
manager, various market research firms, and the vendor who 
provides the software platform. The WSTC and WSF have 
limited staff allocated to the program.

Concerns

There is a concern that the FROG panel could become skewed 
toward persons who have a high vested interest in the ferries. 
This has resulted in a desire to recruit more general and casual 
riders, not just the “enthusiastic” commuters. At present, the 
agency hopes that increasing the total panel membership will 
provide a broader representation across all markets. This will 
require more public relations and advertising efforts to alert 
riders to the panel and help them understand the value of 
participating.

The value and viability of the panel data are directly tied to 
the size of the panel. The smaller it gets, the less the WSTC can 
do in terms of drilling down into detailed subsets of the data, 
such as slicing the data by time of day, sailing direction, etc. 
Again, keeping the overall panel size stable and growing will 
require advertising and public relation campaigns to elicit 
interest and participation.

Legal, Ethical, and Privacy Issues

There have been no overriding legal or ethical concerns 
regarding the implementation of the FROG panel. The only 
concern is with the protection of panel participants’ privacy 
and information that might be obtained from the WSF’s using 

freedom of information petitions. There are state safeguards 
in place to protect individuals’ privacy, but it is unclear as 
to the amount and type of information that would need to be 
provided, if requested. This is an issue that would need to  
be resolved by the Washington State Attorney General’s office.

The FROG website has a very detailed privacy policy 
informing panel members of the legal aspects of joining the 
FROG panel as a state government hosted activity. The legal 
information is provided on the Privacy Policy link at http://
www.ferryridersopiniongroup.com.

In addition to the privacy policy, the screening question-
naire for joining the panel states:

Participation in the research is voluntary. Individual survey 
responses will be kept confidential and will only be used for 
statistical purposes. The Commission would like to encourage 
all customers to join the group and play a role in WSF’s future.

Lessons Learned/Elements for Success

Electronic data collection is more effective and efficient 
than using paper surveys. Communicating with survey panel 
members and gathering data through the online FROG web-
site can be done very quickly, as compared with traditional 
approaches.

There was an initial expectation that ferry riders would not 
want to participate in the FROG panel and complete surveys 
online; however, WSTC’s experience with FROG demon-
strates that an agency should not be reluctant to create online 
panels and solicit customer feedback actively and electroni-
cally. People are very willing to participate in the decisions 
that will be made regarding their services and how the govern-
ment is spending their money. The WSTC has received very 
few complaints out of all its interactions with customers.

Initially, research results were not shared directly with the 
panel members, but there appears to be greater interest and 
value in sharing them. Survey results sent to the legislature 
have been posted on the WSTC website. More recently, 
the WSTC started posting the resulting survey reports on 
the FROG website so panel members can easily access them 
by going to the “My Reports” page on their FROG member 
account. The results may not always be rosy from the agency’s 
point, but publishing them on the panel website adds credibil-
ity to the process and demonstrates that the agency is listening 
to the customer. This builds trust and respect from the panel 
members, provides transparency to the process, and creates a 
public relations value beyond the results of the survey.
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A market research panel is a sampling technique, and therefore 
falls within Step 2. Sampling is a critical issue in developing a 
panel and the appropriate application of panel survey results.

Sampling

Traditional survey sampling is based on the concept of a 
random sample. A random sample is designed to provide 
results that can be projected to a particular target population 
with a specified level of accuracy. Collecting data using a 
traditional random sample can be a lengthy process, increas-
ing costs and delaying completion of the research; but yields 
results with a known level of accuracy.

A non-probabilistic sample (of which one type is called 
a “convenience sample”) is not random, which simplifies 
and shortens the data collection process; however, because 
the sample is not random, the results cannot be projected 
to a target population. The Internet, smart phones, and social 
media are rapidly supplanting traditional modes of com-
munications. Many surveys are now conducted over the 
Internet; but as online panel recruitment and surveying pro-
vides a non-probabilistic sample, those survey results should 
be used for concepts and idea formation, not for estimates of 
the population.

Sources of Error and Bias in Market Research

There are many potential sources of error and bias in market 
research. This synthesis highlights three categories of error 
as they relate to market research panels. Coverage error is 
perhaps the most significant issue for studies that use online 
recruitment and surveying, because certain segments of the 
population do not have access to, or do not use, the Internet, 
and therefore cannot participate. Non-response bias occurs 
when individuals selected as part of a sample either do not 
respond to the request to complete the survey or decline to 
answer some or all of the questions. This can be exacerbated 
in panel surveys, since members must continue to partici-
pate from the recruitment stage through multiple surveys. 
Measurement error is the difference between an observed 
response and the true response, and has been shown to occur 
when researchers shift from interview surveys (e.g., intercept 
or telephone) surveys to self-administered (e.g., paper or 
online) surveys. A second source of measurement error in 
panel surveys is called “panel conditioning,” which refers 

From the late 1950s through the 1990s, market research was 
conducted primarily through random-digit-dial telephone sur-
veys, personal intercept surveys, and the U.S. Postal Service. 
Transit studies typically employed on-board surveys, tele-
phone surveys, and focus groups. However, evolving modes 
of communication, most notably cell phones, the Internet, and 
social media, have created a fundamental change in market 
research. At the same time, transit agencies face increasingly 
constrained research budgets and shortened timelines, and need 
alternative market research approaches that provide quality 
data more quickly and less expensively.

Market research panels provide an option for affordable 
customer research to support transit management decision-
making. This synthesis examines the various types of panels, 
how they can be tailored to address a variety of transit agency 
needs, and areas of concern that the researcher should be aware 
of to ensure appropriate use of panel survey data.

MARKET RESEARCH CONTEXT

Market research is the gathering and evaluation of data regard-
ing consumers’ preferences for products and services. In the 
transit industry, market research supports decision-making 
in all aspects of planning and operations, including service 
routing and scheduling, fare policy and implementation, adver-
tising and promotion of transit services, vehicle and customer 
amenities, customer information, and long-term financing 
and planning. The private sector has applied market research 
extensively for more than 50 years and has developed a wide 
variety of techniques that can be used by the transit industry 
to collect and analyze customer information.

Market Research Process

Market research is used to identify and define marketing 
opportunities and problems; to generate, refine, and evaluate 
marketing actions; to monitor performance; and to clarify the 
market research process itself.

Market research has four steps: (1) planning the study 
(specifying the data necessary to address the issue); (2) design-
ing the research methodology; (3) conducting the research 
survey(s); and (4) analyzing and reporting the findings and 
their implications. Although there are variations in this process, 
it remains essentially the same for all market research studies. 

chapter five
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to members’ becoming more attuned to the issue and therefore 
responding differently than if they had not been on the panel.

Adjustments to Reduce Error and Bias

Sampling strategies and data weighting are among techniques 
that can be used to reduce the effects of sampling error in 
surveys. Online panel surveys may require additional strategies 
to weed out respondents who are not truly engaged or are only 
completing the questionnaire to receive an incentive. Adjust-
ing a non-probabilistic sample to make it representative of 
a target population can be time-consuming and expensive, 
offsetting two of the primary benefits of panel research. As a 
result, market researchers are experimenting with dual-frame 
or multi-frame sampling to increase survey coverage and create 
a more representative sample.

MARKET RESEARCH PANELS

A survey panel is selected to provide data for the analysis of 
some specific aspect of a target population. Panel surveys 
have been used in transportation for many years, but new 
technologies are changing the definitions and applications of 
market research panels, expanding them to address a variety 
of research needs.

Types of Market Research Panels

The traditional definition of a panel—what the American 
Marketing Association considers to be a “true panel”—
includes the respondents’ being measured over multiple sur-
veys with respect to the same variables. Market researchers 
also employ “omnibus panels,” in which respondents are 
measured over multiple surveys but on variables that change 
each time. Omnibus panels developed by an organization 
solely for its own use are called “client panels.” In addition, 
market research vendors have developed online access panels 
that an agency can “buy into” for a specific project. Recently, 
social media techniques have been combined with client 
panels to create “online research communities” in which panel 
members log in to a closed website to participate in surveys 
and discussions and to interact with other panel members 
and/or the sponsoring agency.

Conducting Panel Research

There are four stages in panel research. Stage 1 involves the 
recruitment of panel members, either through traditional 
means, such as telephone or in-person solicitation; through 
agency contact lists; or through online methods, such as pop-up 
advertisements or a link on the agency website. Stage 2 refers 
to the profiling and assembling of panel members. With tele-
phone or in-person recruitment, profiling the respondents and 
having them join the panel is done when the potential panel 

members are first contacted. Agency contact lists require 
contacting potential panel members to collect basic informa-
tion and screening to determine if the person will make a good 
addition. With online recruitment, there is typically a screen-
ing questionnaire, as part of which the respondent agrees to 
become a member of the panel. Stage 3 covers implementa-
tion of the panel survey. This can be done through traditional 
methods, such as telephone surveys, paper surveys, or focus 
groups; or online. Stage 4 pertains to panel maintenance. 
Maintaining panel membership is important to ensure the 
integrity of the sample and to limit costs. Attrition from any 
panel is to be expected, but steps can be taken to reduce it, 
including frequent communication, engaging survey topics, 
and incentives such as free transit passes or savings bonds.

HOW TRANSIT AGENCIES ARE USING  
PANEL SURVEYS

A survey of 31 industry agencies showed that only 10 transit 
agencies had completed a project using a market research 
panel. However, interest in the method is growing, with nine 
other agencies having considered or reporting being in the 
process of developing a market research panel.

Survey Topics for Panel Research

Transit agencies have used panel surveys to address a wide 
variety of topics: rider attitudes and satisfaction, marketing 
and message development, public awareness of transit issues 
and input on planning projects, and evaluating the effects of 
agency actions. Although less frequently cited, other informa-
tion gathered includes basic travel behavior characteristics and 
demographics. One agency that uses a panel for focus group-
style research has used it to test products, such as parking pay-
ment equipment and the agency website interface for mobile 
devices; to develop a brand image and messaging; and for 
long-range transit planning.

Benefits of Panel Surveys

Those agencies that have considered or conducted panel sur-
veys cited as primary benefits of panel surveys the ability to 
conduct research at a moment’s notice and the ability to do 
research with specific target markets (both at 63% of respon-
dents). Other key benefits, cited by 53% to 58% of respondents, 
were the ability to track changes in attitudes or behaviors from 
the same person over time, and that panel surveys are faster 
and cheaper than traditional research.

Concerns with Panel Surveys

The primary concern with panel research was that the panel 
may not be representative of the target population (70% of 
respondents). The other key concerns, cited by about half 
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when care is taken in selecting the panel members are and 
when the research question involves concepts and features, 
not precise estimates of the population. If precise estimates 
are needed, a survey using random sampling techniques is 
necessary to provide reliable results, and research has shown 
that telephone surveying is still superior to online panels in 
providing a random and representative sample.

Step 1, Recruitment

People Want to Participate!

There was an initial expectation that riders would not want 
to participate in a panel or complete surveys online. The 
experience of the participating agencies demonstrates that 
an agency need not be timid about creating online panels and 
actively soliciting customer feedback. Although the panel may 
not be statistically representative of the riding population, many 
people are eager to sign up and participate in the decisions that 
will be made regarding their service and how the government 
is spending their money. The online panel format makes that 
participation easy and efficient.

Methods of Recruitment

A variety of methods has been used to recruit panels. The 
method selected depends on the type of research panel being 
assembled, the type of data that will needed, and whether and 
how much vendors will be used to support the panel research 
effort. Typical methods include random-digit-dial telephon-
ing, using existing agency e-mail lists, recruiting and asking 
for e-mail addresses from other agency surveys (by telephone 
or on-vehicle), posting a link on the agency website, and 
hiring a vendor to provide recruiting services. Advertising and 
promotion of the panel was a key element of open member-
ship research panels at New Jersey Transit and Washington 
State Ferries (WSF). Means of encouraging participation and 
promoting the web address include posters at terminals and 
on vehicles, press releases to engage the media, a message on 
the agency phone lines for callers on hold, and handing out 
business cards with the information at high activity transit 
stops. WSF experimented with using Quick Response codes 
on their posters to take people directly to the website on their 
smart phone.

Probability-based Sampling Has Benefits

A probability-based sample is more expensive to develop than 
a non-probabilistic sample; consequently, replacing panel 
members who leave through attrition or systematic replacement 
is also more costly. The benefit is that a panel can be built that 
represents the general population and survey results can be 
fully analyzed using market research techniques. New York’s 
Metropolitan Transportation Authority successfully used prob-
ability sampling for their panel.

of the respondents, were panel attrition and lack of funding/
staffing to maintain the panel.

Use of Vendors

Agencies were asked what role vendors had in developing and 
implementing their panel research programs. Five general 
tasks were provided: recruiting the panel, maintaining the 
panel, developing the questionnaire, implementing the survey, 
conducting the analysis and reporting. Responses ran the full 
range, from the agency’s having conducted the panel research 
completely in-house to having contracted out all tasks to 
a vendor.

The survey also asked if the agency used a vendor online 
access panel or developed their own client panel. Only one 
agency used an existing commercial online access panel; 
the other nine agencies developed an in-house panel to meet 
specific agency goals.

LESSONS LEARNED

The literature review, industry survey, and case examples 
provided a wealth of information on the issues surrounding 
market research panels and their successful application in 
transportation. Key lessons learned are provided here.

Paradigm Shift

The issues and concerns with online access panel market 
research include the lack of grounding in sampling theory. 
In 1970, 88% of the households in the United States were esti-
mated to have a landline telephone. This level of coverage led 
to the acceptability of using random-digit-dial telephone sur-
veys in place of in-person interviewing. The past 10 years has 
seen a dramatic shift to cell phones and online technologies 
as daily methods of communication for many households 
and individuals. Current estimates are that fewer than 70% 
of U.S. households now have a landline telephone, raising 
the issue of whether random-digit-dial telephone surveys can 
adequately represent the population.

The implication is profound: random-digit-dial telephone 
surveying, the mainstay of current market research, no longer 
provides a probabilistic sample. This shift from probability 
sampling to non-probability sampling is a paradigm shift of 
the magnitude that led to the development of sampling theory 
in 1934. Sampling theory, specifically non-probabilistic 
sampling, has not caught up with the “wireless” age.

As of the writing of this report, no generally accepted 
method of sampling by means of the Internet has been estab-
lished, nor is Internet access pervasive enough that it can 
replace telephone surveys. Given the current state of the prac-
tice, online access panel research can be used successfully 
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Step 2, Assembling and Profiling the Respondents

Open Panel Membership

Panel membership can be closed, where members must be 
selected to join the panel; or open, where anyone can join. 
WSF’s Ferry Riders’ Opinion Group panel is an example of an 
open membership panel, with on-going recruitment to solicit 
new members. Open panels can become over-heavy with 
members who have a high vested interest in the transit system, 
whether to complain about services or advocate for a certain 
planning decision. This creates a need to recruit more general 
and casual riders, not just the “enthusiastic” regular customer, 
requiring ongoing advertising and promotion of the panel.

Screening for a Good Fit

Denver’s Regional Transportation District (RTD) recruits just 
16 riders each year for its focus group-style panel, making 
it important to select members who are engaged and able 
to communicate effectively in the group format. The potential 
panelists complete an online questionnaire with open-ended 
questions about the transit system. These questions allow staff 
to determine which candidates are thoughtful and engaged, 
while weeding out those who may have a personal agenda and 
may not be constructive members. The list of potential panel-
ists is also screened against a list of persons who have filed an 
excessive number of complaints against the agency, reducing 
the likelihood of including “chronic complainers” unlikely to 
provide useful input or feedback to the agency.

Step 3, Conducting the Research

Target Samples versus Completed Surveys

In Portland, Oregon, TriMet contracted with a vendor to use 
the vendor’s existing online access panel. The panel members 
invited to complete the survey were demographically represen-
tative of the transit service district population; however, there 
was significant demographic bias in who completed the sur-
vey. As a result, the data did not reliably represent the popula-
tion, and could not be used for the intended purpose. At the 
Minnesota Department of Transportation (MnDOT), the panel 
participants were recruited to represent the population of the 
metropolitan area, and the remainder of the state. A comparison 
of the unweighted results to the statewide profile has shown 
that the results may not be perfect, but they are adequate for the 
agency information needs and intended use of results.

In both cases, weighting the data would add time and cost 
to the survey, thereby eliminating the benefit of using the 
panel approach. This underscores the need for the researcher 
to understand the goals of the survey at the project planning 
stage and to tailor the sampling technique to the require-
ments, understanding the strengths and limitations of online 
access panels vis-à-vis traditional survey techniques.

Step 4, Panel Maintenance

More Communication Is Better

Researchers have an expectation that frequent contact with 
panel members will lead to burn-out among participants, 
and that they will drop out of the panel as a result. MnDOT’s 
experience with its online research community demonstrated 
that regular weekly discussions and activities are the key 
to continued panelist engagement, high response rates, and 
quality information.

Incentives Are Welcome

Not all public agencies are permitted to provide incentives 
for panel participants, but if allowed, they are very effective. 
RTD has quarterly panel meetings. To encourage all 16 panel 
members to show up every time, the agency offers them a 
monthly pass at each meeting; and participants who attend 
all four meetings receive an annual pass for the following 
year. Incentives used by other agencies include $10 cash 
cards; drawings for U.S. savings bonds of various denomi-
nations; and publications about the city created specifically 
for the panel. WSF provides a noncash incentive: immediate 
gratification. When respondents complete a quick survey, 
they immediately get the results-to-date so they can compare 
their response with other panel members.

Variety of Successful Applications

Panel surveys have been successfully applied to a variety 
of research needs. At RTD, a panel is used for quarterly focus 
groups. The WSF created an open membership panel to 
gather input from as many ferry customers as possible, and 
create a public relations benefit. MnDOT created a closed 
online community that engages in topical discussions as well 
as surveys, thereby providing quantitative and qualitative 
feedback. Metropolitan Transportation Authority created a 
telephone survey panel with daily input that provided a fluid, 
dynamic research tool—real-time customer response instead 
of recollected experience.

Agency Costs

One of the primary benefits cited for using market research 
panels is that surveys can be conducted more quickly and 
economically than with traditional methods. The case exam-
ples illustrate that in-house client panels typically require a 
combination of staff and vendor resources. RTD’s program 
has the lowest total cost, in part because it is conducted com-
pletely in-house. Staff resources across all departments were 
not directly measured; however, the program is streamlined 
to the point that it requires about 0.15 FTE. (It is important 
to recognize that the program has been in existence for many 
years, so this does not include start-up costs.) An on-going 
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panel research program typically has approximately 0.5 FTE 
assigned to the program and an annual budget of $100,000–
$300,000. It is recommended that, if a vendor is used, a long-
term contract be negotiated to smooth out initial start-up costs 
and possibly lower the vendor’s overall charges in return for 
several years of guaranteed work.

Guidance on the Use of Online Panels

The American Association for Public Opinion Research Report 
on Online Panels provides the following guidance to market 
researchers who are considering online access panels:

•	 A non-probability online panel is appropriate when 
precise estimates of population values are not required, 
such as when testing the receptivity to product concepts 
and features.

•	 Avoid using non-probability online access panels when 
the research is to be used to estimate population values. 
There is no theoretical basis for making projections or 
estimates from this type of sample.

•	 The accuracy of self-administered computer surveys 
is undermined because it is a non-probability sample. 
A random-digit-dial telephone survey is more accurate 
than an online survey because it is a probability sample.

•	 Weighting the results from online access panel surveys 
has not yet been demonstrated to be consistently effec-
tive and can be used to adjust for panel bias.

•	 There are significant differences in the composition 
and practices of various online access panels, which 
can affect survey results. Different online access panels 
may yield significantly different results on the same 
questionnaire.

•	 The market research industry has developed guidance 
for organizations to assist with obtaining quality survey 
research and understanding the limitations of online 
research panels (see the Bibliography).

TOPICS FOR FUTURE STUDY

The transit industry is increasingly involved in market panel 
research, and as such needs to stay abreast of new research 
techniques, as well as contribute to the field of research. Topics 
for participation and additional research are summarized here.

Monitor Market Research Industry Activities

The market research industry has established a “research-on-
research” program related to online panel survey techniques. 
The program includes research on sampling, data collection, 
self-administered versus surveyor-administered question-
naires; measuring and adjusting for different types of bias 

and error, and adapting to new technologies. At the same 
time, the industry is publishing guidelines and standards to 
help users of market research understand how successfully 
to adapt to new market research techniques. These research 
programs are underway in the United States and Europe. 
Transit professionals will benefit from having access to the 
guidelines and standards resulting from this market research 
industry work.

Special Populations on Market Research Panels

The transit industry has both a requirement and an obligation to 
hear from all of its existing and potential riders. This includes 
transit-disadvantaged populations, such as the elderly, persons 
with disabilities, minorities, low-income households, and per-
sons with limited English proficiency. In addition, persons 
with low reading and writing comprehension are likely to have 
difficulty completing self-administered online surveys. These 
groups tend to be under-represented because they are less 
likely to have Internet access or have physical or language 
barriers that preclude them from participating in the pan-
els. Research into how to include these individuals in panel 
research is important to providing reliable and representative 
survey results.

Multi-frame Sampling

This synthesis provides a discussion of the issues and con-
cerns surrounding non-probabilistic sampling, especially as it 
relates to online panels. Survey researchers have been mov-
ing away from single-source sampling (such as using only 
random-digit-dial telephoning) to dual-frame or multi-frame 
sampling. Both the New Jersey Transit customer satisfaction 
survey and the Washington State Transportation Commission 
case example illustrate dual-frame sampling, where online 
surveys are supplemented with in-person or paper surveys. 
Additional research is needed to understand how transit agen-
cies can use multi-frame sampling to create efficiencies in 
customer surveying.

Legal and Ethical Issues

Agencies participating in this synthesis did not cite any con-
cerns with legal or ethical issues, because most already con-
duct market research and this is an extension of that activity. 
However, human subjects laws, privacy acts, and freedom of 
information acts all have implications for market research in 
the public sector, especially in an age of readily available and 
shared electronic information. The implications of conduct-
ing online and panel research need to be explored, particularly 
when it is implemented in-house, and guidance provided to 
agencies to ensure all legal and ethical requirements are met.
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Purpose: The Puget Sound Council of Governments (now the 
Puget Sound Regional Council) initiated the Puget Sound Trans-
portation Panel in 1989 to track changes in household travel 
behavior over time (Kilgren n.d.). This was the first general pur-
pose travel panel survey of an urban area in the United States. 
The information gained from the panel survey effort has been 
used to develop and refine the regional transportation model used 
for forecasting and analysis for transportation decision-making.

A total of 12 telephone surveys were conducted between 1989 
and 2002, with gaps ranging from six to 18 months between 
waves. The surveys varied, sometimes covering only demo-
graphics and travel behavior (with travel diaries), and at other 
times including attitudes and values.

Panel recruitment and maintenance: The panel was composed 
of approximately 1,700 households in King, Kitsap, Pierce, and 
Snohomish counties. Panel membership was recruited to include 
households with at least one regular bus rider, households with 
at least one regular carpooler, and households whose members 
drove alone for most of their trips (Kitamura 1989).

During each wave, new households were recruited to replace 
households that were unable or unwilling to participate in that 
wave, or that could not be contacted. The replacements households 
were selected to mirror those who dropped out of the panel as 
closely as possible in order to maintain the same overall demo-
graphic makeup of the panel. Additional attention was paid to 
the balance of people dropping out of the sample, representing 
out-migration from the region; and households that were new to 
the area, representing in-migration.

The attrition rate for the panel was typically about 20%, but 
was as high as 39% when there was a gap of 18 months between 
waves. Documentation of the project available from the Puget 
Sound Council of Governments does not indicate that incentives 
were provided between waves. Lack of contact for periods of a 
year or more makes it more difficult to follow households who 
have moved between survey waves, adding to attrition rates.

Implementation, analysis, and reporting: All members of 
the household 15 years and older were asked to complete a 
two-day travel diary, with some members also asked to complete 
a questionnaire on perceptions of and attitudes towards different 
modes of transportation.

Benefits and disadvantages: Several advantages and dis-
advantages of a panel approach were cited by the study. The 
advantages of panel surveys are: (1) direct measurement of indi-
vidual changes; (2) ability to analyze causality about changes in 
place of residence, place of work, and commute mode; (3) smaller 
sample requirements for the same statistical reliability; and 
(4) lower on-going costs. The disadvantages of panel surveys 
are: (1) higher initial costs at empanelment; (2) possible higher 
non-participation rate; (3) attrition and replacement of panel 
member households; and (4) locating in-migrants to the region 
for recruitment.

The first two advantages, taken together, are the greatest,  
because they permit causal inferences about the effects of 
changes in variables influencing behavior. When survey mea-
surement is cross-sectional, using a different sample of survey 
households each time, the dynamics that affect travel mode are 
missed.

Result: The panel survey program provided a rich and detailed 
source of mode choice and travel behavior data, including 
responses to changes in the transportation system. Information 
gained from the panel survey has aided in long-range transporta
tion forecasting and analysis used to inform decisions regarding  
highway and road construction and transit development, as well 
as carpooling and parking policies. The data has also supported 
special studies, including an analysis of the travel behavior of 
baby boomers. The project not only provided transportation 
planning data, it also provided detailed tracking of response 
rates, attrition rates, and other information that facilitates research 
about traditional panel research. The data is made available 
to the general public through an online custom survey data 
request form.

aPPENDIX A

Case Example of a Traditional Panel Survey:  
Puget Sound Transportation Panel
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APPENDIX B

E-Mail Invitation to Participate in the Industry Survey

 
The National Academies 
Advisors to the Nation on Science, Engineering and Medicine 
Transportation Research Board 
 
MEMORANDUM 
 
DATE: December 16, 2011 
 
TO:  Selected Transit Agencies 
 
FROM:    Donna L. Vlasak, Senior Program Officer 
 Synthesis Studies 
 
SUBJECT:    Transit Cooperative Research Program (TCRP), Synthesis Topic SB-22, Use of Market Research 

Panels in Transit 
 
The American Public Transit Association (APTA), through its nonprofit research organization, the Transit 
Development Corporation, Inc. (TDC), is cooperating in a research project to prepare a synthesis of current practice 
on the Use of Market Research Panel Surveys in Transit. This is part of the Transit Cooperative Research Program 
(TCRP) which was authorized in the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA), to be 
managed by the Transportation Research Board (TRB) in cooperation with the Federal Transit Administration 
(FTA) and TDC. 

The synthesis will explore when and where a panel approach is appropriate in the context of the full range of market 
research methods, and will provide practical information and guidance for transit agencies of all sizes in profiling 
innovative and successful practices, lessons learned, and gaps in information. The final report will be published by 
the Transportation Research Board (TRB) and available for free at www.TCRPonline.org. 
 
Kathryn Coffel Consulting, LLC, is preparing this synthesis report under contract to TRB.  In order for the synthesis 
to reflect the best current information, it is important that responses be obtained from selected transit agencies of 
various sizes and geographic locations. 
 
Please complete this survey even if you do not currently conduct market research or use panel surveys.  It will help 
us have a clearer understanding of current market research activities.  It should take no more than about 15 minutes 
to complete.  If you are not the appropriate person at your agency to complete this survey, or if your market research 
and surveying are conducted by a different agency (e.g. the city or MPO), please forward this to the correct person. 

The online questionnaire is accessible via the following web-link:  
http://appv3.sgizmo.com/testsurvey/survey?id=735956&crc=f9c2a0b30bcd2781d80c3f2ef4129a1e 

Please complete and submit this survey questionnaire by January 13, 2012.  If you have any questions, please do 
not hesitate to contact our principal investigator Kathryn Coffel at Kathryn@KathrynCoffelConsulting.com or  
503-914-9217. 

Thank you for participating in this survey! 
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Industry Survey  

TCRP Synthesis SB-22  
Use of Market Research Panels in Transit 
Welcome 
Dear Transit Professional, 

The American Public Transit Association (APTA), through its nonprofit research organization, the Transit 
Development Corporation, Inc. (TDC), is cooperating in a research project to prepare a synthesis of current practice 
on the Use of Market Research Panel Surveys in Transit. This is part of the Transit Cooperative Research Program 
(TCRP) which was authorized in the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA), to be 
managed by the Transportation Research Board (TRB) in cooperation with the Federal Transit Administration 
(FTA) and TDC.  

The synthesis will explore when and where a panel approach is appropriate in the context of the full range of market 
research methods, and will provide practical information and guidance for transit agencies of all sizes in profiling 
innovative and successful practices, lessons learned, and gaps in information. The final report will be published by 
the Transportation Research Board (TRB) and available for free at www.TCRPonline.org.  

This survey questionnaire is being distributed to transit agency marketing and market research professionals.  Please 
complete this survey even if you do not currently conduct market research or use panel surveys.  It will help us have 

a clearer understanding of current market research activities.  It should take no more than about 15 minutes to 
complete.  If you are not the appropriate person at your agency to complete this survey, or if your market research 
and surveying are conducted by a different agency (e.g. the city or MPO), please forward this to the correct person. 

Please complete and submit this survey questionnaire by January 13, 2012.  If you have any questions, please 
do not hesitate to contact our principal investigator Kathryn Coffel at Kathryn@KathrynCoffelConsulting.com or 
503-914-9217. 

Thank you very much for participating in this survey! 

QUESTIONNAIRE INSTRUCTIONS  

To view and print the entire questionnaire, Click on the following link and print using "control p": 
 //surveygizmolibrary.s3.amazonaws.com/library/64484/TCRP_Synthesis_SB22_Panel_Surveys.pdf 

To save your partial answers, or to forward a partially completed questionnaire to another party, click on the "Save 
and Continue Later" link in the upper right hand corner of your screen.  A link to the partially completed 

questionnaire will be emailed to you from SurveyGizmo.  To return to the questionnaire later, open the email from 
SurveyGizmo and click on the link.  To invite a colleague to complete part of the survey, simply click on the “Save 
and Continue” link and enter your colleague's email address.  Please note that the questionnaire can be saved and 

passed around multiple times, but respondents must use the link emailed from SurveyGizmo.  

To view and print your answers before submitting the survey, click forward to the page following question 21.  Print 
using “control p”. 

To submit the survey, click on "Submit" on the last page.   

[Note:  Items marked with an “*” are required fields] 
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Respondent Information 
Please enter the date (MM/DD/YYYY).* 
____________________________________________  

Please enter your contact information.  

First Name*: ____________________________________________ 
Last Name*: ____________________________________________ 

Title*: ____________________________________________ 

Agency/Organization*: ____________________________________________ 

Street Address: ____________________________________________ 

Suite: ____________________________________________ 

City*: ____________________________________________ 

State*: ____________________________________________ 

Zip Code*: ____________________________________________ 

Country: ____________________________________________ 

Email Address*: ____________________________________________ 

Phone Number*: ____________________________________________ 

Fax Number: ____________________________________________ 

Mobile Phone: ____________________________________________ 

URL: ____________________________________________ 

Transit System Information 
1) Which modes does your agency either directly operate or operate using a contractor? (Check all that 
apply)* 

 Fixed-route bus 
 Fixed-route with route deviation 
 Demand response paratransit (non-ADA) 
 ADA paratransit 
 Bus rapid transit (BRT) 
 Light rail/streetcar 
 Heavy rail/subway 
 Commuter rail 
 Other: _____________________________________ 

 

2) What is your system's annual ridership (unlinked trips)?* 

____________________________________________  
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Customer Feedback 
3) How would you rate the usefulness of each of these methods for gathering feedback from your customers and 

the general public? Please check "N/A" for Not Applicable if you do not use that platform. 

 Very 
Useful 

Somewhat 
Useful 

Neutral Not Very 
Useful 

Not At All 
Useful 

Not 
Applicable 

Call center/live operator       

Agency website       

Agency blog       

Facebook       

Twitter       

LinkedIn       

YouTube       

Flickr       

Third party
(e.g. SeeClickFix.com) 

      

 

4)  What other platforms do you use to obtain feedback from your customers and the general public? 

________________________________________________________________________________________ 

 

Market Research Experience 
5)  What are the market research techniques you use to collect information from your customers and the 

general public? (Check all that apply)* 

 Paper on-board surveys 
 Paper surveys through U.S. Mail 
 Telephone surveys 
 Panel surveys 
 Focus groups 
 In-person interviews on the street or on-board the vehicle 
 Online surveys 
 We do not conduct market research surveys 
 Other  _______________________________ 

IF QUESTION 5 = “We do not conduct market research surveys,” SKIP TO “Other transit agencies”
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6)  What are the barriers to conducting market research at your agency? (Check all that apply) 

 Lack of support from management for market research activities 
 Lack of funding to pay for research consultants 
 Lack of funding for staff to conduct or oversee market research activities 
 Lack of technical skill to conduct market research 
 We do not have any barriers to conducting needed market research 
 We do not have a need for market research 
 Other: ________________________________ 

7)  About how much did your agency spend on market research last fiscal year? 

In-house costs include staff salaries+fringe benefits, and materials & services that support in-house research 
(printing, survey software, etc.) 

In-house: _________________________ 
Consultant: _________________________ 

8)  About how much does your agency expect to spend on market research this fiscal year? 

In-house costs include staff salaries+fringe benefits, and materials & services that support in-house research 
(printing, survey software, etc.) 

In-house: _________________________ 
Consultant: _________________________ 

 

Market Research Techniques 
9)  Over the past three years, what has been the purpose of your market research? (Check all that apply)* 

 Rider trip characteristics (origin, destination, trip purpose, mode of access, etc.) 
 Rider demographics 
 Rider attitudes/customer satisfaction 
 General public attitudes and awareness of transit/transit issues 
 General public support for funding initiatives 
 Public input on transit planning, transit projects 
 Marketing and message development 
 Evaluating the effects of an agency action 
 Federal reporting requirements (Title VI, limited English proficiency, etc.) 
 Other: __________________________________ 

 

Use of Panel Surveys 
A panel survey is a community of people who have agreed to participate in research projects periodically. 
Panel members can be recruited and surveyed using traditional techniques (for example, random-digit-
dial with a phone survey) or more recently, using on-line recruitment and surveying. Market research 
companies develop and maintain general panels and also have the ability to create custom panels. 
Alternately, a panel can be developed and maintained in-house. 
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10)  Have you considered or conducted panel surveys for market research purposes?* 

 No, I have not considered or conducted panel surveys => SKIP TO “Other transit agencies”  
 Yes, I have considered but not conducted panel surveys     
 Yes, I have considered and conducted a panel survey   

 

Purpose and Benefits of Panel Surveys

 

11)  What was the purpose of the survey for which you considered or conducted a panel survey?
(Check all that apply) 

 Rider trip characteristics (origin, destination, trip purpose, mode of access, etc.) 
 Rider demographics 
 Rider attitudes/customer satisfaction 
 General public attitudes and awareness of transit/transit issues 
 General public support for funding initiatives 
 Public input on transit planning, transit projects 
 Marketing and message development 
 Evaluating the effects of an agency action 
 Federal reporting requirements (Title VI, limited English proficiency, etc.) 
 Other: _______________________________________________________ 

12)  What are the primary benefits that led you to consider a panel survey? (Check all that apply) 

 Faster than traditional survey methods 
 Cheaper than traditional survey methods 
 Able to conduct the research in-house on a moment’s notice 
 Can do research with specific market segments 
 Provides a public relations benefit with our riders 
 Ability to track changes in attitudes or behaviors from the same person, over time 
 Other: _________________________________________ 

13)  What are your primary concerns with panel surveys? 

 Panel may not be representative of my target population 
 Panel respondents “dropping out” (panel attrition) 
 Lack of funding/staffing to maintain the panel 
 Panel members becoming sensitized to transit issues 
 Providing incentives to engage and keep panel members participating 
 Legal concerns 
 Public relations concerns 
 Ethical concerns raised regarding panels 
 Other: __________________________________ 
 I do not have any concerns with panel surveys 

IF QUESTION 10 = “Yes, I have considered but not conducted panel surveys,” SKIP TO Question 14
IF QUESTIONS 10 = “Yes I have considered and conducted a panel survey,” SKIP TO Question 15
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=> SKIP TO “OTHER TRANSIT AGENCIES” 

Panel Survey Experience 
15)  How many panel surveys have you conducted, across all panel efforts?* 
 _____________  

16)  For your most recent panel survey, did you use a vendor's existing panel, or develop a custom panel?* 

 Used an existing panel from a vendor 
 Developed a custom panel to meet specific agency needs 

17)  Who completed each of the following tasks on your most recent panel survey?* 

 In-house Consultant Both Not Applicable 

Recruited the panel     

Maintained the panel     

Developed the questionnaire     

Implemented the survey     

Conducted the analysis and reporting     

 
Satisfaction with Panel Surveys 
18)  How satisfied has your agency been with its panel survey efforts? 

 Very Satisfied 
 Satisfied 
 Neutral 
 Dissatisfied 
 Very Dissatisfied 
 Not Applicable 

19)  Please describe any “lessons learned” that would benefit other transit agencies that are considering 
using panel surveys for market research. 

___________________________________________________________________________________ 

20) Would you be willing to participate further as a case study? If selected by the TCRP panel for the case 
study, you would be interviewed by phone on the details of your panel survey experience. 

 Yes 
 No 

 

Did Not Implement a Panel Survey 
14)  Why did you decide not to implement a panel survey?  

 ___________________________________________________________________________ 
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“Other transit agencies” 
Thank you for taking our survey. Is there another transit system that you suggest we contact for this 
synthesis project on market research and panel surveys? 

____________________________________________  

Response Review 
[Opportunity to review and edit completed questionnaire before submitting] 

Thank You! 
Thank you for taking our survey. Your response is very important to us. If you have any questions or 
comments, please feel free to contact Kathryn Coffel at: 

E-mail: Kathryn@KathrynCoffelConsulting.com   
Phone: 503-914-9217  
Mailing Address: 1752 SE Poplar Ave., Portland, Oregon 97214 
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Capital Area Transportation Authority (CATA)	 Lansing, MI
Capital Metropolitan Transportation Authority (CMTA)	 Austin, TX
Charlotte Area Transit System (CATS)	 Charlotte, NC
Santa Monica’s Big Blue Bus (Big Blue Bus)	 Santa Monica, CA
Dallas Area Rapid Transit (DART)	 Dallas, TX
Greater Cleveland Regional Transit Authority (GCRTA)	 Cleveland, OH
King County DOT—Metro Transit Division (King County Metro)	 Seattle, WA
Los Angeles County Metropolitan Transit Authority (LACMTA)	 Los Angeles, CA
Metropolitan Area Rapid Transit Authority (MARTA)	 Atlanta, GA
Maryland Transit Administration (MTA)	 Baltimore, MD
Massachusetts Bay Transportation Authority (MBTA)	 Boston, MA
Metro Transit	 Minneapolis, MN
Metropolitan Washington Council of Governments	 Washington, DC
Metropolitan Transit System of San Diego (MTS)	 San Diego, CA
Minnesota DOT (MnDOT)	 St. Paul, MN
MTA Metro-North Railroad (MTA–MNCR)	 New York, NY
MTA New York City Transit (NYCT)	 New York, NY
New Jersey Transit Corporation (NJ TRANSIT)	 Newark, NJ
Pace–Suburban Bus Division (PACE)	 Arlington Heights, IL
Regional Transportation Commission of Washoe County (RTC)	 Reno, NV
Regional Transportation District (RTD)	 Denver, CO
Regional Transportation Authority (RTA)	 Chicago, IL
San Francisco Bay Area Rapid Transit (BART)	 Oakland, CA
Southeastern Pennsylvania Transportation Authority (SEPTA)	 Philadelphia, PA
Central Puget Sound Regional Transit Authority (Sound Transit)	 Seattle, WA
Southwest Ohio Regional Transit Authority (SORTA)	 Cincinnati, OH
Tri-County Metropolitan Transportation District of Oregon (TriMet)	 Portland, OR
Utah Transit Authority (UTA)	 Salt Lake City, UT
Regional Public Transportation Authority (Valley Metro, RPTA)	 Phoenix, AZ
Washington State Transportation Commission (WSTC)	 Olympia, WA
Washington Metropolitan Area Transit Authority (WMATA)	 Washington, DC

APPENDIX c

List of Respondents
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The Washington State Transportation Commission (WSTC) is a 
Governor-appointed body with a variety of responsibilities related 
to state transportation fiscal and policy matters, including setting 
rates and polices for toll roads/bridges and ferries. Washington 
State Ferries (WSF) serves eight counties within Washington State 
and the Province of British Columbia in Canada. The system has 
10 routes and 20 terminals that are served by 22 vessels, with 
annual ridership of almost 23 million passengers.

In 2006, the Washington state legislature passed a law requir-
ing the WSTC to conduct surveys of ferry riders every two years 
to help inform level of service, operational, pricing, planning, and 
investment decisions. Following is the relevant excerpt from the 
Revised Code of Washington (RCW):

RCW 47.60.286
Ferry user data survey.
(1) � The commission shall, with the involvement of the department, 

conduct a survey to gather data on ferry users to help inform 
level of service, operational, pricing, planning, and investment 
decisions. The survey must include, but is not limited to:
(a)  Recreational use;
(b)  Walk-on customer use;
(c)  Vehicle customer use;
(d)  Freight and goods movement demand; and
(e) � Reactions to potential operational strategies and pricing 

policies described under RCW 47.60.327 and 47.60.290.

(2) � The commission shall develop the survey after providing an 
opportunity for ferry advisory committees to offer input.

(3) � The survey must be updated at least every two years and main-
tained to support the development and implementation of adaptive 
management of ferry services.

During the 2011-2012 legislative session, a new section was 
added to the Revised Code of Washington (RCW) 47.64.355 
relating to performance measures for the ferries, specifically 
passenger satisfaction measures to be collected through the 
ferry riders’ opinion group (FROG) survey panel. It states in 
part:

The committee may also develop performance measures in addition 
to the following:

(2) � Service effectiveness measures including but not limited to 
passenger satisfaction of interactions with ferry employees, 
cleanliness and comfort of vessels and terminals, and satisfac-
tory response to requests for assistance. Passenger satisfaction 
must be measured by an evaluation that is created by a contracted 
market research company and conducted by the Washington 
state transportation commission as a part of the ferry riders’ 
opinion group survey. The Washington state transportation 
commission shall, to the extent possible, integrate the passenger 
satisfaction evaluation into the ferry user data survey described 
in RCW 47.60.286.

APPENDIX D

Revised Code of Washington Related to Ferry User Surveys
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Abbreviations used without definitions in TRB publications:

A4A Airlines for America
AAAE American Association of Airport Executives
AASHO American Association of State Highway Officials
AASHTO American Association of State Highway and Transportation Officials
ACI–NA Airports Council International–North America
ACRP Airport Cooperative Research Program
ADA Americans with Disabilities Act
APTA American Public Transportation Association
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ATA American Trucking Associations
CTAA Community Transportation Association of America
CTBSSP Commercial Truck and Bus Safety Synthesis Program
DHS Department of Homeland Security
DOE Department of Energy
EPA Environmental Protection Agency
FAA Federal Aviation Administration
FHWA Federal Highway Administration
FMCSA Federal Motor Carrier Safety Administration
FRA Federal Railroad Administration
FTA Federal Transit Administration
HMCRP Hazardous Materials Cooperative Research Program 
IEEE Institute of Electrical and Electronics Engineers
ISTEA Intermodal Surface Transportation Efficiency Act of 1991
ITE Institute of Transportation Engineers
MAP-21 Moving Ahead for Progress in the 21st Century Act (2012)
NASA National Aeronautics and Space Administration
NASAO National Association of State Aviation Officials
NCFRP National Cooperative Freight Research Program
NCHRP National Cooperative Highway Research Program
NHTSA National Highway Traffic Safety Administration
NTSB National Transportation Safety Board
PHMSA Pipeline and Hazardous Materials Safety Administration
RITA Research and Innovative Technology Administration
SAE Society of Automotive Engineers
SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation Equity Act: 
 A Legacy for Users (2005)
TCRP Transit Cooperative Research Program
TEA-21 Transportation Equity Act for the 21st Century (1998)
TRB Transportation Research Board
TSA Transportation Security Administration
U.S.DOT United States Department of Transportation
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