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AIRPORT COOPERATIVE RESEARCH PROGRAM

Airports are vital national resources. They serve a key role in trans-
portation of people and goods and in regional, national, and inter-
national commerce. They are where the nation’s aviation system
connects with other modes of transportation and where federal respon-
sibility for managing and regulating air traffic operations intersects
with the role of state and local governments that own and operate most
airports. Research is necessary to solve common operating problems,
to adapt appropriate new technologies from other industries, and to
introduce innovations into the airport industry. The Airport Coopera-
tive Research Program (ACRP) serves as one of the principal means by
which the airport industry can develop innovative near-term solutions
to meet demands placed on it.

The need for ACRP was identified in TRB Special Report 272: Airport
Research Needs: Cooperative Solutions in 2003, based on a study spon-
sored by the Federal Aviation Administration (FAA). The ACRP carries
out applied research on problems that are shared by airport operating
agencies and are not being adequately addressed by existing federal
research programs. It is modeled after the successful National Coopera-
tive Highway Research Program and Transit Cooperative Research Pro-
gram. The ACRP undertakes research and other technical activities in a
variety of airport subject areas, including design, construction, mainte-
nance, operations, safety, security, policy, planning, human resources,
and administration. The ACRP provides a forum where airport opera-
tors can cooperatively address common operational problems.

The ACRP was authorized in December 2003 as part of the Vision
100-Century of Aviation Reauthorization Act. The primary partici-
pants in the ACRP are (1) an independent governing board, the ACRP
Oversight Committee (AOC), appointed by the Secretary of the U.S.
Department of Transportation with representation from airport oper-
ating agencies, other stakeholders, and relevant industry organizations
such as the Airports Council International-North America (ACI-NA),
the American Association of Airport Executives (AAAE), the National
Association of State Aviation Officials (NASAO), and the Air Transport
Association (ATA) as vital links to the airport community; (2) the TRB
as program manager and secretariat for the governing board; and 
(3) the FAA as program sponsor. In October 2005, the FAA executed a
contract with the National Academies formally initiating the program.

The ACRP benefits from the cooperation and participation of airport
professionals, air carriers, shippers, state and local government officials,
equipment and service suppliers, other airport users, and research orga-
nizations. Each of these participants has different interests and respon-
sibilities, and each is an integral part of this cooperative research effort.

Research problem statements for the ACRP are solicited periodically
but may be submitted to the TRB by anyone at any time. It is the
responsibility of the AOC to formulate the research program by iden-
tifying the highest priority projects and defining funding levels and
expected products. 

Once selected, each ACRP project is assigned to an expert panel,
appointed by the TRB. Panels include experienced practitioners and
research specialists; heavy emphasis is placed on including airport pro-
fessionals, the intended users of the research products. The panels pre-
pare 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 cooper-
ative research programs since 1962. As in other TRB activities, ACRP
project panels serve voluntarily without compensation. 

Primary emphasis is placed on disseminating ACRP results to the
intended end-users of the research: airport operating agencies, service
providers, and suppliers. The ACRP produces a series of research
reports for use by airport operators, local agencies, the FAA, and other
interested parties, and industry associations may arrange for work-
shops, training aids, field visits, and other activities to ensure that
results are implemented by airport-industry practitioners.
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ACRP Report 26: Guidebook for Conducting Airport User Surveys provides methods and
useful information for conducting effective user surveys at airports. The guidebook intro-
duces the basic concepts of survey sampling and the steps involved in planning and imple-
menting a survey; describes the different types of airport user surveys; and provides guid-
ance on how to design a survey and analyze its results. This guidebook will be of value to
airport operators, planners, designers, and other stakeholders that need to survey airport
users to obtain useful information to plan and operate their facilities appropriately and
efficiently. Airport facilities can include all aspects of airport terminal buildings, parking
lot operations, surface transportation, food and retail services, and employee accommo-
dations, among others. 

ACRP Report 26 complements several ACRP airport terminal design–related reports.
Specifically, ACRP Report 23: Airport Passenger-Related Processing Rates Guidebook and
ACRP Report 25: Airport Passenger Terminal Planning and Design, among others in progress,
provide a set of guidance tools to assist airport operators and their planning teams. In addi-
tion, the contractor’s final report for ACRP Project 03-04 documents the research process
that was used to develop ACRP Report 26 and is available on the TRB website (www.trb.org)
by searching for “ACRP 03-04”. 

Airport user surveys are the primary source of information for airport operators and
other agencies on airport user characteristics and airport ground access mode use, and they
play a critical role in airport planning and air travel forecasting. The planning, development,
conduct and analysis of airport user surveys can be complex, expensive, and subject to a
number of pitfalls. For example, surveys are often conducted at infrequent intervals and by
different contractors, and often a lack of continuity exists between successive surveys for the
same airport. The lack of comparability between surveys at airports in multi-airport regions
can be a particular problem for analyzing airport selection decisions or performing studies
of traffic leakage to airports in adjacent regions. 

Also, a number of technical issues arise with airport surveys that are often not well under-
stood. These issues include selection of sample size and appropriate sample design; how to
handle responses from large parties, such as tour groups or sports teams that have been
encountered in the survey; and how to appropriately weight individual survey responses in
presenting the survey results. While there is a considerable body of knowledge on sound
survey methodology in general, the airport environment presents many unique situations
and challenges. The specific guidance on airport user surveys provided by this guidebook
should be particularly helpful to organizations undertaking such surveys. 

The objective of ACRP Project 03-04 was to provide guidance for planning, designing,
conducting, and analyzing airport user surveys. The research was conducted by Jacobs
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Consultancy of Ottawa, Ontario, with Aviation System Consulting, LLC; JD Franz Research,
Inc.; and J. P. Cripwell Associates. To meet the project objective, a survey of 216 airports,
metropolitan planning organizations, state aviation organizations, and consulting and
survey firms was conducted by the research team to obtain information on their experience
with airport user surveys. As expected, the main reason for conducting surveys was found
to be in order to obtain information on air passenger/airport user characteristics. Follow-
up interviews were then conducted with 13 organizations to obtain more information about
the survey practices and experiences. Guidance was prepared based on these interviews, the
experience of the project team, and other information collected during the research.
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Airport managers and planners require a wide range of information to support their plan-
ning activities and decision making. While some of the information needed for effective
planning and management of airports can be obtained by direct observation or from statis-
tics that are routinely collected, much cannot. Some airport user attributes are not directly
observable and some statistics are not routinely collected. Airport user surveys are the only
way to obtain information of this type, examples of which include air passenger character-
istics, customer satisfaction with airport facilities and services, ground access trip origins,
and use of ground transportation modes.

This guidebook has been developed to help airports and other survey sponsors plan, design,
conduct, and analyze surveys of airport users. It is intended to improve understanding of the
issues involved in planning and implementing such surveys and to provide practicable meth-
ods and techniques to overcome these issues. There are a number of different categories of
airport user, and surveys of a particular category of user involve issues common to all surveys
as well as issues specific to that type of airport user survey. The guidebook first addresses those
issues that are common to all airport user surveys. These sections are followed by a sequence
of chapters that address issues that are specific to the following categories of airport user:

• Air passengers
• Airport-based employees
• Airport tenants
• Area residents
• Area businesses
• Air cargo activities

Planning a Survey

Thorough planning is absolutely essential to the success of any survey effort. Unfortunately,
this task is often allotted insufficient time and attention, resulting in inaccurate or inadequate
data. The first steps in planning any survey is to clearly define the purpose of the survey and
then to decide who should be involved in the planning process. These steps will lead to the for-
mation of two distinct teams. The survey planning team will be responsible for the planning,
design, and overall conduct of the survey, as well as reporting the results. The survey imple-
mentation team will comprise the interviewers, supervisors, and support personnel who will
actually perform the survey. Some of the members of the survey implementation team will also
serve on the survey planning team.

A key step in planning a survey is choosing the appropriate survey method. The principal
survey methods comprise intercept surveys using interviews or self-completed questionnaires,
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mail or telephone surveys, or World Wide Web–based (Internet) surveys in which respon-
dents complete the questionnaire online. Intercept surveys are the only practical method for
air passenger surveys. A second major consideration is when to perform the survey and
whether the survey should be performed over several different periods to account for sea-
sonal variation in airport user characteristics. Decisions will be needed on where to perform
the survey and whether it will be necessary to contract out all or part of the work. If the sur-
vey is to be performed in the secure area of the airport, it will be necessary to obtain security
clearance and identification badges for the survey personnel who do not already have these;
this need will affect the staffing requirements and schedule. At this point, it will be possible
to prepare a detailed budget and establish a preliminary schedule and target dates.

Statistical Concepts

The third chapter of the guidebook is intended to provide the non-statistician with an
understanding of the basic statistical principles behind sample design, the terminology
involved, and the importance of considering how the sampling approach and the sample
size interact to determine the statistical accuracy of the resulting data. Although it is not
unusual to present the results of airport user surveys without any real discussion of the likely
accuracy of those results, such presentation is not good practice. The proper approach to
planning any survey is first to decide how accurate the results need to be and then to design
the survey accordingly, as well as ensure that decision makers using the survey results are
aware of the likely accuracy of the results.

One of the most fundamental questions in planning a survey is deciding how large a sample
size is required, because sample size has a major influence on both the cost of conducting
the survey and the accuracy of the results. The required sample size is in turn influenced by
the sampling approach adopted. The most straightforward approach to obtaining a repre-
sentative sample from a population is to select the members of the sample randomly from
among the members of the population. However, in practice random selection is often difficult
to achieve, particularly in an airport environment. Furthermore, it has the disadvantage that the
sample will include relatively few members of particular subgroups of the population that com-
pose only a small proportion of the total population. To address these concerns, other sampling
methods that are often used include sequential sampling, stratified sampling, and cluster sam-
pling. The chapter discusses the difference between these approaches and shows how for each
approach the sample size required to achieve a given level of accuracy can be determined.

Survey Design

Many aspects of designing an airport user survey are common to all types of survey. These
aspects include defining the population of interest to be surveyed, developing a sampling
strategy and sampling plan, and addressing issues involving the design and wording of the
survey questionnaire. Consideration needs to be given to ways to maximize response rates,
including explaining the purpose of the survey to potential respondents and having field staff
wear identification badges and distinctive attire that indicates that the survey is an officially
sanctioned activity. In some cases it may be desirable to translate the survey questionnaire
and supporting materials into other languages, although the choice of which languages to use
is often problematic.

The increasing use of electronic data collection devices for performing survey interviews
presents both opportunities and technical and logistical constraints. They can support much
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more complex survey questionnaires and eliminate the need for a separate data entry step.
They can also be programmed to perform real-time data checking. However, consideration
needs to be given to who will do the necessary programming. Commercial software packages
are available and the choice of the most appropriate package will usually involve a tradeoff
between cost and required features, as well as compatibility with the chosen equipment. The
choice of equipment also involves tradeoffs between cost, capability, and ease of use. Such
factors as screen size and clarity, data storage capability, key size and keypad layout, battery
life and recharge time, data export capability, and weight and handling will influence both
cost and usability.

Other steps in survey planning include interviewer selection and training, testing of the
questionnaire and survey procedures, arrangements for data entry and quality control, analy-
sis and reporting of survey results, post-survey analysis and identification of any lessons
learned for use in future surveys, and documentation of the entire survey process for future
reference. Where survey responses are recorded on paper forms, it will be necessary to enter
the data into a computer file and verify that the data has been entered correctly. Although the
use of electronic data collection devices will eliminate much of the data entry and verification
task, the data will still need to be checked for consistency and any obvious or apparent errors
made in entering the survey responses. Identifying and correcting errors in the response data
can be a very time-consuming task, but essential to the quality of the resulting information.

Air Passenger Surveys

Air passenger surveys are the most common type of airport user survey, but they involve
many complex issues that need careful consideration if the results are to be useful and
accurate. The more important issues include whether to interview passengers or use self-
completed questionnaires, where to perform the survey, when to perform the survey and
for how long, and how large a sample size is required. Development of an appropriate sam-
pling plan and development of a well-designed and carefully worded questionnaire are
major factors that influence the accuracy and usefulness of the survey results. Because air
passenger characteristics vary by time of day and day of the week, the sampling plan should
cover all the hours of the day and at least a complete week. Even so, the survey responses are
unlikely to completely match the distribution of air passengers over the week and across dif-
ferent market segments; therefore, the survey responses will need to be weighted to obtain
an accurate profile of passenger characteristics at the airport.

The choice between self-completed questionnaires and interviews involves a balancing of
cost and desired accuracy. Self-completed questionnaires generally cost less per response,
thus allowing a larger sample size for a given budget. However, there is no opportunity
to clarify questionable responses, ensure that all relevant questions have been answered,
or tailor questions in the light of answers given to previous questions. Where self-completed
questionnaires involve open-ended questions, such as trip origin addresses, there may also
be a problem interpreting handwriting. The use of electronic data collection devices for
interview surveys facilitates tailoring questions to previous responses and more complex skip
patterns than is usually possible with printed forms. With suitable programming, they can
also perform real-time validity and consistency checks of respondent answers, and prompt
the interviewer to probe for clarification of questionable responses. This capability is par-
ticularly valuable for air passenger surveys, where many respondents may use incorrect or
ambiguous terminology in their answers, or misunderstand the question.

While the majority of air passenger surveys are performed in the airline gate lounges,
this location presents a number of potential sources of bias in the survey results. The most
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obvious is that responses are usually limited to passengers in the market served by the next
flight departing from the gate where the survey is performed, but other sources of potential
bias arise from the fact that passengers are arriving in the gate lounge as the survey is being
performed and passengers arriving just before or after boarding begins are unlikely to be sur-
veyed. An alternative approach is to intercept passengers as they exit security screening. This
approach allows a reasonably random sample of originating passengers, although passengers
clearing security shortly before their flight is due to board will not have time to complete the
survey. However, this location is likely to miss most or all of the connecting passengers.

Air passenger characteristics vary seasonally as well as by time of day and day of the week.
Therefore any survey performed over a relatively short period of time will necessarily not
reflect this seasonal variation. Depending on the use to which the survey results will be put,
it may be desirable to perform the survey in several waves at different times of the year.
Alternatively, a continuous or quasi-continuous survey could be performed on an ongoing
basis throughout the year. Use of such a survey period would not only provide information
on how air passenger characteristics vary seasonally, but also require fewer survey field staff
for a given sample size, simplifying the logistics of performing the survey and allowing the
field staff to be better trained and become more experienced in conducting the survey.

The sequence and wording of air passenger survey questions can significantly affect the reli-
ability of the responses that are obtained. Particular care is needed to word questions in a way
that will be understood by the traveling public. Local terminology for different ground access
modes varies widely across the country, and may mean a very different thing to a visitor from
another region or country than to a local resident. The sequence of questions can also affect
how respondents interpret them, either positively by introducing questions in a logical
sequence that helps respondents interpret the question correctly, or negatively by creating
potential ambiguities over which aspect of the trip a question is addressing.

Performing an air passenger survey involves a large number of logistical details that need
to be carefully planned. If the survey is being performed in the secure area of the terminal, as
is usually the case, the survey field staff must be issued security badges. This process can take
a significant amount of time to complete and some potential field staff may be rejected by
the required background check. Other considerations include arranging for the use of a field
office where equipment and supplies can be stored, and data downloaded from electronic data
collection devices if these are used, as well as arrangements for pre-testing the survey ques-
tionnaire, selecting and training field staff, and performing pilot tests to identify potential
problems with the survey logistics.

Groundside surveys of vehicle occupants form a special type of air passenger survey that
can be used to obtain detailed information for planning airport groundside facilities. These
surveys can provide detailed information on vehicles, greeters, and well-wishers as well as
passengers and are performed at various locations on the airport landside, including termi-
nal curbs, parking facilities, and shuttle bus or public transportation pick-up and drop-off
stops. Because the sampling rate varies widely from location to location and time to time,
the results need to be weighted using counts of vehicles at different facilities as well as counts
of originating and terminating air passengers.

Employee Surveys

Surveys of airport-based employees are conducted for a variety of reasons, including
assessing satisfaction with facilities and services, obtaining information for transportation
or concession planning, or addressing employee-related issues such as communication and
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knowledge of airport procedures. Two approaches can be used: developing a list of all
employees on which to base the survey or conducting intercept surveys at suitable loca-
tions on the airport. Questionnaires can be distributed to the selected sample of employees
by mail or distributed by employers, and responses can be returned by mail or at drop boxes
in break rooms or other suitable locations. Alternatively, employees can be contacted by
email or mail and invited to participate in a Web-based survey. Questionnaires are usually
self-completed, but an on-site intercept survey could collect responses through interviews.
The time needed to complete the survey should be no more than 5 to 10 minutes if employees
are expected to complete the survey during a break.

Tenant Surveys

Surveys of airport tenants are usually conducted to collect information for studies of the
economic impact of airports or to determine tenant satisfaction with the airport as landlord.
The best method for conducting these types of surveys is to send invitations to participate
by email with a link to a Web-based survey. These surveys should be conducted by respected
third parties and provide assurances that the responses will remain confidential. “Mystery
shopper” surveys form a different type of tenant survey. These surveys collect detailed infor-
mation on the performance of airport concessions by having survey staff make anonymous
purchase and return transactions and subsequently complete an assessment questionnaire
that evaluates the quality of the customer service and other attributes of the concessions.

Surveys of Area Residents

Most surveys of area residents are conducted to obtain information for marketing and
airport planning purposes, particularly studies that explore the use of different airports by
local residents in situations where they have a choice of airport. These surveys are typically
performed by telephone using random-digit dialing, although this method presents a num-
ber of potential sources of bias, including unwillingness of those called to participate in the
survey, households without telephones or only cellular phones, and numbers that are not
answered after repeated calls. To minimize the rate of incomplete surveys, the survey should
be kept to no more than 10 minutes.

Surveys of Area Businesses

Surveys of area businesses and other organizations are undertaken for a number of rea-
sons, including collecting information for use in economic impact studies and collecting
information on the air travel needs of local businesses and their travel characteristics.
Various methods can be used for such surveys, including mail surveys, telephone surveys,
in-person interviews, and Web-based surveys with an initial contact by email. Defining
an appropriate sample of organizations to contact to request participation in the survey
and assembling the appropriate contact information in each case can require a significant
level of effort. Questionnaires should be kept as short as possible, consistent with the
goals of the survey, to maximize response rates. Particular thought should be given to
how to handle local branches of larger organizations. Care also should be taken in word-
ing questions to determine whether any reasons or opinions provided by respondents are
those of the person responding to the survey or represent the position of the organization
as a whole.
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Cargo Surveys

Surveys of air cargo activities and operations at an airport represent a particularly challeng-
ing type of survey, because information on shipment characteristics and detailed cargo flows
is typically regarded as highly proprietary. Because the cargo itself cannot be surveyed, the
organizations involved in handling the cargo must be surveyed. While some information may
be obtained from truck surveys, truck drivers are generally reluctant to spend much time
answering detailed questions or may not feel authorized to reveal information about the ship-
ments they are transporting. In spite of these difficulties, cargo surveys provide an important
addition to the information that can be obtained from cargo traffic statistics that are routinely
reported, which typically only provide very aggregate measures of the weight of cargo moved
and little to no information about the commodity type, weight, value, density, and the origin
and destination of individual shipments. Surveys of air cargo carriers, freight forwarders, or
selected shippers will typically take the form of an in-person interview. Respondents may be
able to provide useful information in general terms, even if they are not willing to provide
detailed data on individual shipments. The advent of automated truck-tracking capabilities
through the introduction of Intelligent Transportation Systems programs and weigh-in-motion
systems at truck inspection stations may provide useful information in certain corridors that
can be combined with other survey data to better understand air cargo flows, although this
aspect is not well understood and could benefit from future research.
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1.1 Purpose of This Guidebook

This guidebook has been developed to help airports and survey sponsors plan, design, conduct,
and analyze surveys of airport users. It is intended to improve understanding of the issues involved
in planning and implementing such surveys and to provide practicable methods and techniques
to overcome these issues. The guidebook does not cover observational surveys of the activities of
airport users.

As requested by the ACRP, the team that developed this guidebook conducted research on the
current state of knowledge and practice in performing airport user surveys. The research included
a review of the literature, an Internet survey, and detailed interviews with selected airports and
agencies regarding their current survey practices. This research and the expertise of the research
team are the basis of this guidebook. A summary of the research is provided in Appendix A.

The guidebook will be of interest to airport managers, planners, analysts, and consultants. It
will provide airport managers with a better understanding of when surveys are required; basic sur-
vey concepts and methodologies; and the time and effort required to plan, develop, and imple-
ment surveys. Planners and analysts who have little experience with surveys will benefit from the
detailed review of the basic concepts and the practical considerations related to specific types of
surveys, such as passenger and tenant surveys. It is hoped that the guidebook will prove equally
useful to readers who already have experience with surveys, by confirming that their practices have
been reasonable and by providing advice and insights to augment their experience.

This introduction outlines the following:

• The role of surveys in airport planning, development, and management.
• Basic survey concepts, such as target population and survey sampling.
• The main types of surveys and survey methods.
• How the guidebook can be used.

1.2 Role of Surveys in Airport Planning, 
Development, and Management

Airport managers and planners require a wide range of information to support their planning
activities and decision making. The quality of plans and decisions depends on the quality of the
information on which they are based. In particular, in any customer-serving organization, such
as an airport, two considerations are critical to effective planning and management:

• Understanding the market.
• Understanding the customer.

C H A P T E R  1
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Airports function within the air transportation system and indeed within the larger transporta-
tion system therefore, airport managers and planners must understand the nature of the market
being served. This includes such issues as the trip purposes and travel patterns of passengers using
the airport, as well as the nature of goods being shipped through the airport. Where the local travel
market is served by more than one airport, it is helpful to understand relative market share and
the factors that influence this. Depending on the length of the trip, travelers and shippers may also
have a choice between air and surface transportation (i.e., car, bus, truck, rail, or sea).

Effective planning and management of airport facilities and services also require an understand-
ing of the characteristics, needs, and satisfaction of the customers using the airport, principally the
air passengers and shippers but also the intermediate service providers, such as the airlines, freight
forwarders, and ground transportation providers. This customer information might include air
travel party sizes and the amount of baggage checked by air passengers, as well as customer satis-
faction with the services provided by the airport and suggestions for how they can be improved.

While some of the information needed for effective planning and management of airports can
be obtained by direct observation or from statistics that are routinely collected, much cannot. Some
airport user attributes are not directly observable and some statistics are not routinely collected.
Airport user surveys are the only way to obtain information of this type, including the following:

• Air passenger characteristics for facility planning, such as arrival time before flight departure
or the number of well-wishers accompanying passengers into the terminal.

• Customer satisfaction with airport facilities and services.
• Air passenger and airport employee satisfaction with existing concession services and likely

use of additional services.
• Ground transportation used by air passengers and airport employees to travel to and from the

airport, particularly public transport.
• Trip origins and destinations of airport users within the region served by the airport.
• Use of competing airports and the factors affecting the choice of airport.
• Economic impact of the airport on the surrounding region.

Having good information on the wide range of issues typically addressed by airport user sur-
veys improves the quality of planning and decision making. At the same time, obtaining good
information costs money. In deciding how much effort to devote to collecting this information,
consider how the information will be used and the likely costs of poor planning, design or oper-
ating decisions. In general, where information will be used in planning new facilities, the cost of
a survey will be small compared to the cost of the facilities. The ability to appropriately size the
facilities and phase future expansion could significantly reduce the cost of a project or forestall
the need for expensive modifications after construction has commenced or the facilities have
been opened.

In planning an airport user survey, or even deciding whether one is necessary, airport planners
and managers need to consider what information is already available, what additional informa-
tion is needed and how accurate that information needs to be, and then balance the cost of the
survey against the value of the resulting information. This is not an easy task. One goal of this
guidebook is to help airport planners and managers address this issue.

1.3 Survey Concepts

For readers who are considering performing a survey for the first time or have limited expe-
rience with surveys, this section provides an overview of the basic concepts and some of the
common terminology used in survey practice.

8 Guidebook for Conducting Airport User Surveys



The purpose of an airport user survey is to gather information about the characteristics or
opinions of a defined group of airport users, such as air passengers using the airport or those
employed at the airport. This group is referred to as the target population to be surveyed (often
shortened to population). In general, it is not practical to gather the desired information from
every member of the target population, so a subgroup of the target population is selected. This
subgroup is referred to as the sample. The process of performing a survey involves selecting an
appropriate sample, requesting the desired information from each member of the sample, ana-
lyzing the responses and reporting the resulting findings. The process of performing a survey
starts by planning each of these steps.

When planning a survey, consideration needs to be given to clearly defining the target popu-
lation, as well as deciding how large a sample is required and how to select the sample of respon-
dents. These are not always obvious decisions. For example, in performing an air passenger survey,
is the target population all passengers using the airport in a given period, including those con-
necting between flights, or only those starting their air trip at this airport? Is the target population
only departing passengers, or does it include arriving passengers as well? The answers to these ques-
tions will affect the survey methodology as well as the approach to selecting the sample. Guidance
on addressing these issues is provided in Chapter 4, “Survey Design.”

Ideally, a survey sample would be randomly selected individuals from the target population,
where random selection means that any individual in the target population has an equal likeli-
hood of being selected. This random selection is necessary to be able to make inferences from the
sample about the characteristics of the target population with known statistical confidence.

However, in practice such random selection is often difficult to achieve. The methods used to
select survey respondents inevitably constrain the selection so that it is rarely completely random.
For example, if an air passenger survey of selected flights is conducted in airline gate lounges, the
sample is necessarily restricted to those passengers in the lounges in question, who are generally
passengers on the flight about to depart from that gate. The respondents on any given flight will
generally have a different distribution of characteristics from the target population as a result of
the specific market served by the flight, the time at which the flight departs, and possibly other
factors, such as the airline in question. Even if the flights to be surveyed have been randomly
selected, it is unlikely that the selected flights will cover all possible combinations of market,
airline, time of day, and day of week, because of budgetary limitations on the number of flights
that can be included in the survey. The smaller the number of flights sampled, the less likely it is
that the characteristics of the passengers on those flights will correspond exactly to those of the
target population as a whole.

A sample in which the distribution of characteristics in the sample differs from the population
is referred to as a biased sample. An important aspect of planning a survey is designing a sampling
strategy to reduce potential bias and applying techniques to control for any bias that remains. These
techniques involve assigning weights to each response, so that the weighted results more closely cor-
respond to the expected distribution of the characteristics of the target population. Of course, this
implies some knowledge of that expected distribution and a method to calculate the response
weights. These issues are discussed in more detail later in this guidebook, in the chapters specific
to each type of survey.

Having selected the sample, the survey respondents are then asked to provide the desired
information through the use of a survey instrument or questionnaire1. The design of the survey
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instrument is critical, because the wording and sequence of questions will affect the responses
that are obtained. Consideration needs to be given to how the survey will be performed, includ-
ing how respondents will be selected and whether they will be interviewed by survey staff or com-
plete a questionnaire themselves.

Once an initial design of the questionnaire has been completed, it should be pre-tested on
potential respondents to make sure that the wording of the questions is clear and the survey gen-
erates the desired information. The results of the pre-test may call for some redesign of the
instrument and possibly another pre-test. When the questionnaire has been finalized, a pilot test
is usually performed to test the survey procedures in the field. Typically, the pilot test will involve
a representative group of the survey interviewers, or field staff, and should be performed well
enough in advance of the full survey that any logistical issues can be resolved before the survey
gets underway.

After the survey data collection has been completed, the data will generally need to be checked
and cleaned to correct identifiable errors (e.g., misspellings) and determine whether to eliminate
incomplete or invalid responses before the results are tabulated or analyzed. Depending on the
length and nature of the questionnaire, data cleaning can involve a significant amount of work.
However, this step is crucial to the quality of the results.

In summary, the basic survey concepts are:

• Target population—a defined group of airport users for which information is required.
• Survey sample—a subgroup of the target population selected to provide the desired information.
• Sampling strategy—a strategy to reduce and control potential bias in the survey sample (i.e., the

extent to which the characteristics or opinions of the sample differ from the target population).
• Questionnaire—the mechanism to collect information from the survey sample.
• Surveying method—the method used to collect information from the sampled respondents.
• Pre-test—testing of a questionnaire with a small number of potential respondents.
• Pilot test—testing of the entire survey process.
• Data cleaning—correction of identifiable errors and elimination of incomplete or invalid

responses before the survey results are tabulated and analyzed.

These concepts are dealt with in more depth in subsequent sections.

1.4 Main Survey Types and Methods

Airport user surveys come in many types, each with its own set of goals and objectives. The
main types considered in this guidebook are passenger surveys (Chapter 5), employee surveys
(Chapter 6), tenant surveys (Chapter 7), surveys of area residents (Chapter 8), surveys of area
businesses (Chapter 9), and air cargo surveys (Chapter 10).

Passenger surveys are the most common type of airport user survey and tend to focus on pas-
senger characteristics, passenger demands on facilities, or passenger satisfaction with the airport.
Passenger surveys are used for airport planning and management.

Employee surveys are typically conducted to measure satisfaction with airport facilities and
services, obtain information for transportation or concession planning, and address issues such
as communications and knowledge of airport procedures.

Tenant surveys tend to focus on tenants’ satisfaction with the airport as a landlord and on
gathering information to help determine the economic impacts of the airport.

Surveys of the general public can be undertaken for a variety of reasons. Perhaps the most
common purposes are determining the public’s perceptions of an airport, investigating the factors
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that influence airport choice, and assessing the extent to which area residents are choosing to fly
from other airports.

Surveys of area businesses are frequently done as part of studies to determine the economic
impact of the airport and its value to the community. Surveys may also be conducted to collect
information on travel by local business people and their use of all the airports in the region to
assist in airport planning and air service development studies.

Air cargo surveys address any aspects of the movement of air cargo at the airport, including
cargo moving on all-cargo aircraft or in the belly holds of passenger aircraft, and transit cargo
that arrives and departs by road.

1.5 How to Use This Guidebook

The guidebook has been structured so that readers can easily find the information that is most
important to them.

Topics and the chapters in which they are addressed follow:

• The role of surveys, basic concepts, and main survey types: Chapter 1.
• The steps and related considerations in planning and implementing any survey: Chapter 2.
• Underlying concepts of sampling and statistical accuracy required for airport user surveys:

Chapter 3.
• The factors—such as sampling strategy, questionnaire design, survey period and interviewer

training—that will need to be considered in the design of a particular survey: Chapter 4.
• Specific issues and advice related to passenger surveys: Chapter 5.
• Specific issues and advice related to employee surveys: Chapter 6.
• Specific issues and advice related to tenant surveys: Chapter 7.
• Specific issues and advice related to surveys of residents of the area served by an airport:

Chapter 8.
• Specific issues and advice related to surveys of area businesses and other organizations:

Chapter 9.
• Specific issues and advice related to surveys of air cargo activities: Chapter 10.

The table of contents provides a detailed listing of the topics covered in the guidebook and can
be used to locate information on particular topics that may be of interest.
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Thorough planning is absolutely essential to the success of any survey effort. Unfortunately, this
task is often allotted insufficient time and attention, resulting in inaccurate or inadequate data. This
chapter describes the factors that need to be considered in planning a well-defined survey project:

• The purpose of the survey (why the survey is being conducted).
• The survey method.
• The frequency and timing of the survey.
• The involvement of external agencies in funding, planning, and conducting the survey.
• Budgeting.
• The role of the survey planning team.
• Scheduling.
• The location of the survey.
• The use of external resources.

2.1 Defining the Purpose

2.1.1 The Purpose

At the outset, it is important to clearly define the purpose of the survey. In essence, this is the
answer to the question, “Why are we doing this?” If the replies from the people commissioning
the survey are vague—“The information would be interesting” or “It would be nice to know”—
the best next step is to stop. To be useful, surveys should yield results that are actionable.

It is often helpful to begin a survey at the end. This approach suggests that an airport first con-
sider the actions it wants to take and the decisions it wants to make on the basis of the survey
results, determine the information that will be required to make those decisions, and only then
start to consider the target population and questions that will provide the necessary information.

This approach also helps to prevent errors of omission and commission. An error of omis-
sion, often not discovered until the end of the survey process, has occurred when someone asks,
“Why didn’t we ask that question?” and when the unasked question represents information
important to the making of a decision or to another use of the survey results. A good example
(which actually occurred in an air passenger survey in the San Francisco Bay Area not so long
ago) would be failing to ask how long departing air passengers resident in the region served by
the airport will be away on their air trip when the survey data is intended to be used for airport
ground access studies. The air trip duration of course determines the cost of parking a car while
away on the trip, an important consideration in airport ground access mode choice modeling.

An error of commission occurs when, due to a poorly worded question or other problem with
the way the survey is performed, the survey does not obtain the information that the survey designer
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expected. An example would be asking air passengers “Where did you begin your trip to the airport
today?” with the goal of obtaining trip origin location information for airport access trips. This
question is ambiguous for air travelers who are surveyed on the return leg of a one-day round trip.

Typically, a survey’s purpose will be articulated using goals and objectives. Goals are broad,
general statements of the information the survey is intended to obtain; objectives are more spe-
cific. For example, the goal might be to gather information on air passenger ground transporta-
tion use; the objectives might be to determine where passengers began their trip to the airport,
which ground access modes they used, how they got to those modes, and why they chose the par-
ticular modes they used. Well-defined goals and objectives will provide the necessary guidance for
the development of useful and appropriately worded questions.

2.1.2 The Planners

A strong leader or project manager is needed to clearly define the purpose of a potential sur-
vey. Planning by committee has a tendency to be time consuming and awkward. Nonetheless,
the project manager may need to involve a few key people.

Who should be involved in the planning process? The following groups should at least be
considered:

• Decision makers—those who are expected to make the decisions or take the actions the survey
is supposed to address.

• Data users—those who are expected to use the data to support the decision makers in plan-
ning, modeling or marketing.

• Potential partners—organizations that might share an interest in the results and might there-
fore provide support or even financial assistance.

• Potential duplicators—those who might be conducting the same or similar research at the
same time and thus get in the way. Having two surveys conducted at the same airport at the
same time by different parties is generally not a good idea.

This is not to say that all of these groups need to be involved. It is important, however, at least
to consider each of them and their potential either to help or to hinder the survey effort.

In addition, two distinct teams will participate in the survey:

• The survey planning team will be responsible for the planning and design of the survey (refer
to Section 2.6).

• The survey implementation team will conduct the survey and will consist of the interviewers,
supervisors, and support personnel (refer to Section 4.5.2). Some of its members will also serve
on the survey planning team.

2.2 Selecting the Survey Method

A key step in planning a survey is choosing the appropriate survey method. The survey meth-
ods discussed in this guidebook include passenger intercept, mail, telephone, and Internet.

Choosing the appropriate method for any survey involves consideration of a wide variety of fac-
tors. Perhaps the key tradeoff, however, is between cost and quality. As a general rule, the higher the
quality desired, the more expensive the survey will be. Quality in this case includes the following:

• Data quality—Will the questions be understood and elicit the desired information? Will all
of the questions be answered? Will the answers be accurate? Will answers to any open-ended
questions be clear and complete?
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• Response rate—Will the survey methodology achieve a high enough response rate (the ratio
of those responding to those approached to participate in the survey) to be able to generalize
the results to the population of interest? It is clear from the literature that respondents often
differ from non-respondents in material ways (Dillman, 2000; Groves and Lyberg, 1988; Lessler
and Kalsbeek, 1992; Montaquila et al., 2007), and of course the survey team cannot know much
about those who do not respond.

Although experts differ on this point, a general rule of thumb is that the response rate needs to
be at least 50% for a researcher to be reasonably confident that the results are representative. How-
ever, lack of response bias (difference in the mean value of the characteristics of interest between
respondents and the population being surveyed) is more important than a high response rate (Bab-
bie, 1973). Regardless of what is considered an acceptable response rate, the lower the response rate,
the more caution must be used in interpreting the data. Response rates vary widely by survey
method and are generally fairly high for interview surveys of air passengers, but much lower for
surveys conducted by mail or telephone.

The survey methods and their advantages and disadvantages are outlined below; more details
can be found in the chapters devoted to the specific types of surveys.

Intercept surveys, generally undertaken with passengers, are performed by approaching poten-
tial respondents as they pass a particular location, such as when they enter the terminal building or
leave security screening. They are usually performed as an interview survey, in which survey staff
ask the questions and record the responses. Interview surveys can also be performed by selecting
respondents in a particular location, such as an airline gate lounge, using a defined sampling rule
to identify who to approach. The main advantage of interview surveys is the potential for a high
response rate and high data quality resulting from the use of professional interviewers. In addition,
sample control can be maximized using this approach. The primary disadvantage of interview sur-
veys is their cost, which can be substantial.

Self-completed surveys that are handed out, completed by the respondent, then returned, either
in person or by mail, are frequently used with air passenger, employee and tenant surveys. The key
advantage of this approach is its relatively low cost, as one interviewer can hand out a large num-
ber of questionnaires in a given time period. Disadvantages of this approach include lower response
rates and inferior data quality. Length and complexity are also concerns; generally, airports try to
keep such surveys short and simple to maximize the number of responses and completeness of the
information they get back.

Mail surveys are infrequently used by airports but could be useful for tenants who are spread out
across the airport’s premises. Their main advantage is their relatively low cost. Key disadvantages
are similar to those of surveys that are handed out: low response rates, inferior data quality, and the
need to keep the survey short and self-explanatory.

Telephone surveys are useful for surveying households and businesses in the area served by the
airport, but are not a practical way to survey air passengers because there is usually no way to obtain
a list of telephone numbers of a representative sample of air passengers. The key advantages of this
method are the ability to obtain a representative sample of a large and dispersed target population,
such as area residents or airport employees, and a reasonable level of quality control due to the use
of professional interviewers. Disadvantages include their moderately high cost and the need to
allow a long enough survey period for the call center to maximize the response rate and the repre-
sentativeness of the sample (see Section 7.3).

Internet surveys have become increasingly popular in recent years for some types of surveys,
partly because they are extremely inexpensive. They are also easy to program and deploy with
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software that is readily available and inexpensive or even free. This software allows researchers
to upload questionnaires to the World Wide Web (Web) and send out email invitations to par-
ticipate. Responses are entered directly on the Web and stored in a database by the software.
Branching to only appropriate questions and control of valid responses are possible. Tabulated
responses and simple graphics are usually created by the software, and the data can be down-
loaded for more detailed analysis. Often respondents can save partially completed responses and
return later to finish them, which can increase the response rate. Some programs also allow
researchers to track respondents and non-respondents so that reminders can be sent only to
those who have not yet responded. However, it is important that the survey include a large
enough sample to be representative.

Internet surveys have three main disadvantages. First, not everyone has access to the Internet,
particularly in their homes, but also in the workplace. (Consider the workplace example of an
airport: office staff usually have Internet access at their desks but other types of staff, such as ramp
personnel, probably do not have Internet access at all.) Second, response rates to Internet sur-
veys are generally the lowest of any type of survey, reducing the likelihood of obtaining a repre-
sentative result. Third, Internet surveys have to be fairly short and simple. The reasons for this
include different technological capabilities among respondents, the absence of anyone to clarify
issues the respondent may have, and perhaps people’s general expectation that online transac-
tions should move rapidly.

Other issues that should be considered when selecting the survey method include the following:

• Speed: How quickly does research need to get done? As examples, mail surveys take a long
time to come back; surveys that are handed out to passengers are returned almost immedi-
ately if they are returned at all.

• Complexity: How complicated are the inquiries? The more complicated the questions, the
more important it becomes to have a person available to clarify issues the respondent may
have and provide assistance, as with an intercept interview.

• Flow control: Does the order in which questions are asked need to be controlled? If so, then
certain methods, such as handouts and mail, are excluded. An example of the need to control
flow might be asking what airports in the area come to mind, then following up by naming
and inquiring about all airports not mentioned; the second question in effect “gives away” the
possible answers to the first.

• Visual aids: Are visual aids needed? An example might be a stated preference survey on the
likely use of a proposed new ground access mode, in which respondents are shown images of
the proposed mode in order to ensure that they have a clear understanding of what the mode
would be like to use. Methods such as telephone surveys that do not permit the display of such
aids would be excluded.

• Confidentiality: How important is confidentiality to the study? In many cases, airport surveys
are not asking particularly sensitive questions and confidentiality is not a major issue. Passen-
ger surveys, however, frequently ask about the origin of the trip to the airport, which often
means home addresses. In this case, confidentiality is obviously of high importance. It bears
remembering that in an age of identity theft and widespread consumer fraud, concerns about
confidentiality are legitimate.

Some survey methods are more confidential than others. Mail surveys can be designed with
no identifying information on the survey response form so that respondents can remain
anonymous if they wish; in-person interviews and Internet surveys perhaps raise the most
concerns about confidentiality, but the latter can be made quite secure with the proper hard-
ware and software.

The main advantages and disadvantages and each survey method are summarized in Table 2-1.
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2.3 Survey Frequency and Timing

2.3.1 Dealing with Seasonality

Several aspects related to timing and frequency need to be considered in planning an airport
user survey project. The pattern of air travel at most airports varies seasonally. Performing a pas-
senger survey at only one time of the year will not reflect the variation in traveler characteristics
and thus may give a biased picture of the composition of the air travel market over the year. On
the other hand, if data on air traveler characteristics are needed for planning airport facilities for
their peak use, then the survey should be performed during the peak demand period. While it is
common practice to design airport terminal facilities for the average day of the peak month,
some thought should be given to likely conditions during other peak periods, and it may be desir-
able to collect passenger survey data at those times as well. The highest hourly demand on air-
port facilities may not in fact occur during the busiest month, but rather may take place around
holiday weekends at other times of the year, such as Thanksgiving.

Seasonal changes in the composition of the air travel market can have a particular influence on
airport ground transportation mode use. Figure 2-1 shows the monthly variation in use of short-
term and long-term parking at Los Angeles International Airport over a two-year period in the early
1990s, expressed as parking exits per hundred passengers (Gosling, 1996). Use of short-term park-
ing varies inversely with use of long-term parking: Short-term parking use is highest in the summer
and in December and January, both times associated with higher levels of non-business travel. Long-
term parking use is highest in the spring and fall, months with generally higher levels of business
travel. Similar seasonal patterns have been observed at other airports and for other ground access
modes. It is clear from Figure 2-1 that depending on the month in which an air passenger survey is
performed, the use of airport parking indicated by the survey results would differ considerably.

It should be noted that the monthly volume of passenger traffic through the airport and the com-
position of the traffic are really two different issues, as illustrated in Figure 2-1, which has been
adjusted for the variation in air passenger traffic. One approach to accounting for seasonal varia-
tion in calculating the market composition for the year as a whole is to use a weighted average of
results obtained during two survey periods, in a peak traffic month and an off-peak traffic month.
While the market composition during the peak traffic month is usually different from that during
the off-peak months, in fact the composition is likely to vary throughout the year. The market com-
position for the year as a whole will generally be different from that given by the weighted average
of results obtained during a peak traffic month and any one off-peak traffic month.
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Table 2-1. Advantages and disadvantages of each survey method.

Survey Method Advantages Disadvantages
Intercept Interviews • High data quality 

• High response rate 
• Allows for complex surveys

• High cost

Mail-back and Hand-back Intercept,
and Mail 

• Lower cost than intercept 
• Useful for short and simple

surveys

• Lower response and data quality 
than intercept 

• Slow for mail and mail-back
surveys

Internet • Low cost
• Automated data processing

• Low response rate 
• Requires access to the Internet 
• Limited complexity 

Telephone • Allows representative sample of
large and dispersed populations
such as business firms

• Moderately high cost and time to
implement survey



A number of methods can be used to deal with seasonality:

• If the attributes being measured are for use in assessing facility requirements and capacity
constraints, values of these attributes during the peak planning period may be of interest; if
so, conduct the survey during this period.

• Conduct the survey in a shoulder month that is considered to be the most representative of
average traffic over the year.

• Conduct the survey in several waves, such as each quarter, each month, or during peak and
off-peak months.

• Use continuous or rolling surveys conducted throughout the year to allow the seasonal vari-
ation to be measured directly.

The use of continuous or rolling surveys has a number of advantages besides providing good
information on seasonal variation of market composition. These advantages include the need for
far fewer survey personnel, who in consequence can be better trained and will become more expe-
rienced, improving the quality of the survey results. This approach also makes the survey results
far less vulnerable to distortion from atypical events that happen to occur during a survey con-
ducted over a much shorter period, such as unusually bad (or good) weather, major sporting
events, or labor unrest. A survey performed on an ongoing basis from year to year will also provide
some early indication of trends in market composition that might be missed (or misinterpreted) if
surveys are conducted only periodically.

The continuous survey approach has been adopted by the United Kingdom Civil Aviation
Authority (UK CAA) for its program of air passenger surveys undertaken at the 14 largest U.K.
airports (UK CAA, 2006). The survey teams spend several days at each airport before moving on
to another airport, returning to each airport every few weeks.

2.3.2 Multi-Year Considerations

In addition to accounting for seasonal changes, a related consideration is how often airport
user surveys need to be performed to identify changes in market composition that are occurring
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from year to year. Some airports perform user surveys, particularly air passenger surveys, every
year. Others perform them much less frequently, perhaps every five years (Gosling and Maric,
2006). Airport user surveys performed by other organizations, such as metropolitan planning
organizations, are typically performed less frequently than every year. For example, the San Fran-
cisco Bay Area Metropolitan Transportation Commission has sponsored air passenger surveys
at the three Bay Area primary airports every five years. As a result, there is a fairly good histori-
cal record of long-term changes in market composition. However, significant changes can occur
over five years, as evidenced by the changes in the economy and the airline industry after Sep-
tember 2001. With surveys spread five years apart it is difficult to pick up recent trends or even
determine whether differences from one survey to the next are part of a longer-term trend or just
a feature of the specific year the survey was performed.

2.3.3 Dealing with Daily and Weekly Variability

User characteristics can also vary by time of day and day of week. Early morning and late after-
noon periods typically have more origin-destination passengers, while midday flights have more
connecting passengers. Morning flights tend to have more local residents, while afternoon flights
have more visitors. Weekday flights have more business passengers, while weekend flights have
more passengers traveling for personal reasons. Most departures from the U.S. West Coast to
Europe are in the late afternoon to evening, with the corresponding arrivals spread through the
afternoon. Therefore, it is desirable that the sampling period covers all hours of the day that flights
operate, over at least one complete week. If the survey is conducted for fewer than seven days, the
proportion of the target sample on weekdays and weekends should be set equal to the proportion
of passengers during those two periods. However, failure to provide survey coverage for some
hours or days will give results that are not completely representative of the target population,
because it will provide no information on the characteristics of airport users during those peri-
ods. While weighting of survey results can partially correct for known sample bias due to over-
sampling some periods (e.g., having more responses from passengers on a given day than the share
of the total weekly traffic on that day), there is no way to correct for the unknown bias due to not
sampling some periods.

2.3.4 Sample Size

While the issues of survey timing and frequency need to be decided on the basis of the survey
purpose, the particular data needs and the availability of resources, the issue of frequency is also
related to sample size. Conducting surveys with a smaller sample size several times each year may
produce better information for decision making and planning than conducting less frequent sur-
veys with a much larger sample size every few years, for much the same overall cost. The results
are likely to be more robust than those from a single survey of equivalent size conducted at a sin-
gle point in time, because the multiple survey waves will better reflect changes in traffic compo-
sition over time. The results of multiple survey waves over several years can always be combined
when a large sample is required to permit detailed analysis.

2.4 External Agencies

The results of an airport user survey are likely to be of interest to organizations other than the
survey sponsor. Other organizations may have information needs that could be met by expand-
ing the scope of a planned survey. For example, information on the use of ground transporta-
tion by travelers is likely to be of interest to regional transportation planning agencies as well as
public agencies and private-sector operators providing ground transportation services at the air-
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port. Other agencies that are likely to have an interest in the results of airport user surveys include
local air quality management agencies, state aviation agencies and transportation departments,
local economic development or tourism organizations, the Federal Aviation Administration, and
other federal transportation agencies involved in funding airport ground transportation infra-
structure. Conversely, an airport user survey that is sponsored by an agency other than the air-
port operator may provide an opportunity to gather information that the airport operator is
interested in, but is of less interest to the survey sponsor.

Even in cases where the survey sponsor and other organizations are interested in obtaining
information on the same broad issue, such as ground transportation mode use, the detailed needs
of each agency may differ. For example, regional transit agencies may be interested in how airport
travelers using public transit access the transit system, whereas this may be of less interest to the
airport operator. Modifying the scope of an airport user survey to meet the information needs of
other agencies will generally increase the cost and complexity of the survey but will generally be
less costly and provide more comprehensive information than performing separate surveys. It
may also present opportunities for cost sharing.

If there are other organizations that are likely to have an interest in the results of the survey,
it is a good idea to coordinate with them at an early stage in the planning process to discuss
whether the survey can meet their specific information needs. It may be helpful to form a coor-
dinating group with representatives from the survey sponsor and the other organizations. This
group can provide input on planning and design of the survey. The extent to which staff from
external agencies should participate directly on the survey planning team will depend on the
scope of the survey and the level of involvement of those agencies in funding the work.

2.5 Preparing the Survey Budget

Part of the planning process is preparing the survey budget. Ideally, this takes place after defin-
ing the survey purpose, determining the survey method and considering the survey frequency. The
budget will need to consider the tasks involved in further planning and then implementing the sur-
vey project. If a budget has already been set, it is important to check whether it is realistic. If not,
the project manager may have to change the scope of the survey or seek additional funding.

2.5.1 Project Tasks

The first step in preparing a survey budget is to identify all the tasks that are required to per-
form a successful survey. The following list may assist the survey sponsor in developing the pre-
liminary budget.

• Survey design—includes specifying sampling strategies, designing questionnaires, estimating
the required number of interviewers required, and determining which parts will be done with
internal resources or by a contractor.

• Pre-test and pilot tests—required unless repeating a well-established survey with experienced
staff, as discussed in Section 4.7.

• Survey setup—includes the hiring of temporary staff, any necessary equipment and software
(rental or purchase), printing of forms, and other survey logistics.

• Conducting the survey.
• Data entry and cleaning—electronic transfer or manual data entry, as well as the cleaning

of the data for inconsistencies and transcription errors. The cleaning phase is frequently
underestimated.

• Data analysis—discussed further in Section 4.11.
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• Reports and presentations—discussed further in Sections 4.11 and 4.13.
• Project management.

2.5.2 Approvals

After a preliminary budget has been prepared, the next step is to obtain the necessary
approvals to conduct the survey. Senior management and executives need to be convinced that
the survey will be a worthwhile expenditure and that it is being managed wisely.

It may be necessary or advisable to give a briefing or presentation to senior management. Such
a briefing could include the following, for example:

• Need for the survey:
– What information is needed for planning new capital projects that a survey would provide?
– What data are not available from existing sources?
– How might having this information affect the costs of these projects?

• Purpose of the survey:
– Goals and objectives.
– Population to be surveyed.
– Data to be collected.

• Types of results and analysis expected.
• Management of the survey:

– Composition of the survey planning and implementation teams.
– Planned schedule.

• Cost of the survey:
– Estimated costs.
– Cost relative to potential costs of projects.

It may be necessary to update the initial budget and seek further management approval as the
planning of the survey project proceeds.

2.6 Survey Planning Team

By this stage of the project, the goals of the survey have been set, an initial budget has been
defined and, most important, approval has been obtained to go ahead with further planning of
the survey.

Until this stage it is likely that the work on the survey has been confined to a few people, perhaps
only one person. The time has come to create a survey planning team. This team will be responsi-
ble for the design and conduct of the survey and reporting of the results. This section describes the
kinds of expertise that should be considered for this team.

2.6.1 Core Personnel

The core survey planning team will see the project through from beginning to end. The com-
position of the core team will depend on the expertise needed for the survey type and method
being proposed but will likely include the following:

• Project manager: This is the person who is going to pull it all together and who will serve as liai-
son with senior management and other departments within the airport and external agencies.
The project manager should be familiar with the procurement process and preferably have some
experience with the issues involved in performing surveys.

• Survey technical expert: This person knows the airport user survey world and all its subtleties.
Many different issues will arise during the survey planning process, and this is the person who

20 Guidebook for Conducting Airport User Surveys



must deal with each one and make recommendations so that appropriate decisions can be made.
Detailed survey design, such as the development of the questionnaire, will be the responsibility
of the survey technical expert. Unless surveys are conducted on a regular basis, this expertise may
not reside within the sponsoring agency and therefore may have to be contracted.

• Data analyst: This person will be responsible for the eventual analysis of the survey data and any
documentation of the survey results, and should be involved from the beginning of the project.
During the initial design stages, the data analyst may provide little input to the team, but will
need to understand how the data will be collected and ensure that it will meet the survey goals
and purpose. This will be important when performing the cleaning, management and analysis
of the data at the conclusion of the survey. The data analyst and survey technical expert are often
the same person.

• Survey logistics manager: Guided by the survey technical expert and the requirements for the
specific survey type, this person will be responsible for coordinating all the arrangements that
are necessary to conduct the survey and, more important, for setting everything up in advance
so that the survey runs smoothly. In the case of on-site interviews, for example, this advance
work includes such aspects as providing a training facility and transportation for interview-
ers, arranging parking and badges for survey field staff, and assigning field staff to shifts (these
aspects are discussed further in Section 4.5). In addition to the advance arrangements, this
person will ensure that sufficient interviewers are available for each shift.

• Survey administrator: This person provides administrative support for the survey team.

Exactly how many staff are required will depend on the size and complexity of the survey as
well as the availability of personnel. Note that in some cases one person may have the required
expertise to play a number of roles.

Depending on the structure of the organization, these team members may come from the
same department or various departments. Either way, it is important that all staff and managers
involved understand the importance of the survey and the role of each team member. Designated
office space for the survey planning team is preferable for large surveys and surveys that will take
a relatively long time to complete.

2.6.2 Other Departments and Agencies—The Extended Team

The survey planning team may wish to benefit from available expertise in other parts of the
agency or beyond. It is also possible that the goal and purpose of the survey will inherently
involve multiple departments or agencies. For example, a survey on attitudes toward the various
functions of the airport might require input from such organizations as:

• The marketing department regarding shopping concessions.
• Planning and maintenance departments.
• A security agency and possibly a police authority if security screening is a consideration.

In some cases these other departments and external agencies may wish to participate on the
survey planning team. If this request is granted, the roles and responsibilities of each extended
team member must be clearly defined and understood by all.

The process of coordination with other departments and external agencies should include
soliciting comments on the scope of the planned survey. These comments can be important to
the success of the survey, because they might reveal one or more of the following:

• Some of the data being sought through the survey already exists within the agency.
• Other surveys are scheduled to take place in the future that might conflict with the planned

survey or cause undesirable “survey burden” on the airport users.
• It would be desirable to include additional questions that would not conflict with the planned

survey flow but would produce a substantial added value.
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• The questionnaire needs to be reworded to allow comparison of the results with those of
other surveys.

2.7 Preliminary Schedule and Target Dates

Certain components of the survey project will define the critical path. Information to be
derived from the survey is often needed for a specific planning application and therefore is
required by a certain time to fit into that process.

The hiring or contracting of temporary staff and obtaining their airport security badges is
often a critical determinant of the schedule, especially for small surveys.

If a contractor is going to be involved, the contractor will have to be selected several months
in advance to give the contractor time to prepare and activate the requisite resources. Given a
target date for starting the survey, the survey planning team should work backwards through the
steps in the process, including the decision process, developing a Request for Proposals (RFP),
issuing the RFP, evaluating proposals and selecting a contractor, entering into a contract, and
having the contractor undertake the required activities to prepare for the survey.

If contract support involves more than just providing temporary staff, such as assisting with
the detailed survey planning and design, this needs to be reflected in the schedule.

Depending on the size of the survey and the extent of contract support required, the target
date may be several months to more than a year in the future. A number of considerations must
be taken into account when forming a preliminary schedule, and these must be resolved by the
survey planning team. The following is a list of points to consider:

• Date when the information derived from the survey is required for input into planning or
other processes—relates to the purpose and goals of the survey.

• Lead time—the time required to complete all the survey preparation, design, contracts and
other details.

• Season—whether survey results are needed for peak, non-peak, or shoulder activity, which
depends on the uses to be made of the data collected. Seasonal traffic patterns at the airport
will be a major consideration. Surveying during the Thanksgiving weekend, Christmas, or
other abnormal traffic periods is generally not a good idea, unless survey results are specifi-
cally required for those periods.

• Other surveys—whether other departments are planning to conduct routine or one-time sur-
veys during the period under consideration. If possible, such dates should be avoided to
reduce the “survey burden” on airport users and the potential for confusion.

• Weather—a consideration for surveys taking place at any outside location. Periods when very
cold or very hot weather is likely should be avoided if possible.

• Availability of temporary staff—may or may not be an issue depending on how temporary
staff will be obtained. Use of students as temporary staff will generally be easier during the
summer break.

• Special events—dates of any known major events, such as large conferences or sporting events,
should be avoided.

• Pre-tests and pilot tests—if planned for the survey, the time required for these must be fac-
tored into the schedule.

• Required duration of the survey period.
• Time to enter, clean, and analyze the data; document the findings; and prepare any required

presentations.

Thorough discussion of each of these constraints will be needed to develop a realistic target
date for the start of the survey. Setting a target date with very tight timelines is generally not advis-
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able, especially if the survey is one of the first of this type to be done by this survey sponsor or at
this airport. The risk of unanticipated events causing slippage in the schedule is very high. In fact,
it may be wise to let the whole schedule slip a year, if necessary, to meet seasonality criteria, rather
than put the survey results in jeopardy from an overly ambitious schedule.

With the target date set for the beginning of the survey, the survey planning team can work
backwards and forwards from that date and set other key dates for the project. These dates will
include, for example, the following events or milestones:

• Distribution of the RFP.
• Award dates for key contracts.
• Survey planning complete.
• Survey forms/questionnaire design complete.
• Acquisition schedule for materials, surveyor supplies, forms, etc.
• Printing of questionnaires, return envelopes, letters, etc., as required.
• Acquisition of survey equipment, if required.
• Preparation of training material.
• Selection of survey field staff.
• Badging and security clearances.
• Training time.
• Pre-tests and pilot tests complete.
• Start of data collection.
• Data collection complete.
• Data entry and cleaning complete.
• Analysis complete.
• Preparation of results complete.
• Presentation of results.

2.8 Survey Location and Security Clearance

The choice of location to perform a survey will depend on the information that the survey is
designed to obtain and the practicalities of surveying the desired respondents. This issue prima-
rily affects surveys of air passengers and associated greeters and well-wishers, because surveys of
airport employees and other groups of airport users will generally not use the intercept method.

It has become fairly standard practice to perform passenger surveys in the airline gate lounges
while passengers are waiting to board their flights. This location has the advantage that passen-
gers are often sitting down with little to do except read a book or magazine. However, the increas-
ing use of laptop computers and cell phones in recent years has meant that many people in the
gate lounges may be working or talking on their cell phone. The choice of location is dealt with
in detail in Chapter 4.

Performing surveys in the secure area of the passenger terminal involves an array of logistical
issues related to obtaining security clearance and identification badges for the survey field staff.
Survey staff may be issued temporary badges, but they may then need to be escorted by a perma-
nently badged airport employee. For surveys conducted over a long period of time and in mul-
tiple locations, the escorting approach may not be practicable or cost effective. Instead, the
survey field staff should be issued regular identification badges to allow access.

The exact procedure for badging will vary from airport to airport, but a typical process is that
all persons who require a badge will complete an application form that is submitted by their
employer to the airport badging office for approval. Applicants will then make an appointment
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to be fingerprinted and photographed at the badging office.
The fingerprints are then sent to the Federal Bureau of
Investigation for a criminal background check. This process
can take several weeks. If there is no record of any offenses
that would disqualify them from being issued a badge, they
then return to the airport badging office to pick up their
badge. When the survey is over, the employer is responsible
for ensuring that the badges are returned.

To facilitate this process, the airport should designate an
authorized staff member to coordinate with the survey con-
tractor and approve the badge applications for survey field
staff. This person should also coordinate with the Trans-
portation Security Administration staff at the airport to
ensure that they are aware that the survey is being con-
ducted and address any concerns or local requirements that
they may have.

2.9 Contracting External
Resources

2.9.1 Reasons for Using External Resources

All or part of the work of a survey project may need to
be contracted out for a number of reasons, including the
following:

• The lack of specialized expertise in survey design or imple-
mentation within the airport or sponsoring agency.

• Internal personnel may not have enough time to design
and implement a survey project.

• The need for objectivity and a fresh viewpoint that a con-
tractor can provide.

• The lack of an in-house team of trained and experienced
survey interviewers.

The following subsections present key issues specific to the
contracting of external resources for airport user surveys.
They are not intended to be a guide on the entire contracting
process.

2.9.2 Preparing the Request for Proposals

A competitive procurement process is normally followed
to select a contractor. Even if the airport or sponsoring agency
has the authority to select a contractor without competitive
bidding, it is important to document the requirements for the
contractor. A potential contractor should not be expected to
make assumptions about any significant factors. The RFP
should include the following terms of reference:

• Background information leading to the need for the survey.
• Results of previous similar studies, if applicable.
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The issues that will need to be carefully addressed
in badging survey staff include the following:

• Every member of the team will need to be
badged if the surveying is to be done post-
security, and even for surveys conducted pre-
security, many airports require the survey team
to be badged.

• Some highly competent field staff from private
contractors will not pass the required screening
and thus will be ineligible to be badged. Air-
ports are also unlikely to allow these people to
work elsewhere on their premises. The require-
ments for badging are extremely stringent, and
they need to be carefully explained to any out-
side vendors.

• If a team member quits, it will take time to
replace that person if the replacement needs to
be badged. It is also reasonable to assume that
field interviewers will quit, with the number
being more or less inversely proportion to the
rigor with which they are screened. It is also
important to remember that the challenges of
interviewing at an airport—a lot of walking,
lengthy periods of standing, crowds, and noise—
will overwhelm even some people who are
among the best interviewers in other situations.

• Over-hiring is essential—the only question is by
how much. Unfortunately, there is no simple
formula to predict this; recommendations range
so widely that only experience is the best guide.
Absent experience, it is wise to allow plenty of
extra time in the schedule for a first venture.
Information in Sections 4.6.1 and 4.6.5 on selection
of field staff will help in reducing staff turn-over.

• The protocol for issuing badges and the time
required varies from airport to airport. It is
important to identify the procedures that will
need to be followed and allow for this in survey
planning. Where contract personnel are to be
used, it is essential that potential contractors are
informed of the procedures and time required
before they submit bids.

• The staff time and costs involved in badging
contract personnel need to be included in the
survey budget.



• The purpose of the survey, definition of the population to be surveyed, and the specific infor-
mation to be collected.

• The nature of the services to be provided (e.g., survey design only, survey design and implemen-
tation with contractor’s interviewers and supervision, survey design and supervision of inter-
viewers employed by the airport, data analysis, and report preparation).

• Any decisions that have been made regarding the survey methodology, survey frequency, desired
accuracy, sampling strategy, and questionnaire content.

• Any assumptions that have been made.
• The nature and scope of the analysis and reports required.
• Materials and services to be provided by the sponsor and by the contractor, particularly dur-

ing implementation of the survey, such as security clearances; trained interviewers, employ-
ees, or volunteers; and parking passes.

• Relationship to other information, such as ancillary data that the sponsor will be collecting or
data obtained in previous surveys.

• Any requirements to be consistent with other surveys (to ensure that results are comparable
over time or with surveys in other areas).

• Expected schedule for reviews, approvals and deliverables.
• Required qualifications of the contractor.
• The evaluation criteria.
• An indication of the available budget.

Not every item on this list will necessarily apply in every case, but any exclusion from the RFP
should be the result of a conscious decision.

2.9.3 Proposal Evaluation and Contractor Selection

Criteria for evaluating the proposals should be prepared and included in the RFP. Suggested
evaluation criteria include the following:

• Demonstrated understanding of the survey requirements and issues that should be
addressed.

• A realistic approach that addresses the purpose of the survey and information to be collected
and analyzed. This approach should be “creative” when the approach is not specified in the
RFP or when the bidder feels strongly that the sponsor’s approach is not suitable.

• Demonstration that the proposed sampling plan, if not specified by the sponsor, will be sta-
tistically valid.

• Qualifications of the firm and any subcontractors, as demonstrated by previous similar proj-
ects, including client references.

• Qualifications and experience of the proposed professionals who will actually work on the
survey, as demonstrated by participation in previous similar projects, and assurances of their
availability.

• For survey field staff—qualifications of staff, including background of interviewers and super-
visors, experience of interviewers and supervisors in conducting airport surveys, language
skills, previous security clearances, and experience with electronic data collection devices if
applicable; general training and planned training specific to the survey in question; and strate-
gies used to retain staff and to replace interviewers that leave.

• Realistic work plan, including adequate quality control and reporting to the sponsor.
• Type and amount of resources for each task or phase of the project.
• Price (as part of the proposal or negotiated) that represents value for the services being pro-

vided and the experience of the firm. (It is advisable to avoid automatically awarding the
contract to the lowest-priced bid, unless this is a requirement of the contracting process.)
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2.9.4 Contract Management

Selecting the right contractor is important but may only be half the battle; it will also be impor-
tant for the survey project manager to effectively manage the contract and maintain open com-
munications with the contractor to ensure that issues are identified and resolved before they have
a major impact on the survey, that the contractor is adhering to the schedule, and that the qual-
ity of the work is acceptable. The survey project manager will need to ensure sufficient time for
contract management.

2.10 Summary

This chapter has provided guidance on key factors in planning a survey. A well-defined plan
must consider why the survey is being conducted and then determine how and where the survey
will be conducted. Security restrictions must be considered. Budget considerations will likely
have a major impact on the survey design, and financial approvals should be sought early in the
planning process. The use of external agencies should be considered as a funding source and to
avoid duplication of efforts between agencies. It may also be necessary to contract out all or part
of the survey project if internal resources are not available or an independent view is required.

Chapter 3 explains the concepts of sampling and statistical accuracy, and Chapter 4 sets out
the detailed design work of the survey planning team.
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Statistical Concepts

C H A P T E R  3

Overview of Basic Concepts

Distribution In any set of data, each item in the dataset has a particular value. The distribution of the
data in the dataset refers to the proportion of the items that take each of the possible 
values in the dataset. With discrete data (e.g., the number of people in a travel party), each
possible value (1, 2, 3, etc.) will occur for some proportion of the total number of items in
the dataset. For continuous data (e.g., the time taken to drive to the airport), there are
effectively an unlimited (or at least very large) number of possible values. Therefore, the 
distribution is defined in terms of a functional relationship, typically plotted as a graph or
expressed as an equation. The relationship can be used to determine the proportion of 
values within a given range.

Average The average value of a set of data (also referred to as the mean of the distribution) is
defined as the sum of the values of each item in the dataset divided by the number of
items. This corresponds to the common usage of the term “average.” Usual usage is to 
refer to the average of a set of data and the mean of a distribution, although the concepts
are identical.

Variance The variance of a dataset or a distribution measures the spread of the values about the average
or mean value. It can be thought of as the average of the squared difference between each
value and the mean of the distribution. The differences are squared so that larger differences
have greater importance than smaller differences and negative and positive differences do not
offset each other.

Standard The standard deviation of a dataset or distribution is defined as the square root of the variance.
Deviation This expresses the spread of the values around the average or mean of the dataset or distribu-

tion in the same units as the data.

More details can be found in textbooks on general statistics, such as those listed at the end of this guidebook.
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An understanding of the underlying concepts of sampling and statistical accuracy is funda-
mental to an understanding of such issues as the size of the sample to be used and the accuracy
of the resulting findings. This chapter is primarily intended for readers who are not familiar with
these concepts or those who are interested in a review of the basic statistical principles.



3.1 Concepts of Census and Sample Surveys

In general, a survey will collect information from a sample of individuals from the target pop-
ulation (see Section 1.3 for a discussion of survey terminology). In some cases, it may be appro-
priate to survey the entire population, in which case the survey is termed a census survey.

A census survey is generally appropriate for collecting information on small populations
when a very high level of accuracy is required and when there are no significant constraints due
to budget, survey resources, or the time period when individuals are available to be surveyed. A
census survey might be appropriate, for example, for a survey of tenants at the airport, but not
for a survey of air passengers.

For a sample survey, a sample of respondents is selected from the target population in such a
way that the characteristics of the population can be inferred from the corresponding character-
istics of the sample. The way this is done and the implications for the accuracy of the resulting
estimates of the characteristics of the population are discussed in more detail below.

3.2 Statistical Accuracy and Confidence Intervals

The characteristics of interest of the population being surveyed, such as the mode of travel to
the airport, will vary across the members of the population. Aggregate measures of the popula-
tion, such as the proportion of air passengers accessing the airport by taxi, can be estimated from
the corresponding values for the sample.

However, when drawing a sample from a population, the distribution of the characteristics of
interest across the members of the sample will generally be different from the corresponding dis-
tribution across the population, and thus measures of this distribution, such as the average value,
will also be different. This difference between the sample average and population mean is
referred to as the error of the estimate.

With very small samples relative to the size of the population, it is unlikely that the distribu-
tion of the characteristics across the sample will correspond exactly to the distribution across the
population as a whole, since the opportunity for the sample to include the full range of values
that exist in the population is limited by the small sample size. As the size of the sample increases,
it becomes more likely that the distribution of any given characteristic will correspond to that of
the population.

The degree to which the distribution of a given characteristic in a sample of a given size cor-
responds to the distribution of the characteristic in the population as a whole depends on how
variable the characteristic is in the population. In statistical terminology, this variability is termed
the variance of the characteristic. In the extreme case in which every member of the population
has the same value for a given characteristic, a sample of only one respondent would provide a
completely accurate estimate of that value. At the other extreme, if every member of the popu-
lation has a different value for a given characteristic, a sample of the entire population (a 100%
sample) would be required in order to include every possible value of the characteristic occur-
ring in the population.

If a sample of a given size is drawn randomly from a population multiple times, a slightly
different distribution would be expected of any given characteristic in each sample, except in
the special case where every member of the population had the same value of the characteristic.
The greater the variance of the characteristic in the population, the more variation there would
be in the distribution of the characteristic across the different samples. Therefore, the average
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2 The theory underlying this statement can be found in any statistics textbook.
3 Under the Central Limit Theorem, the probability distribution of the sample average will approach the Normal distribution
as the sample size approaches infinity.
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Figure 3-1. Example of the probability distribution of the
expected error.

value of a given characteristic in a sample of a given size, although it is a specific value for any
particular sample, will vary across the different samples. This results in the following funda-
mental point:

The average value of any given characteristic in a sample drawn randomly from a given population has
an expected variance that depends on the variance of the characteristic in the population, as well as the
size of the sample relative to the size of the population.

Because of this variance, there will be an expected error between the average value of a partic-
ular characteristic given by a single sample and the true average (or mean) value of the charac-
teristic in the population. Because the value of the population mean is not known (the survey is
being performed to estimate this), the actual error is not known. However, the expected distri-
bution of the error can be determined from statistical principles and an estimate made of the
likely range of the error.2

The standard deviation of the estimated average value of any particular characteristic deter-
mined from a sample is termed the standard error of the estimate (SEE) and is a measure of the
accuracy of an estimate.

For large enough samples, the error will approximate a Normal distribution with an expected
(mean) error of zero, as illustrated in Figure 3-1.3 This exhibit shows the probability of a sample
giving an error of any particular size, measured in terms of the number of standard deviations
from the mean value, with the area under the curve between any two values representing the
probability of the actual value lying in that range of values. As the range gets larger, measured in
terms of the number of standard deviations from the mean, so the probability of the actual value
lying in the range approaches 100%. The greater that the variance of the sample estimate of the
mean is (i.e., the larger the standard deviation of the sample estimate), the fewer standard devi-
ations from the mean an error of any particular value will be.

Figure 3-1 also illustrates an important related aspect of sample error. As the standard devia-
tion of the sample estimate of the mean increases, so the range of values covered by any given
number of standard deviations also increases. Because an error of any particular absolute value



(in the units of the variable) will be fewer standard devia-
tions from the mean, this reduces the probability of getting
an error no greater than that value, and hence increases the
corresponding probability of getting an error greater than
that particular value. Thus as the variance (and hence the
standard deviation) of the sample estimate increases, so the
probability of getting an error greater than any particular
value also increases.

This leads to the second fundamental aspect of sampling
accuracy:

Although the actual error of a sample estimate of the mean
value of any characteristic of the population is unknown, the
probability of this error being less than any given value can be
estimated.

This second aspect has the important implication that any
estimate of the expected error has two attributes: the magni-
tude of the error being considered and the probability that
the actual error is less than this value (referred to as the con-
fidence level). Because the error distribution is symmetrical,
as shown in Figure 3-1, it is common to express the expected
error range, sometimes termed the margin of error, as plus
or minus a specified amount (for a continuous variable) or
number of percentage points4 (for a categorical variable,
where the value is one of a defined list of values). For exam-
ple, the results of an opinion poll might be reported as being
accurate to within plus or minus 3% with 95% confidence.
In this case, the probability of the estimate being within a
margin of error of plus or minus 3 percentage points is 0.95,
or 95%, and the results could also be described as having a
95% confidence interval of plus or minus 3%, where the term
confidence interval refers to the margin of error for a spec-
ified confidence level.

As shown in Figure 3-1, as the confidence level increases
(i.e., there is a greater probability that the actual error lies
within the interval being considered), the size of the associ-
ated error range also increases. For a given confidence level,
the size of the corresponding error range depends only on the
variance (and hence the standard deviation) of the expected
error. As illustrated by Figure 3-1, a given confidence interval
spans a fixed number of standard deviations either side of the
mean. For a 95% confidence interval, this range is plus or
minus about 2 (strictly 1.96) standard deviations. For a 90%

confidence interval, this range is plus or minus about 1.65 (strictly 1.645) standard deviations. Thus
if the variance of the estimated mean of some characteristic in a given sample is 0.0004 (i.e., the
standard deviation is 0.02 or 2%), for a confidence interval of 95%, the margin of error would
be plus or minus 4% (2 times the standard deviation). For a confidence interval of only 90%, the
margin of error would be plus or minus 3.3% (1.65 times the standard deviation).
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4 The term “percentage points” is used to refer to the absolute change in a variable that is expressed as a percentage. For example,
a range of 50% ± 5 percentage points is equivalent to the range 45% to 55%.

Expressing the Accuracy of Variables 
Expressed as a Percentage

For categorical variables, results are often expressed
as a percentage of the sample, for example, the
percentage of air passengers who use transit to
access the airport. In such cases, expressing the
accuracy of the estimate of the proportion of the
sample in a given subgroup as a percentage can
have two different meanings:

• A percentage of the sample size (e.g., ±5% of
the sample), or

• A percentage of the subgroup mean (e.g., ±5%
of the proportion in the subgroup).

The first meaning is often referred to as “percentage
points” to distinguish it from the latter.

The two are very different. For example, if it is esti-
mated that 10% of passengers take transit, then an
accuracy of ±5 percentage points at the 95% confi-
dence level corresponds to the interval from 5% to
15%. This range corresponds to plus or minus 50%
of the proportion of transit passengers in the survey
(i.e., 5/10 = 50%). However, an accuracy of ±5% of
the estimated proportion of passengers taking tran-
sit corresponds to the interval from 9.5% to 10.5%,
equivalent to an accuracy of ±0.5 percentage points.

To avoid confusion, care must be taken when
expressing the accuracy of variables expressed as a
percentage. When interpreting such values, care
must be taken to be clear whether the accuracy is a
percentage of the entire sample or of the subgroup
in question. It may be helpful to make a distinction
between percentage and percentage points in dis-
cussing accuracy. Failure to be clear in this distinc-
tion when reporting survey results can result in a
situation where the reader cannot determine
which way to interpret the stated accuracy.



In practice, in addition to the sample size and variation in the attributes being estimated, the
accuracy of the estimated population attributes also depends on the sampling method, the level
of non-response, and the characteristics of the non-respondents. Unfortunately, the character-
istics of the non-respondents are generally unknown and must be estimated in some way. In the
absence of any information about the characteristics of the non-respondents (the usual case),
they are generally assumed to be the same as the characteristics of the respondents.

The appropriate level of confidence to be used in expressing the margin of error in the results
of a sample depends on the costs associated with making an error. The higher the costs of an error,
the greater the confidence that is required that the true value is within the confidence interval.
The width of the confidence interval can be reduced by increasing the sample size or, possibly,
improving the sample design. Generally 95% confidence intervals are used for most purposes,
but 99% confidence intervals may be used for some critical variables, while in other cases 90%
confidence intervals may be adequate.

Accuracy is discussed further in Section 3.4. Information on the calculation of the SEE using
the different sampling methods is provided in Appendix B.

3.3 Sampling Methods

For a sample survey, the sample of respondents should be selected from the population in
such a way that the probability of any individual respondent being selected can be estimated.
This method allows generalizations to be made about the entire population from the character-
istics of the sample and estimates to be made of the likely accuracy of the estimated characteris-
tics of the population based on the size of the sample. The most straightforward approach to
obtaining a representative sample from a population is to select the members of the sample ran-
domly from among the members of the population. However, in practice this is often difficult
to achieve, particularly in an airport environment. Furthermore, it has the disadvantage that the
sample will include relatively few members of particular subgroups of the population that com-
pose only a small proportion of the total population. To address these concerns, other common
sampling methods may be used. These methods are summarized in Table 3-1 and discussed in
more detail in the following subsections.

The choice of the appropriate sampling method is partly a question of how best to achieve the
desired accuracy of the survey results and partly a consequence of the practicalities of perform-
ing the survey. For example, it is common to perform air passenger surveys in departure lounges,
because passengers are more willing to be interviewed or fill out a survey form when they are no
longer anxious about whether they will make their flight and they are sitting down. However,
this locale constrains the sample to those passengers on a set of flights, and does not provide a
truly random sample of all passengers using the airport. On the other hand, a mail-back survey
sent to the home address of airport employees can sample employees randomly from a list of all
employees at the airport.

The sampling method selected will depend on the type of survey, data collection method, and
characteristics of the population. Random and sequential sampling are the simplest methods to
implement but require large sample sizes to obtain an adequate number of responses from small
subgroups of the population, while stratified and cluster sampling can be used, with a limited
budget, to improve the accuracy of survey results for different subgroups. Often multi-stage sam-
pling is appropriate. For example, cluster sampling may be used with flights selected using strat-
ified sampling, and passengers on those flights are selected using sequential sampling.

A controlled sample attempts to design the sampling approach so that the composition of
the sample corresponds to the underlying distribution of the population characteristics. This
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objective is generally satisfied with a truly random sample, provided the sample size is large
enough. In practice achieving a truly random sample with airport user surveys is often difficult,
as discussed in Section 3.3.1. In the case of other sampling methods, it is necessary to adjust the
sampling rate or define the strata or clusters so that, where the characteristics of the population
vary across different subgroups or time periods, those subgroups or time periods are represented
in the sample in proportion to their occurrence in the population.

A controlled sample is thus an attribute of a particular sample design rather than a differ-
ent type of sampling method. If the sample is not controlled so that its composition reflects
the underlying distribution of the population characteristics, then the survey results need to
be weighted to properly reflect the characteristics of the population. A cluster sample in which
sampled flights are chosen to reflect the proportions of flights in markets that are believed to
have different passenger characteristics (e.g., international, domestic short-haul, domestic
long-haul, etc.) and passengers are sampled for each flight in proportion to the passengers on
the flight would represent a controlled sample. Thus a self-completed air passenger survey in
which flights are selected in proportion to the number of flights in broadly defined markets and
survey forms are given to every adult passenger on those sampled flights would qualify as a con-
trolled sample.

Because variation in the characteristics of the population over time or across different sub-
groups will not in general be known until the survey results are obtained, designing a controlled
sample means making assumptions about subsets of the population with different characteris-
tics and ensuring that each subset is sampled in proportion to its occurrence in the population.
If it turns out that two subsets of the population that were expected to have different character-
istics in fact have similar characteristics, the results for the two subsets can be combined. How-
ever, if two subsets that in fact have different characteristics are assumed to be similar and are
not sampled in proportion to their occurrence in the population, the results will be biased.
Weighting of the subgroups will be required to remove this bias.
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Type  Method  Comment  
Random Respondents are selected randomly from 

the target population. 
Often difficult to do in airport environment. Need to 
use some randomizing technique (e.g., use of random 
number tables). Selection by interviewers can lead to 
biases if not well trained.  

Sequential  
(Systematic) 

Every nth individual is selected when 
potential respondents are arranged in 
some order. First respondent should be 
selected randomly from among the first n 
individuals. 

Good practical technique for airport surveys. Sample 
characteristics will be equivalent to a random sample 
if the order of potential respondents is not related to 
the variables of interest.  

Stratified Respondents are grouped into  
homogeneous groups (e.g., different 
categories of employee). Sampling 
occurs within each group separately.  

Used to obtain a more representative sample of 
different groups, particularly if the groups vary in 
size, or to obtain a specific accuracy in estimates for 
each group.  

Cluster  Respondents are sampled from naturally  
occurring groups (e.g., flights). A sample 
of flights are selected, then all or a  
sample of passengers on those flights are 
selected.

Suitable for large surveys where a wide range of 
flights can be sampled. Can use stratified sampling of 
flights to obtain a more representative sample. 

Non- 
probability  

Respondents are selected on the basis of  
some criterion that does not allow the  
probability of sampling any given 
member of the population to be  
determined. 

May be useful for gathering information on the range 
of possible responses, where the frequency with 
which those responses occur in a defined population 
is not required. 

Table 3-1. Summary of sampling methods.



Analysis of the results of previous surveys at the airport in question or of surveys conducted
at other airports with similar traffic patterns can help identify subsets of the population that are
likely to have different characteristics. The design of the controlled sample then attempts to
ensure that those subsets are sampled in proportion to their occurrence in the population.

3.3.1 Random Sampling

With random sampling, each individual must have an equal (or at least known) chance of being
selected. An example of random sampling would be a tenant survey where a list of all airport ten-
ants is assembled and a table of random numbers is used to select individual tenants from the list.
The sampling approach will generally ensure that no individual can be in the sample more than
once. For air passenger surveys, the sample size is typically so small relative to the population and
the methodology is such that there is very little likelihood of surveying the same person twice.5 For
most other airport user surveys, the methodology precludes sampling the same respondent twice.

Obtaining a truly random sample is often difficult, particularly for airport surveys. For exam-
ple, identifying each member of the population to include in the sampling process, then applying
a method for randomly selecting them can be difficult, if not impossible, in an airport departure
lounge. There are also problems associated with having surveyors select passengers to survey; this
introduces a human element and invariably leads to biases. To avoid this, random numbers or
sequential sampling, discussed in the following subsection, should be used for selecting individ-
uals to survey.

Interviews at groundside locations such as curb areas and parking lots, where the next available
passenger is surveyed once an interview has been completed, are equivalent to random sample sur-
veys as long as the ratio of interviews to passengers is fairly constant. However, such an approach
will clearly change the sampling rate as the passenger flow changes. During periods of very low flow,
every passenger might be interviewed, while during periods of high flow only a small proportion
of passengers would be interviewed, and this should be taken into account in analyzing the results.

3.3.2 Sequential Sampling

Sequential sampling is generally a good form of sampling for use in airport surveys. With
sequential sampling, also referred to as systematic sampling, the population is arranged in some
logical order and every nth individual is selected, starting with a randomly selected individual
from the first n individuals. An example of sequential sampling is to survey every fourth passen-
ger in a check-in queue. Sequential sampling is usually easier to apply than random sampling
and will yield a random sample if the order of individuals in the list is essentially random with
respect to the characteristics being measured in the survey.6 For example, there is no reason to
think that the order in which people sit in a departure lounge has any systematic relationship to
the characteristics being measured (such as their trip purpose or how they got to the airport),
and therefore selecting every nth person is in effect a random sample. Of course, depending on
the layout of the lounge, early arriving passengers or those with difficulty walking may sit closer
to the boarding point, while later arriving passengers may have to use seats further away. How-
ever, as long as all passengers in the lounge are included in the sampling strategy, where they sit
will not affect their chance of being sampled.
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5 If an individual gets surveyed twice on two different trips, that is not the same thing as surveying the same traveler twice
on the same trip. The former should be valid as the sample being drawn is really of passenger trips, not of passengers, and
a single passenger may make more than one trip during the survey period.
6 Serious biases can occur if a characteristic of interest occurs in a cyclic order in the population list and the length of each cycle
corresponds to the sampling fraction, but this phenomenon would be rare in airport surveys.



Where the population list is ordered by a relevant characteristic, the use of sequential sam-
pling will often result in a sample with a more representative range of characteristics than using
random sampling. For example, in selecting flights to survey, if all flights during the survey
period are listed in order of flight stage length, the resulting sample would likely better reflect
passenger characteristics such as destination city or region than a random sample, as sequential
sampling ensures a more even spread of flights by stage length and thus over destinations and
regions. With random sampling, some subgroups of the population (flights with a particular
stage length in the above example) may be missed completely and others may be over-sampled.

One common application of sequential sampling in air passenger surveys is to list flights by
departure time (and destination to resolve flights with the same departure time) and select every
nth flight to survey. A variation on this approach is to list the number of seats on each flight and
calculate the cumulative total number of seats for each flight (the total number of seats on previous
flights on the list plus the number on the current flight). Flights are then selected by identifying the
flight that corresponds to every mth seat on the cumulative list. This ensures that the probability
of a given flight being sampled is proportional to the size of the aircraft, which approximates a
random sample of air passengers if the same number of passengers is interviewed for each flight.7

3.3.3 Stratified Sampling

In stratified sampling, the population is divided into mutually exclusive groups (strata) and
individuals within each group are randomly sampled. Groups should be selected so that they are
homogeneous with respect to the variables being studied (there is low variation within the
groups), but so that the variation in the relevant variables is large between groups. For example,
in a survey to determine passenger spending at airport concessions, passengers taking short-haul
domestic flights are likely to spend much less than passengers taking long-haul international
flights. The variation in spending among short-haul domestic passengers and among long-haul
international passengers is likely to be less than the variation in spending between the two
groups. If the criterion for stratification is highly correlated to the variable being studied, such
as in this example, the gain in accuracy can be significant. Examples of stratified sampling
include dividing flights into groups—such as international and domestic short and long haul,
or by region—and dividing passengers to be sampled into groups based on day of the week,
time period during the day, and airport terminal used.

The variable used for stratifying the population must be known for all individuals in the pop-
ulation. Once the survey population has been stratified into groups, simple random or sequen-
tial sampling is used to select individuals from each group.

With proportional stratified sampling, the proportions of individuals surveyed in each group
are equal. This form of sampling is often used to assure a more representative sample than sim-
ple random or sequential sampling.

In non-proportional stratified sampling, different sampling fractions are used to improve the
accuracy of estimates for a given overall sample size. Situations where non-proportional sam-
pling is desirable include the following:

• Where the variation in the variables being studied differs greatly between groups. The non-
homogeneous groups (with a high variation in the variables of interest) should have a larger
sample than the homogeneous groups. For example, consider a survey conducted to determine
the average number of check-in bags per passenger where a stratified sample is to be drawn with
flights grouped into long- and short-haul domestic and international flights. If it is known that
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7 This method assumes that the load factor (the ratio of passengers to seats) does not vary significantly across flights. Where this
is not the case, and some classes of flight have a higher average load factor than others, an adjustment to the number of passen-
gers interviewed on each flight may be required to approximate a random sample.



the variation in the number of check-in bags is greater for passengers on long-haul international
flights than short-haul domestic flights, the sampling fraction would be higher for the long-haul
international flights.

• Where comparisons of distinct subgroups of the population are required, for example com-
parisons between domestic and international passengers.

• Where the cost of collecting the data differs greatly between groups. Here, overall accuracy for
a given cost can be improved by having a lower sampling fraction for the groups with high
data collection costs. However, while this may lead to a higher overall accuracy for the pooled
data, when the characteristics of subgroups need to be considered, as is almost always the case
in airport surveys, it can lead to very different accuracy for the various subgroups. Thus the
approach of reducing the sampling fraction for groups with higher data collection costs is not
generally recommended for airport surveys.

Expanding the sample results of non-proportional stratified sampling to determine estimates
for the population is not as straightforward as with proportional stratified sampling, and is dis-
cussed in Appendix B. If non-proportional stratified sampling is appropriate, it is suggested that
the planning team either become knowledgeable on the subject (refer to the Bibliography for
appropriate guidance) or consider using external expertise.

3.3.4 Cluster Sampling

With cluster sampling, the population is distributed in a large number of naturally occurring
groups, for example passengers on flights. The groups, or clusters, are sampled, thus not all clus-
ters are included in the sample. This is the primary difference from stratified sampling where
individuals are sampled from every group. In the simplest form, all individuals within a cluster
are sampled. When clusters are homogeneous, it is more efficient to sample only a fraction of the
individuals within a cluster, and to sample more clusters. Cluster sampling is used to make sam-
pling easier and less costly by limiting the survey to well-defined groups, such as passengers on
specific flights, and works well when the characteristics of interest have low variability between
clusters and high variability within clusters. For example, although the household income of pas-
sengers on a given flight will span a wide range, the average household income of passengers on
different flights will show much less variability.

The accuracy of estimates made using cluster sampling will almost always be lower than if a ran-
dom sample is used with the same sample size, because the selected clusters may not be fully rep-
resentative of the target population as a whole, and can be significantly lower if variability between
clusters is high and/or a small number of clusters are selected. It is important that the consequences
of the design of the cluster sample (often referred to as the design effect) are incorporated into the
analysis when evaluating the accuracy of estimates and required sample sizes. Details of how to
calculate sample sizes and confidence intervals for cluster samples are included in Appendix B.

A common example of cluster sampling in airport surveys is the use of individual flights as
clusters, with the flights to be surveyed being selected using random, sequential or stratified
sampling. Then either all passengers on each selected flight or a sample of passengers on those
flights are surveyed.

3.3.5 Non-Probability Sampling

Non-probability (or uncontrolled) sampling is where the probability of an individual’s selec-
tion cannot be determined. Examples of non-probability sampling include the following:

• Surveys of passengers who ask for help at an airport information booth, where no record is
kept of the number of passengers seeking help at the booth.

• Voluntary Web-based surveys where all visitors to the site are invited to complete a survey.
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With non-probability sampling, it is not possible to calculate the sample size required to
achieve a given level of accuracy or to make generalizations about the population. These types of
surveys are usually of limited value in ascertaining properties of the population but can be use-
ful for obtaining ideas and user feedback.

3.4 Sample Size

A critical issue in planning any survey is determining the appropriate sample size, which is
influenced by such considerations as the following:

• Survey purpose.
• Analysis of subgroups of interest.
• Required precision of the survey results.
• Credibility of results among decision makers and data users.
• Available resources (including budget, personnel, and equipment).

The survey purpose influences the required sample size in three ways: (1) by determining
the key characteristics of the air travel party and the precision to which they need to be known,
(2) by establishing the level of disaggregation to which the results need to be expressed, and
(3) by identifying the value to be gained from improved precision. For any desired degree of pre-
cision in the survey results, the need to consider subgroups of interest—such as air passengers
with ground origins in a particular area or visitors on business trips—will increase the required
sample size of the overall survey in order to ensure a large enough number of respondents in the
subgroup(s) of interest.

The required precision and the credibility of results influence the size of confidence interval
and the acceptable margin of error. Larger samples are required to reduce the margin of error
and/or increase the confidence level for a given margin of error.

Although the target sample size for a survey should ideally be determined by the purpose and
objectives of the survey and the uses to which the results will be put, in reality the financial
resources available to fund the survey often constrain the sample size, particularly where bud-
gets have been established before the detailed planning of the survey has begun. Time constraints
can also influence the sample size if information is required on short notice.

Other factors affecting the required sample size include the following:

• The proportion of the population with the attributes being measured. An airport seeking pas-
sengers’ opinions of the retail concessions, for example, must design a survey that takes into
account the fact that only a small proportion of passengers will have actually visited the retail
concessions. The passengers visiting the retail concessions are a subgroup of all passengers,
and so the required sample size is found in a similar way to that described previously for a
subgroup.

• The variability of attributes being measured. If the variability is high, a larger sample size will
be required.

• The sample design used. For example, a good stratified sample can permit a smaller sample
size than a random sample for a given level of accuracy, while cluster sampling will usually
necessitate a larger sample size (as discussed in Sections 3.3.3 and 3.3.4).

In the following discussion, sample size refers to the number of completed responses; the
number of people approached to participate in the survey may be significantly higher depend-
ing on the rates of refusal and incomplete responses. These refusals and incomplete responses
will generally take some time to survey and process, which could be significant in some surveys
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(e.g., where follow-up phone calls are made) and should be allowed for in determining resource
requirements. To estimate the total number of individuals to approach, divide the desired sam-
ple size of completed surveys by an estimate of the completed survey response rate, expressed as
a proportion. For example, if a sample size of 1,000 is required and the response rate is 70%, then
1,429 [= 1,000/0.7] individuals would need to be approached.

3.4.1 Sample Size with Random Sampling

Calculation of the sample size required to obtain a specified accuracy differs depending on
whether the required accuracy is for a question with categorical or numerical responses (ques-
tion types are discussed in Section 4.3.2).8 With a categorical response, the respondent must
choose from a limited number of defined responses. For example, for a question on mode of
travel to the airport, categories could be private vehicle, rented vehicle, taxi/limousine, train, bus,
airplane, or walk/bicycle. Determination of the sample size for each type of question using ran-
dom sampling is considered in the following paragraphs.

Categorical Response Questions

When using categorical response questions and random sampling, the sample size required
to give a specified level of accuracy is a function of the population size and the proportion of
the population in the category of interest (e.g., proportion using a private vehicle as their
mode of travel to the airport). This proportion is unknown and should be estimated in the survey
planning stage from experience, previous surveys, or values from other airports. The largest
sample size required occurs when half of the population has the characteristic of interest.
Table 3-2 provides approximate 95% confidence intervals for a range of population and sam-
ple sizes and two values of the proportion of the population in the category of interest (50%
and 20%).9 The largest sample size is required for a proportion of 50%. Thus, for surveys with
many questions with a range of mean proportions, it is appropriate to use the sample size based
on the 50% proportion as this will provide at least the required accuracy for all cases. Table 3-3
gives the required sample size using random sampling, based on the 50% proportion, for var-
ious confidence intervals and a range of population sizes. Alternatively, the sample size for
an accuracy of ±a percentage points10 can be calculated for a 95% confidence level using the
following expression:11

where n is the sample size,
N is the population size,
a is the width of the confidence, and
p is the estimated proportion of the population in the category of interest.
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8 With a categorical response, the variance can be expressed in terms of the proportion of the population in the category of
interest. Thus an initial estimate of this proportion, rather than the variance, is required.
9 For proportions (p) greater than 0.5, the required sample size is the same as for the proportion 1 – p. For example, for a pro-
portion p = 0.75, the required sample size is the same as for p = 0.25.
10 If accuracy is expressed as a percentage of the mean, say b%, then the percentage points, a = b • mean. For example, a con-
fidence interval width of ±25% of the mean with a mean of 40% corresponds to a confidence interval width of a = 25 • 0.4 =
10 percentage points.
11 For other confidence levels, replace 1.96 with the appropriate value from the standard Normal distribution for the confi-
dence level required.
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Table 3-2. Approximate 95% confidence intervals for a categorical variable
for a range of population and sample sizes.

95% Confidence Interval for Proportion of
Population in CategoryPopulation

Size 
Sample 

Size 

Proportion of
Population in

Category 
Range 

Mean ±a Percentage
Points, where a =

Lower
Limit

Upper
Limit

100 80 50% 4.9 pts 45% 55% 
20% 3.9 pts  16% 24% 

60 50% 8.0 pts  42% 58% 
20% 6.4 pts  14% 26% 

40 50% 12.0 pts  38% 62% 
20% 9.6 pts  10% 30% 

50,000 1,000 50% 3.1 pts  47% 53% 
or higher 20% 2.5 pts  18% 22% 

400 50% 4.9 pts  45% 55% 
20% 3.9 pts  16% 24% 

100 50% 9.8 pts  40% 60% 
20% 7.8 pts  12% 28% 

Note: SEE estimated using binomial distribution and sampling without replacement, Normal approximation used to
 determine confidence intervals. For further information, refer to statistical textbooks listed at the end of this
 guidebook.

Table 3-3. Required sample size using random sampling for various sized
confidence intervals and a range of population sizes.*

Sample Size for 95% Confidence Interval: Sample Mean ±a Percentage Points, where a =Population
Size 1 pt 2 pts 3 pts 4 pts 5 pts 6 pts 7 pts 8 pts 9 pts 10 pts 

100 99 96 91 86 79 73 66 60 54 49 
200 196 185 168 150 132 114 99 86 74 65 
500 475 414 340 273 217 174 141 115 96 81 

1,000 906 706 516 375 278 211 164 130 106 88 
2,000 1,655 1,091 696 462 322 235 179 140 112 92 
5,000 3,288 1,622 879 536 357 253 189 146 116 94 

10,000 4,899 1,936 964 566 370 260 192 148 117 95 
20,000 6,488 2,144 1,013 583 377 263 194 149 118 96 
50,000 8,057 2,291 1,045 593 381 265 195 150 118 96 

100,000 8,762 2,345 1,056 597 383 266 196 150 118 96 
200,000 9,164 2,373 1,061 598 383 266 196 150 118 96 
500,000 9,423 2,390 1,065 600 384 267 196 150 119 96 

* Sample sizes where proportion of population in the category of interest is 50%. 

For large populations of over 50,000, the required sample size for a 95% confidence level is
given approximately by:

Thus if the proportion of some characteristic of the population is 5% (p = 0.05), say, and the
desired accuracy of the estimate of this proportion is ±1 percentage point at a 95% confidence
level, the required sample size to achieve this accuracy is 1,900. It should be noted that an error
of 1 percentage point on an estimated proportion of only 5% is an error of ±20% of the esti-
mated proportion. If it is desired to reduce this error to only 5% of the estimated proportion
(±0.25 percentage points), the required sample size would increase to about 30,000.

n
p p

a
=

−( )40 000 1
2

,



If a subgroup composes S percent of the population and the estimate of the proportion of
some characteristic of the subgroup is required to the same accuracy as the estimate of the pro-
portion for the population as a whole, the sample will need to be larger by a factor of 100/S. Thus,
to achieve the same accuracy for a subgroup that composes 20% of the population, the sample
would need to be five times larger (100/20 = 5). If this level of accuracy is required for multiple
subgroups, the required total sample size is given by the largest of the estimated total sample sizes
calculated using the factor for each subgroup (100/Si where Si is the percentage of the popula-
tion in subgroup i). For very small populations such as with airport tenant surveys, a high pro-
portion of the population must be sampled to obtain estimates within 0.05 (i.e., 5 percentage
points) of the proportion for the total population, but actual numbers of surveys required are
small. For example, a sample size of 79 is required from a population of 100 to achieve an accu-
racy of 5 percentage points. For large populations, a sample size approaching 400 is required to
achieve a similar level of accuracy using random sampling.

Numerical Response Questions

For questions with a numerical response, such as the number of travelers in a group, expen-
ditures at the concessions, or time spent at the airport, the sample size required for a specified
level of accuracy is dependent on the variability (as measured by the standard deviation) in the
numerical response. With random sampling, the population mean and standard deviation are
estimated by the average and standard deviation (weighted if appropriate) of the responses in
the sample. The required sample size for an accuracy of ±w can be calculated for a 95% confi-
dence level using the following expression:12

where s is the standard deviation of the responses in the sample.

The SEE can be found approximately by dividing the standard deviation of the sample values
by the square root of the sample size of completed responses.13 The standard deviation of the vari-
able of interest is unknown during the survey planning stage and an initial estimate is required to
calculate the required sample size. This initial estimate could be obtained from previous surveys
at the airport or from other airports, or estimated from knowledge of the typical range in values.

Examples of the mean, standard deviation, SEE and accuracy of estimate (95% confidence
interval), and required sample sizes for accuracy to within 10% of the mean for selected air pas-
senger characteristics from some airport surveys are given in Table 3-4.

As can be seen by these examples, the accuracy and required sample sizes vary greatly depend-
ing on the variable of interest. Expenditures at the airport vary greatly as many people do not
spend any money and some spend a lot. Thus large sample sizes are required to produce esti-
mates to within 10% of their expected value. In contrast, variability in the time passengers spend
at the airport is much less, and small samples would give a similar accuracy (in percentage terms).

3.4.2 Sample Sizes with Stratified and Cluster Sampling

The methods for determining the sample sizes with stratified and cluster sampling are more
complex and are outlined in the following paragraphs with details provided in Appendix B.

n s w= 1 962 2 2.
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12 For other confidence levels, replace 1.96 with the appropriate z-value from the standard Normal distribution for the confi-
dence level required. For small population sizes, use the expression: n = 1.962 s2/[w2 + 1.962 s2/N] where N is the population
size.
13 A more accurate estimate is given by dividing by the square root of the sample size less one. This can become important for
small samples.



Stratified Sampling

The objective of stratified sampling is to reduce the size of the required sample to achieve a
desired level of accuracy in situations where it is possible to define population strata within which
the variance of the population characteristic of interest differs between the strata. For example,
if the characteristic of interest is the duration of air passenger air trips (because trip duration
affects the likely use of parking at the airport), the duration values are likely to differ consider-
ably between international trips, long-haul domestic trips, and short-haul domestic trips.
Because the variance of the air trip duration within each of these three strata will be much smaller
than the variance for the population as a whole, it may be possible to estimate the average trip
duration for all air passengers to the desired level of accuracy with fewer total responses divided
between the three strata than by randomly sampling the entire population.

To achieve a similar level of accuracy in the results for each stratum, it will be necessary to use
non-proportional stratified sampling, with the sample size in each stratum inversely proportional
to the variance of the characteristic within that stratum. Because the actual variance in the char-
acteristic for each stratum will not be known until the survey has been performed, it will be nec-
essary to make an initial assumption of the differences in the variance across the strata in order to
determine the proportion of the survey responses to assign to each stratum. These assumptions
can be based on the results of prior surveys or of surveys performed at similar airports.

If σXi is the standard deviation of characteristic X in stratum i, then for a confidence interval
for the sample mean of X across the population of 2w (i.e., ±w) at a 95% confidence level, w is
given by:

where Wi is the proportion of the total population in stratum i
Ni is the population in stratum i
ni is the sample size in stratum i

A given confidence interval can be obtained for varying combinations of ni. However, if ni is
selected to be inversely proportional to the variance of X within each stratum, i.e., ni = k /σ Xi

2 ,
then ni can be replaced by k /σ Xi

2 in the above equation, which can then be solved for k and hence

w W n N ni Xi i i i
i

= −( )⎡⎣ ⎤⎦∑1 96 12 2. σ
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Table 3-4. Examples of 95% confidence intervals and sample sizes for
selected air passenger characteristics from some recent airport surveys.

With Sample Size = 400 
Variable Mean Standard 

Deviation
95% Confidence

Interval* 

Sample Size for 
Confidence Interval 

±10% of Mean
Number in travel group 1.4 1.6 ±0.16 or ±11% 503 
Expenditure at all concessions 

Airport 1 $6.20 $8.53 ±$0.84 or ±14% 728 
Airport 2 $8.00 $19.00 ±$1.86 or ±23% 2,168 

Time at airport (min)
Large intern'l 160 60 ±6 min or ±4% 55 
Domestic 106 43 ±4 min or ±4% 64 

* Confidence interval expressed as difference from sample mean, also given as a percentage of the sample
mean.

Note: Sample mean will be approximately normally distributed for large sample sizes according to the
Central Limit Theorem, even for variables such as expenditure at concessions that are not normally
distributed.

Source: Airport surveys conducted by Jacobs Consultancy in the United States and Canada.



ni calculated for each stratum. The expression for calculating the value of k and the sample sizes
for each stratum is provided in Appendix B.

The total sample size is obtained by summing ni across all the strata.

Cluster Sampling

Calculating an appropriate sample size with cluster sampling in considerably more compli-
cated than with random or stratified sampling, because the composition and size of the clusters
affect the variance of the resulting estimates of the population characteristics.

The accuracy of a cluster sample depends on both the variance of the characteristic of inter-
est within each cluster and the variance between clusters. If the variation in the sample mean
between clusters is fairly small (i.e., the clusters are fairly homogeneous and have similar means)
but the variance of the characteristic within each cluster is fairly large, then the cluster sample
will give a similar accuracy to a random sample of the same overall sample size. One can think
of this situation as a series of small random samples of the population as a whole. Conversely, if
the variance between clusters is fairly high, then the overall variance of the population sample
mean of the characteristic will be larger than for a random sample and in consequence a cluster
sample will require a larger overall sample size to achieve the same level of accuracy.

3.4.3 Comparison of Sampling Methods

An example of sample size calculations for different sampling methods is given in Appendix B.
The example provides some insight into the efficiencies of each sampling method and is sum-
marized in this section. In the example, a survey of passengers is to be undertaken to obtain infor-
mation on airport access trips. A critical question to be answered may be: What is the percentage
of departing passengers dropped off at the terminal curb? Random and stratified sampling of
passengers—with stratification by flight sector (e.g., short-haul domestic, long-haul domestic,
international) and day of the week—and one- and two-stage cluster sampling—with both ran-
dom and stratified sampling of flights by sector—are examined. The flight schedule for the sur-
vey period includes 610 flights per week, and the number of originating passengers per week is
estimated at 48,300. Some 42% of passengers are on short-haul domestic flights, 34% on long-
haul domestic flights, and 24% on international flights. From past experience, initial estimates
of the percentages of passengers dropped off at the curb are 40% of short-haul domestic passen-
gers, 60% of long-haul domestic passengers, and 90% of international passengers. In the exam-
ple, the percentage of passengers to be dropped off at the curb is quite strongly related to the
flight sector, but fairly weakly related to the day of the week.

Table 3-5 summarizes the required sample sizes for an accuracy of ±2, 3, and 4 percentage
points for a 95% confidence level using various sampling strategies. The following observations
were made from this example:

• Using random sampling, the required sample size approximately doubles as the accuracy
improves from ±4 to ±3 and doubles again from ±3 to ±2 percentage points.

• Stratified sampling by flights (which has a strong relationship with the variable of interest) reduces
the sample size required by 15%, but stratified sampling by day of the week (which has a weak
relationship with the variable of interest) has a negligible effect on the required sample size.

• Cluster sampling with random sampling of flights and surveying of all passengers on those
flights was found to be very inefficient, increasing the sample size required by a factor of 9 or
more compared to random sampling.

• Cluster sampling with stratified sampling of flights by sector greatly improves the efficiency
of cluster sampling.
– With all of the passengers on the selected flights surveyed, the sample size required is

reduced to approximately 3 times that of random sampling.
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– With a random sample of 50% of passengers on each flight surveyed, the sample size
required is reduced by 30% to 2.1 times that required using random sampling. However,
with only 50% of passengers surveyed on each flight, the number of flights surveyed
increases.

– Several other percentages of passengers to survey on each flight were examined, and both
the 30% and 75% levels resulted in larger passenger sample sizes. The optimal balance
between the number of flights and the proportion of passengers on those flights to survey
depends on the variation in responses between and within flights, and on the relative costs
of surveying passengers and flights, which vary from survey to survey.

The results of this example reflect the assumptions regarding variation used in the example
and will vary in other situations. Refer to Appendix B for more information on the example and
the calculation of the sample sizes.

In comparing the required sample sizes for different sampling methods, it should be borne in
mind that true random sampling of air passengers is almost impossible to achieve, as discussed
in Chapter 5.

3.4.4 Determining Desired Accuracy

While the mathematics of calculating required sample size is generally fairly straightfor-
ward, deciding on the appropriate desired level of accuracy is anything but, because it
depends on the consequences of being wrong. Although it is common in statistical analysis
to use a target accuracy of ±5% at a 95% confidence level, this is an entirely arbitrary choice
and is typically not achievable or not accurate enough for many issues addressed by air pas-
senger surveys.

Consider the case where the characteristic of interest accounts for only a small proportion of
respondents, say air passengers using transit to access the airport, which from past surveys is esti-
mated to be approximately 5%. The proportion using transit is to be estimated for a subgroup
that composes 20% of the population (e.g., air passengers from a particular part of the region).
If the required accuracy for the estimated proportion of this subgroup is ±5% of the estimated
proportion (i.e., ±0.25 percentage points) at a 95% confidence level, a random sample survey
would require a sample size of 150,000 responses, a level of effort that is totally impractical. Even
accepting an accuracy of ±20% of the estimated proportion (i.e., ±1 percentage point) at the same
confidence level, the required sample size would still be 9,500—potentially achievable, but sig-
nificantly larger than most air passenger surveys.
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Table 3-5. Sample sizes in example survey for an accuracy of �2, 3 and 4 percentage
points for a 95% confidence level using various sampling strategies.

Mean ±a Percentage Points, a =
Method Unit

Sampled 2 pts 3 pts 4 pts 
Comment 

Random Passengers 2,218 1,012 574 Random sampling of passengers (pax)

Stratified Passengers 1,879 853 484 Stratified by sector of flight

Passengers 2,215 1,011 574 Stratified by day of the week 

Cluster 1. Flights 252 146 92 
Passengers 19,953 11,560 7,285 

Random sampling of flights with all 
pax on each flight sampled

2. Flights 83 41 24 

Passengers 6,560 3,280 1,910 
Stratified sampling of flights by sector
with all pax on each flight sampled 

3. Flights 117 47 26 

Passengers 4,615 1,860 1,040 
Stratified sampling of flights by sector
with 50% pax on each flight sampled



Therefore, determination of the required sample size should proceed by asking the following
questions:

• What are the critical characteristics of the target survey population that will drive decision
making?

• For what subgroups of the target survey population will these characteristics be required for
decision making, and what proportion of the survey population do these subgroups compose?

• What is the expected proportion of respondents with the critical characteristics in each of the
subgroups?

• For a range of different possible sample sizes, what is the expected accuracy of the estimated
proportion of respondents with the critical characteristics in each of the subgroups?

• What are the potential consequences if decisions are made on the basis of the estimated propor-
tions of respondents with the critical characteristics and these estimates turn out to be wrong by
the magnitude of the expected accuracy for each of the different possible sample sizes?

The final decision on sample size will involve a tradeoff between establishing a reasonable sam-
ple size (and associated budget) for the survey and the resulting accuracy that is achievable for
the various critical characteristics for each of the subgroups of interest. This tradeoff may involve
accepting a significant reduction in the level of accuracy that will be achieved for many of the
characteristics and subgroups, particularly those accounting for a small proportion of the target
survey population.

3.5 Weighting

Most survey designs attempt to select a representative sample of individuals from the target
population. However, in practice the resulting sample rarely corresponds exactly to the compo-
sition of the population. Some groups are over-sampled and some are under-sampled, because
of the sampling approach adopted or the inevitable variability in executing the planned sampling
approach. The objective of assigning weights to the individual survey responses is to correct for
these differences and improve the accuracy of the results.

For random, sequential, and proportional stratified sampling, the number of sampled indi-
viduals with a particular characteristic can be expanded to an estimate for the population by
simply dividing by the sampling fraction. Thus, if 1% of passengers are surveyed, population
estimates can be obtained by multiplying the sample number by 100. Each response is there-
fore given a weight of 100 and it is these weighted values that are used in the analysis and prepa-
ration of results.

For non-proportional stratified sampling, sampled numbers within each stratum must be
expanded separately by dividing the sampling fraction for that stratum, and then summed to
obtain estimates for the population. Similarly, for cluster sampling, the sample numbers in each
cluster must be expanded separately, dividing by the sampling fraction for that cluster (if not all
individuals in the cluster were sampled), then the sample cluster numbers expanded to popula-
tion estimates. If the clusters were selected using random, sequential, or proportional stratified
sampling, the sampled numbers in each cluster are summed and divided by the fraction of clusters
sampled.

Weighting can also be used in surveys where the sampling proportion varies over the time of
day. For example, if the same number of interviewers is used over the day, the proportion of pas-
sengers surveyed in the busy periods will be much less than during the quiet periods, and peak
period passengers will be under-represented in the sample. This issue can be addressed by apply-
ing higher weighting to surveys collected in the peak period. The method for determining the
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weights will vary depending on the survey type. For example, for surveys of passengers exiting
the security checkpoint, weights for surveys collected in a particular hour could be set equal to
the total numbers of passengers going through security in that hour divided by the numbers of
surveys collected in that hour. The numbers of passengers exiting the security in each hour of
the survey could possibly be obtained from the security authority or counted manually.

Rather than applying equal weights to all passengers, or to all passengers within a group,
weights can be applied so that the sample is more representative of the population. For example,
weights could be set so that the distribution of surveyed passengers by airline matched the actual
distribution of passengers by airline during the survey period. If the actual numbers are not avail-
able from the airlines, they could be estimated based on the seat capacity of departing flights and
average load factors for each airline during that month.

In some cases, different sets of weights may be required for analyzing different characteristics
of the population. For example, in a survey of passengers, questions relating to their travel to the
airport and air trip are relevant to the respondent’s companion or companions, as well as the
respondent, but personal questions such as gender and age apply only to the respondent. By
including questions on the number of travelers in the group and number of questionnaires com-
pleted by others in the group, it is possible to define two sets of weights, one for the airport access
and trip characteristics and the other for personal traveler characteristics.

Although the air travel party and those traveling together to the airport are generally the same,
this is not always the case, as discussed in Section 5.2. People who have been attending an event
such as a business meeting or conference may travel together to the airport but then take differ-
ent flights, while others may travel separately to the airport and meet there to travel together on
the same flight. The latter situation is particularly common with large air travel parties such as
school groups or sports teams. Therefore, it is desirable for passenger surveys to ask how many
people are traveling together on the same flight as well as how many people traveled to the air-
port together with the respondent. This specificity will allow separate weights to be calculated
for the air travel party characteristics and the ground access travel characteristics.

3.6 Summary

The goal of this chapter has been to provide the non-statistician with an understanding of the
basic statistical principles behind sample design, the terminology involved, and the importance
of considering how the sampling approach and the sample size interact to determine the statisti-
cal accuracy of the resulting data. Although it is not unusual to present the results of airport user
surveys without any real discussion of the likely accuracy of those results, it is not good practice.
If the results are to be used for decision making, it is the responsibility of those managing the sur-
vey process to decide how accurate the results need to be, design the survey accordingly, and
ensure that decision makers using the survey results are aware of the likely accuracy of the results.

One of the most fundamental questions in planning a survey is deciding how large a sample size
is required, because this has a major influence on the cost of conducting the survey. As discussed
in this chapter, the decision on sample size is in turn influenced by the sampling approach adopted,
which also affects the cost of conducting the survey. An appreciation of the statistical basis for
assessing the likely accuracy of the results of a particular survey approach and the sample size
required to achieve a desired level of accuracy is therefore critical to effective survey planning.
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This chapter describes the process of designing a survey after the initial steps and planning deci-
sions that were discussed in Chapter 2 have been completed. Each part of the design process needs
to be given careful consideration, because the way in which each is addressed will affect the qual-
ity of the results as well as the costs of performing the survey. Considerations that are specific to
particular types of airport-user surveys are discussed in more detail in subsequent chapters, which
should therefore be read in conjunction with this chapter in planning a survey of a particular type.

4.1 Survey Population

The results of a survey represent a sample drawn from the larger population, although in some
cases the sample may consist of the entire population (often referred to as a 100% sample or a
census survey). This section addresses the need to clearly define the population of interest,
including the characteristics of the population required for survey planning and where this infor-
mation can be obtained.

4.1.1 Defining the Population of Interest

The first step in any survey design is to define the target population for which information is
to be collected. For example, the target population could be origin/destination passengers at the
airport, in which case connecting passengers would be excluded, or all airline or airport-based
employees using the airport terminal, in which case flight crews not based at the airport would
be included. While the target population may seem self-evident at first, the exact definition will
influence the survey methodology and sampling strategy and requires careful thought.

The population available to be surveyed may differ from the desired target population,
depending on the survey period and method used to conduct the survey. For example, the sur-
vey sponsor may wish to obtain information on all air passengers using the airport throughout
the year. Performing a survey over a relatively short period limits the available population to trav-
elers during that period, whose characteristics may differ from those at other times of the year.
Similarly, performing an Internet survey of airport employees limits the available population to
those with Internet access.

The limitations imposed when a survey is performed must be fully understood when inter-
preting the results. When the characteristics of the target population change throughout the year,
as they generally do for air passengers, there is no way to know whether a survey performed over
a fairly short period will provide a reasonable representation of average annual conditions. If
information on average annual conditions is desired, it will be necessary to perform the survey
over a number of different periods throughout the year to account for seasonal variations.

C H A P T E R  4
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In some cases, the individual members of the target population can be identified prior to the
survey. For example, it will generally be possible to obtain a list of all airport tenants and it may
be possible to obtain a list of all airport-based employees. However, it will not be possible to iden-
tify every air passenger using the airport during a specific period. In the case of area residents or
businesses, while it may be possible to define the entire population, in practice it will usually not
be feasible to assemble a comprehensive list.

In cases where it is not possible to identify individual members of the population prior to the
survey, it is often possible to obtain some information about the relevant characteristics of the
population, although this information will not necessarily be organized in a readily usable for-
mat and may require some additional research. Some of this information may be prospective,
such as flight arrival and departure times and the aircraft types assigned to each flight that can
be obtained from the Official Airline Guide or other sources of flight schedule information.
Other information may be historical and require extrapolation to the period of the survey. For
example, fairly detailed information on air passenger trips in the United States by airline and
market is available from the Bureau of Transportation Statistics of the U.S. Department of
Transportation, and there are generally similar sources of information in other countries.

Design of an appropriate survey sampling plan (discussed in Section 4.2) requires a well-
defined target population, as well as information on the size of the target population. The types
of data that can be used to determine the size of the target population include the following:

• Enplaned/deplaned air passengers for the period of the survey.
• Aircraft movements by time of day and seat capacity, typically available from airport flight

information systems, gate assignment systems or tower records.
• Vehicle counts on airport roadways, typically collected using automatic traffic counters.
• Parking exit counts and duration data from parking systems.
• Curb activity counts.

The above list is not exhaustive. The exact data required to determine the size of the target
population for a survey will be a function of the goal of the survey, the target population, and the
type of survey being conducted. Additional details on defining survey populations are included
in the chapters devoted to each survey type.

4.1.2 Identifying Sources of Information

In addition to information on the overall size of the survey population, assembly of informa-
tion on the composition and characteristics of the population will generally be desirable. This
information will enable development of a more detailed sampling plan, as well as provide an indi-
cation of the extent to which the survey results correspond to the distribution of characteristics
within the population. This in turn will allow appropriate weights to be assigned to the individual
survey responses so that the survey results can be extrapolated to the population as a whole.

In some cases, detailed data on the size or characteristics of the population may not be
readily available. For example, an airport authority may not have traffic counts on the terminal
roadways or may have no information on the number of air parties arriving at the airport by
shared-ride van or using off-airport parking. It is increasingly common for airports to use auto-
mated vehicle identification (AVI) systems to track the number of trips made by different classes
of commercial vehicles, such as shared-ride vans or hotel shuttles. However, even in these cases
information on the occupancy of those vehicles is generally not available. Smaller airports may
have no idea how many such trips are made. Similarly, where airport employers provide park-
ing for their employees, the airport operator may have no information on the number of park-
ing permits that have been issued, much less the number of vehicles parked at the airport by those

46 Guidebook for Conducting Airport User Surveys



employees on a given day. While an airport operator will generally know how many parking per-
mits it has issued to its own employees, it may not know how often they are used.

Therefore, in planning a survey, one of the first steps is to decide what characteristics of the
population are desirable to know in order to develop appropriate weighting factors and what
data on these characteristics are already available. Where information on desired characteristics
is not readily available, what would be involved in obtaining it? Answering this question may
require some consultation with operational staff or external agencies. As it becomes clearer how
much work would be required, a decision can be made whether the benefits of improving the
survey weighting process justify the effort involved.

4.1.3 Determining Population Characteristics

Although the total number of air passengers per month is generally known from airline reports
and the total number of airport employees is known from employment records, the more rele-
vant information is how the flow of passengers or employees varies by time of day or day of the
week. Because the number of surveyed passengers in any hour or the work-shift patterns of sur-
veyed employees may not correspond to the overall distribution of activity, it is desirable to know
how passenger flows or employee shifts vary over the day and week.

Some airports require airlines to report air passenger statistics for each flight. In this case it is
fairly straightforward to assemble data on passenger flows by time of day, although adjustments
will need to be made for connecting passengers, unless these are reported separately. In the
more common situation, where airlines do not report passenger traffic at this level of detail,
one approach is to analyze the distribution of seats on departing and arriving flights and make
assumptions about load factors. Where passenger data at the level of individual flights are not
routinely reported, it may be possible to obtain this level of information for the period of the
survey from the airline departure desk or by counting boarding passengers. Data may also be
available from the Transportation Security Administration on the hourly variation in the flow
of people through the security screening checkpoints, which can be used to refine assumptions
about the variation in airline load factors at different times during the week. Similarly, it may be
possible to obtain information from airport employers on the number of their employees who
will start their shift at different times throughout the week for the period of the survey.

In the case of airport ground access modes used by air passengers and airport employees, it
would be helpful to know how the use of the different modes varies over the week. In principle,
detailed information on the number of parking exits by time, together with how long those vehi-
cles have been parked, should be available from the parking revenue control system. However, at
many airports this information is not readily extracted from the database, and some manual analy-
sis of printouts or even a sample of parking tickets may be necessary. Information on the use of
other modes, particularly drop-off and pick-up by private vehicle, is more difficult to obtain.
Counts of vehicle trips may be available from AVI systems or trip fees paid by the operators, but
these counts will not necessarily correspond to air passenger use, because of variation in air party
size, more than one air party in a vehicle, and vehicles traveling to or from the airport without
passengers (deadheading). It may be necessary to perform an occupancy survey to determine
appropriate assumptions for the variation in vehicle occupancy over the week. These counts can
be supplemented by installing traffic counters at strategic locations on the airport roadway during
the period of the survey.

In some cases, the survey sponsor may not even know the overall size of the target population.
For example, if the target population is local area businesses, the total number may not be known
to the airport operator. Some research may be necessary to obtain data from external sources,
such as city and county business license records.
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While the effort required to assemble statistical information on the size and characteristics of
the airport user population can be considerable, the information has other uses apart from
survey design. Combining information on airport user characteristics with the survey data will
produce a more integrated profile of airport activity.

4.2 Sampling Strategy and Plan

4.2.1 Determining Strategy

After identifying the population to be surveyed and determining whether this population can
be counted, the next step in the survey design is to determine whether a census or sample sur-
vey should be used. Depending on the type of survey the following strategies and plans must be
determined:

• If a census survey is to be used, determine how each individual in the population will be contacted.
• If a sample survey is to be used, determine:

– The sampling method (i.e., random, clustering, stratification, etc.), taking into account the
overall budget and the feasibility and efficiency of collecting data using each method.

– The sampling plan (i.e., multi-stage sampling, choice of strata or clusters, methods of sam-
pling within clusters). The sampling plan to be used is very dependent on the type of survey
being conducted (see Chapters 5 through 10).

– The sample size for the level of accuracy required.

Whether a census or sample survey is used, steps for minimizing non-responses should be
identified. Consideration should also be given to whether further analysis of individuals not
responding is required and overall estimates adjusted.

The sampling plan to be used is very dependent on the survey type being conducted and is
covered in the chapter for each survey type (for example, see Section 5.3 for surveys of air
passengers).

4.2.2 Minimizing Bias

The two main sources of bias in airport user surveys and measures to reduce their occurrence
follow:

• Use of non-random sampling procedures. Bias can be reduced by the following measures:
– Selecting an appropriate sampling method for the type of survey population, location, and

time constraints.
– Training interviewers in sampling techniques.
– Supervising the interviewers.
– Developing backup plans for unexpected events affecting the sampling process, such as

delayed or cancelled flights.
• Non-response of sampled individuals, as non-respondents can have significantly different

characteristics from those responding. Response rates (also discussed in Section 4.8) can be
improved by the following measures:
– Choosing the survey location and time so that respondents have time available to respond.
– Keeping the questionnaire short, as well as easy to understand and complete.
– Using well-trained, experienced, and friendly staff to conduct interviews.
– Using multilingual interviewer staff and questionnaires if appropriate.
– Providing incentives, such as pens or coupons for free coffee. Incentives are generally not

required for airport user surveys but can help if respondents are significantly inconvenienced.
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Sampling of air passengers to survey can be particularly problematic because of their tran-
sience. Passengers arriving late at the gate are typically under-represented and have a high non-
response rate, while connecting passengers are often over-represented. Appropriate sampling
methods are discussed in Sections 5.2 and 5.3.

4.3 Questionnaire Design and Structure

The design and structure of the survey questionnaire, including the wording of individual
questions, is crucial to the success of a survey. Issues to be considered include what information
to request, the order in which the questions are asked, how much detail to try to obtain, and the
amount of time that respondents can be expected to spend completing the survey.

4.3.1 Length

As the amount of information to be obtained by a survey or the level of detail desired for the
responses increases, so does the length of the questionnaire. Once the decision is made to incur
the cost of performing a survey, there is often a strong desire to increase the amount of informa-
tion it provides. However, increasing the length of the survey may increase the refusal rate and
the number of incomplete responses, and also reduce the number of surveys that the field staff
can perform in a given time period, thereby increasing the cost of the survey to obtain the same
number of responses.

There are a number of practical limitations on survey length. The most obvious is the time
that respondents are willing to spend answering the questions. This length of time will depend
in part on the circumstances. Someone completing a survey questionnaire in the comfort of their
office or home will generally be willing to answer more questions, and in greater detail, than
someone who is standing in a busy airport terminal and is anxious to catch a flight.

The survey methodology may also impose limitations on survey length. If the survey question-
naire is a printed form that is completed by hand, it should take up no more than two sides of a
single sheet of paper. The text has to be large enough for respondents to read and the form has
to provide enough space to write in the answers.

4.3.2 Response Options

Survey questions fall into three broad types, based on the response options:

• Numerical, in which respondents provide a numerical value, which could include dates
and times.

• Categorical, in which respondents choose among predefined alternatives.
• Open-ended, in which respondents can answer in their own words.

The results of open-ended questions are much more difficult to analyze, but they may provide
richer information because the respondents are not forced to select from a limited number of
categories. For many applications it is common to use a hybrid form, in which respondents are
presented with a set of categorical responses, one of which is “Other” with an option for an open-
ended response. This option allows common responses that were not covered by the categorical
options to be assigned their own category code after the fact. Also “Other” responses that really
should have been one of the defined categories can be recoded.

However, adding a category after the survey based on the “Other” responses can result in
an under-reporting of that category, because some respondents who would have selected that
option if it had been presented chose a defined category instead. This occurrence is less of a
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problem with an interview survey, where the respondents cannot see the defined categories
when they answer the question, than with a self-completed survey.

In addition to being easier to analyze, categorical questions have the advantage that they
are generally quicker to answer, because they typically involve just checking a box. Also,
because they present the respondent with a predefined set of possible responses, they encour-
age the use of standardized terminology, yet may also trigger a response that would not 
otherwise have been mentioned. While this is true for self-completed questionnaires, there 
is a potential disconnect with interview surveys, where the respondent does not see all 
the options and the interviewer assigns the response provided to one of the defined categories.
Different interviewers may handle a similar response in different ways. This phenomenon 
is called inter-rater reliability, and it can be a particular problem when asking about ground
transportation modes, because different respondents may refer to the same mode in 
many different ways. One solution is to provide interviewers with printed cards that list the
defined options, which can be shown to respondents to help them provide an appropriate
response.

Categorical questions and the responses obtained from them may include the following types
of problems:

• The respondent checks multiple boxes when asked to check only one. The wording should
make it clear whether one or multiple boxes should be checked. This wording should not be
part of the question and should stand out. Web-based surveys and those using electronic data
collection devices (discussed in Section 4.9) eliminate this error.

• A categorical response for “Not applicable” or “No opinion” is not provided where some such
form of non-response is appropriate.

When using a rating scale for opinions such as 1–5 or 1–7, be careful to word all the questions
in a consistent way so that the highest number corresponds to the most positive opinion and
1 corresponds to the most negative opinion.

Consideration should be given to including a comment box after each group of questions to
allow respondents to note any clarifications or other relevant information.

4.3.3 Question Wording

The wording of questions is critical to the success of a survey. Respondents who misunder-
stand a question are not going to provide the desired information. Worse, it may not even be
clear that they have given an answer to a different question from the one intended. Similarly,
interviewers who misunderstand a question may miscode the response. Therefore, considerable
effort should be devoted to developing clear and unambiguous questions.

Consider the question “How far do you live from the nearest airport?” The question is asking
how far in terms of what: miles? blocks? travel time? travel time by car or by transit? And what
kind of airport is meant: the local general aviation airport? the nearest airport with scheduled
passenger service?

Getting from the general and vague to the specific is both necessary and difficult. Airports with
years of experience conducting user surveys are still investigating possible refinements to their
questions. Unfortunately, the easiest way to discover that a question is problematic is to look at
the resulting data. Preventing this after-the-fact problem requires a serious commitment of time
and effort to planning, thoughtful consideration of possible answers, and thorough testing of
questions before the survey is deployed.
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There are two broad categories of questions:

• Factual questions.
• Opinion questions.

Factual questions ask for factual information that the respondent should be able to provide
(such as how many bags they checked or how they got to the airport), while opinion questions
seek the respondents’ views on an issue. Opinion questions present respondents with a range of
options so they can select the one that best describes their opinion. This type of question may
take the form of a statement, with the respondents being asked how strongly they agree or dis-
agree. Satisfaction questions that explore the respondents’ satisfaction with particular facilities
or services are a subcategory of opinion questions.

Wording concerns with factual questions largely revolve around ensuring that the intent of
the question is clear to the respondents and that the descriptions used for categorical questions
are unambiguous. For example, difficulties can arise over local terminology that may not be
familiar to visiting air passengers, such as the names of different ground transportation services
(discussed further in Section 5.4). Question clarity is particularly important with self-completed
questionnaires, where there is limited opportunity for respondents to clarify the intent of a ques-
tion or ask how their response should be classified in terms of the response categories provided.

The challenge with opinion questions is to ask the question in a way that allows for a meaning-
ful answer. Such careful wording is particularly important with questions that ask respondents
to indicate how likely they would be to use some proposed facility or service, or their satisfaction
with some existing facility or service. Because the likelihood of using a facility or service depends
on the circumstances affecting the decision, such questions have to be framed in terms of a
specific situation, such as the trip that an air passenger is currently taking. Similarly, because
satisfaction with a given facility or service is influenced by both expectations and the respondent’s
experience with the use of the facility or service, customer satisfaction questions need to be
worded in a way that allows these influences to be identified.

4.3.4 Question Order and Interview Flow

At least four considerations affect the order in which the different questions are asked:

• The most obvious consideration is where the answer to one question affects subsequent ques-
tions. For example, it is important to determine whether an air passenger is starting a trip or
connecting between flights before asking questions about the ground access trip to the airport.

• A more subtle but equally important consideration is to introduce requests for information
in a logical sequence. Asking survey respondents the type of place from which they began their
trip to the airport gets them thinking about where they started their trip and leads naturally to
questions about the location of that trip origin, such as the city or zip code. Earlier questions
can also help clarify the intent of subsequent questions. Asking how many people are traveling
together clarifies subsequent references to the travel party, such as how many bags the travel
party checked.

• A third consideration is to obtain as much key information as possible if there is a likelihood
that the respondent will be unable to complete the survey. Asking those questions earlier in the
survey makes it more likely that they will be answered.

• The fourth consideration is that most surveys involve some branching that depends on the
responses to earlier questions. These branches or skip patterns can request more detailed
information for certain responses or omit questions that do not apply. In the case of printed
questionnaires, these skip patterns should not be too complex, or respondents or interview-
ers will have difficulty deciding where to go next in the questionnaire and may miss key



questions or attempt to answer questions that do not apply to them. The order of the ques-
tions is one way to simplify the skip patterns. Branching is less of a concern with programma-
ble hand-held electronic data collection devices, because the software handles the skips based
on the responses to earlier questions. However, complexity can significantly increase the cost
of the required programming.

Another less technical suggestion is that the questionnaire should start with a question that is
easy to answer and non-threatening, such as: “Did you travel to this airport by ground trans-
portation to take this flight or are you connecting between flights?” This will help in getting the
respondent’s cooperation for the survey.

4.3.5 Translations

In the case of surveys where respondents may have limited facility with English (or with the
primary language of the area where the survey is being performed, if this is not English), consid-
eration should be given to providing the questionnaire in other languages. This situation arises
at airports serving bilingual or multilingual areas or at international airports, as discussed fur-
ther in Section 4.8.3. It is preferable to have the translation performed by a native speaker of the
language in question, because there may be subtle issues of usage that could affect how the ques-
tions are interpreted. It is also desirable to have the resulting translation reviewed by an aviation
specialist with knowledge of the language to make sure that the translator has understood the
intent of the questions.

The decision as to whether translations are necessary or worth providing will depend on the
proportion of the target population who may have difficulty completing a survey in English. If
this falls within the anticipated confidence interval for the survey as a whole, as discussed in
Section 3.2, it may not be worth incurring the cost of the translations in order to include these
users in the survey. However, even in this situation there may be other reasons for including
non-English-speaking airport users in the survey, such as gathering information about foreign
tourists.

There are usually practical limits to the number of different languages that the questionnaire
can be translated into, and the choice of languages will depend on the composition of the target
market. Because the field staff may not be fluent enough in any of these languages to explain the
nature of the survey, ask the questions, or understand the responses, the translated versions will
most likely have to be self-completed. If so, a brief addition to the questionnaire may be neces-
sary to explain its purpose, which in turn may change the layout of the questionnaire. It may be
helpful to use colored paper to help the field staff distinguish between the different versions of
the questionnaire.

4.4 Expected Data Collection Rate

Factors affecting the rate at which interviewers can collect responses include the following:

• Questionnaire design—length, format, and types of questions.
• Types of information collected—opinions usually take longer than current factual information.
• Surveying method—intercept interview or self-completed.
• Competency of interviewers—good interviewers can complete significantly more surveys.
• Airport layout—time needed to move between gates or between terminals, considering likely

congestion and the availability of moving walkways and inter-terminal transportation.
• Refusal rates—affect the number of potential respondents who must be approached to obtain

a completed response.
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Collection rates differ significantly depending on these factors, but a rough guide to the
expected average response rate per hour per interviewer is as follows:

• Intercept interviews:
– 6-10 per hour for a 3-4 page survey with about 25 questions.
– 10-15 per hour for a short questionnaire (10-15 questions).
– 15-20 per hour for a very short questionnaire (5-10 questions) and introduction.

• Self-completed: 25-40 per hour.

These rates are applicable to situations where there are passengers available to interview, and
they include an allowance for typical gaps between interviews but exclude breaks and inactive
periods, such as between flights.

Where all passengers on a flight are surveyed, experience indicates that responses are typ-
ically received from 40% to 60% of passengers. The non-responding passengers are mostly
those who

• Arrive at the gate after the first boarding call. They either cannot be interviewed in the short
time available or decline to participate as they are getting ready to board the flight.

• Decline to participate because they are engaged in activities such as working, reading, or
talking with others.

For groundside surveys, refusal rates generally range from 5% to more than 30%, depending
on the survey type and method, and the time of day.

4.5 Survey Logistics

4.5.1 The Importance of Logistics

Both the survey quality and the physical well-being and mental attitude of the survey team will
be directly affected, positively or negatively, by the amount of thought given to logistics. One
of the principal challenges with air passenger surveys is that they are conducted in the physical
environment of the airport terminal. Careful attention to survey logistics is therefore critical to
a successful passenger survey.

4.5.2 Survey Implementation Team

Of first importance is the survey team. In addition to the strong project manager recom-
mended earlier, the survey implementation team needs a technical expert, a field manager, field
supervisors, and interviewers. This structure applies whether the survey is conducted in person
or by handing out questionnaires.

• The technical expert is charged with addressing any deviations from the survey design and
making the most scientifically appropriate choices when challenges arise.

• The field manager oversees operations and serves as a liaison to the project manager.
• The supervisors oversee the daily operations.
• The interviewers either ask questions and record answers or hand out forms, answer questions,

and collect completed questionnaires.

Ideally, members of the survey team will be quick on their feet and effective problem-solvers.
These characteristics will be helpful when things go wrong, which is likely to happen every day.

Flights are cancelled or delayed. Interviewers do not show up or are late. Interviewers show up
in inappropriate attire. Lines are too long for interviewers to get where they need to be when they
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need to be there. Gate personnel refuse access to survey staff. Passengers get annoyed or complain.
Security breaches or weather shut down the entire operation. Labor disruptions hinder airport
operations. The variety of things that can go wrong is essentially endless, and every problem
requires a solution as quickly as possible.

It is therefore critical that the survey team develop contingency plans for everything from a
late-arriving interviewer through weather problems to special events that either cause havoc at
the airport or skew the passenger profile. Survey teams that do not do this in advance are likely
to find themselves scrambling madly on a daily basis.

Table 4-1 lists some common problems and possible plans for dealing with them. These guide-
lines are general and would have to be tailored to the specific situation.

4.5.3 Other Logistical Considerations

Field Office Space

Survey teams that do not plan for adequate, appropriately equipped, and accessible field office
space are likely to see the quality of their work and results suffer as a result. The first considera-
tion is where the space should be located: before or after security screening. This decision should
be driven by what type of access will be most convenient to field staff and least disruptive to the
airport. The space should also

• Provide enough room for the field manager, field supervisors and interviewers to check in,
check out, and meet (perhaps for announcements or some refresher training). It need not
accommodate the entire team, although a space for training the entire team will need to be
identified and reserved.

• Have the necessary technology and equipment, including Internet access, electrical outlets if
electronics will need to be charged, a photocopier and fax machine if needed by the team, and
storage space for supplies and equipment.

• Be private (not shared with others) and locked, both to prevent conflicts and for security
reasons.

Table 4-1. Representative problems and contingency plans.

Potential Problem Possible Contingency Plan 

Target flight is delayed Prepare a list of alternate flights to survey in case 
selected flights cannot be surveyed as planned. If 
departure delay is greater than 30 minutes, survey
alternate flight. If departure delay is less than 30
minutes, continue interviews until team is scheduled to
move to next flight and leave one interviewer behind to
continue until boarding starts then rejoin team at next
flight.

Target flight is cancelled Survey designated alternate flight

Severe weather disrupts flight schedules Shift interview schedule by a designated amount of time
to allow as many flights as possible to be surveyed in the
planned sequence.

Interviewers fail to show up or arrive late Reallocate available interviewers among teams to ensure
that each team has the required minimum number of
interviewers.

Interviewer runs out of survey forms Record responses on an already used form in a different 
color.

Airline suspends operation due to strike Survey designated alternate flights
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Communications

The best and easiest way for survey staff to communicate with one another (interviewer to
supervisor, for example) is by cell phone or walkie-talkie. This eliminates the cumbersome use
of courtesy phones (assuming there is a telephone in the field office that can be called from a
courtesy phone) or the wasted time of walking around trying to find someone. Provisions need
to be made for sufficient devices and for charging them as needed.

Parking

As airports are well aware, parking is expensive. Arrangements for parking for members of the
survey team who are not on the airport’s staff need to be made well in advance so they are in place
when the survey starts. Provisions also must be made for parking tags, vouchers, or validations
for those working early or late shifts when airport managers are not available. If arrangements
are made for off-site parking, the team will need to consider the extra time staff will need to get
to the airport, both in terms of scheduling and in terms of wages.

Weather Conditions

If the survey is being conducted outdoors (such as a survey of meeters and greeters or one of
drivers), plans should be made in case of inclement weather. In hot weather, it is important to
provide water. In the cold or rain, provision needs to be made for shelter and possibly for extra
breaks to “thaw out.”

Material and Equipment

Appendix C provides a checklist of supplies and equipment that will be required for the typ-
ical air passenger survey. This list can be adjusted to meet each survey’s needs and circumstances.

Scheduling of Interviewers

At least two shifts per day will usually be necessary because of the long hours that airports
operate. The staffing schedule should avoid staff being assigned to a late-night shift followed by
an early-morning shift. The schedule should also allow enough time for staff to move between
the different survey locations.

4.6 Selection and Training of Field Staff

4.6.1 Quality of Field Staff

When hiring temporary staff, it is important to remember that generally “you get what you
pay for.” The more the airport is willing to pay for interviewers, the higher the level of com-
petence of the interviewers who will respond and, with careful selection of candidates, the
higher the quality of data that will be collected. The length of the temporary commitment is
also important. Trying to get competent and experienced interviewers for one or two weeks of
work will be considerably more difficult than getting and keeping the same interviewers for
two months.

Dealing with a contractor for temporary staff can introduce a different dynamic. Some con-
tractors will have a pool of experienced, quality interviewers, but others will have just as much
difficulty finding and keeping interviewers as the survey sponsor would. However, there will be
a mark-up associated with the contract. The competence of the interviewers is a function of the
final rate of pay, not how much is paid for their services to the contractor. It may seem that a
high labor rate should attract good interviewers, but it is the final wage being paid to the inter-
viewer that will attract quality interviewers, not the rate listed by the contractor.
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Qualities to look for when selecting interviewers include the following:

• Professional and educational background.
• Experience in conducting airport surveys. (Experience in conducting

surveys at other transportation facilities can be a substitute.)
• Presentable dress and appearance.
• Motivated, driven to perform, and willing to take up a challenge.
• Strong interpersonal skills, friendly and outgoing, and willing to approach

people.
• Able to understand what data are being collected, and why.
• Willing to pay attention to detail to ensure good data are collected.
• Able to cope with long periods standing and lots of walking.
• Comfortable using electronic devices, if such devices are to be used.
• Fluent in the desired language(s).
• Able to obtain a security clearance.

4.6.2 Interviewer Training

If interviewers are to be used to conduct the survey, they will need to be
trained. Training considerations will probably apply primarily to intercept
surveys; telephone surveys are likely to be conducted by a call center already
staffed with trained interviewers. This section therefore focuses on training
intercept interviewers.

Training is not an area in which the survey team should be looking for
cost savings. Although many factors contribute to the success or failure of
an intercept survey, skilled interviewers are mission critical. In addition,
there are so many unique aspects to airport surveys that the training session
should be mandatory, even when interviewers have already been trained by
an outside vendor.

The technical expert and field manager are likely to be the persons providing the training, and
all field supervisors should also attend. It is a good idea for the project manager to attend as well,
because sometimes that person can answer questions no other team member can. In addition,
the project manager can identify any areas where the training is insufficient and point these out
to the trainer before it is too late.

Training should always take place at the airport. This location will not only facilitate the air-
port tour (discussed in the following subsection), but will also expose interviewers to the con-
ditions in which they will be working. It is better for interviewers who are taken aback by the
distances involved in getting from gate to gate, or who are surprised by the prices of the food in
the airport concessions, to find out sooner rather than later.

4.6.3 Content of the Training Session

A sample agenda for a training session is provided in Appendix D. This outline can be expanded,
shortened, or modified to meet a survey’s particular needs.

After introductions of the survey team and the interviewers, the training should begin with a dis-
cussion of the purpose, goals, and objectives for the survey. Ideally, this should be considered in
the context of actions to be taken and decisions to be made; enthusiasm for the project on the part
of the project manager is also beneficial at this point. If people understand why they are doing what
they are doing and how important it is, they are more likely to be motivated to do a good job.

Given the difficulty of attracting
well-qualified interviewers, par-
ticularly for a fairly short duration,
the best approach may be to
retain a market research firm to
provide the survey staff, prefer-
ably a firm with extensive airport
survey experience. Such firms will
generally be able to call on inter-
viewers that they have used for
other projects or that they employ
on an ongoing basis. They can be
made responsible for scheduling
the field staff and providing field
supervision. They may also have
interviewers working on other
projects who can be assigned to
the survey as needed to handle
peak periods or replace absent
interviewers. Interviewers who
have a long-term working rela-
tionship with a particular firm 
are also much less likely to quit
unexpectedly.
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Having spent some time on “what’s in it for the survey sponsor,” the next part of the training
should be devoted to “what’s in it for the interviewers.” People are always eager to learn about
such basics as work hours and days, shifts, pay rates, and the like. Once they know what they are
going to get out of participating in the survey, they will be more likely to pay close attention to
what follows.

The next part of the training should deal with expectations, including everything from pro-
ductivity and quality to behavior, attire, and grooming. People need to know what the rules are,
so they can put what they are supposed to do into the appropriate context.

The next part of the training is typically devoted to basic interviewing skills. (The Bibliography
lists some useful interviewer training manuals developed by the Council for Marketing and
Opinion Research and Marketing Research Association.) Even if the project is being staffed with
previously trained and experienced interviewers, it is wise to include this topic in the training by
labeling it as a review. The quality of interviewer training varies considerably from firm to firm,
and it is possible that the survey team will have higher standards than the firm from which the
interviewers are drawn.

After the interviewers understand the requirements of the job, it is time to go over the specifics.
In this part of the training session, the questionnaire should be reviewed question by question.
Any questions that could prove challenging for interviewers to ask or for respondents to answer
should receive special attention. After the questionnaire has been reviewed, the use of devices
that will be utilized in the survey (such as electronic data collection devices or laptops) should
be taught.

A tour of any airport facilities or services that are referenced in the survey, whether passenger
amenities or ground transportation services, should also be included. This tour will also orient
staff to the layout of the airport and the ways to get from one place to another.

By the end of this part of the training, interviewers should know exactly how to conduct the
survey. The final step is to have them practice, first by interviewing one another and then by con-
ducting practice interviews with passengers or other target respondents. The results from the lat-
ter should be reviewed by supervisors to ensure that they are accurate and complete before the
interviewers are released to conduct actual interviews.

4.6.4 Duration of Training

If the interviewing team is focused, it is possible to conduct an acceptable training session in
a day, and a one-day training session appears to be the general practice. There is, however, a large
amount of material to master, even for experienced interviewers, and fatigue can be a problem.
In an ideal world, training would probably be spread over two days, with perhaps six hours of
instruction and practice per day. While two days may seem costly, the expense could well be off-
set by increased efficiency and accuracy of the interviewers during the actual survey, particularly
during the first few days. Having interviewers familiarize themselves with the questions and sur-
vey procedures during the actual survey not only reduces the survey completion rate (increasing
the cost per completed survey) but also runs the risk of generating poor quality data until the
interviewers gain experience.

4.6.5 Coaching and Retraining

Even the best training session is not foolproof, and even a highly competent interviewer can
fail to grasp an important point. It is therefore extremely important that everyone’s work be
checked on a daily basis, particularly during the first few days of the project. Later work can often
be spot-checked, but early work should be reviewed constantly.
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It may then be necessary to take corrective action, either by coaching an interviewer who
missed something during training or by retraining the entire group if the trainer failed to con-
vey a point well enough. The survey planning team would be wise to budget for both of these
occurrences, particularly if the questionnaires or procedures are complicated or difficult.

It is also important either to train backup interviewers, who may or may not be deployed, or
to provide for a second training session for new hires if people need to be replaced. As it is diffi-
cult to find people who are willing to be trained without any assurance that they will have the
opportunity to participate in the survey, the latter approach is more typical. However, a second
training session can present scheduling difficulties because attrition of the trained interviewers
can occur throughout the survey. Another problem arises with recruiting and training additional
interviewers at short notice if they have to be issued with security badges, because this process
can be quite time-consuming. Therefore, it may be better to recruit and train enough interview-
ers at the start of the survey to allow for some attrition, and adjust the length of the survey period
and the hours worked by each interviewer to manage the attrition that actually occurs.

Finally, it is important to note that when mistakes happen, the decision about whether to retain
and tabulate work that is imperfect is both a research and a policy decision. The research decision
has to do with the necessity of having enough interviews to achieve the desired statistical preci-
sion and power; the policy decision has to do with the importance of a given piece of information.
It is also important to consider just how imperfect less than “perfect” work really is.

4.7 Pre-Tests and Pilot Tests

Pre-tests of questionnaires and pilot tests of survey procedures provide an opportunity to
identify any problems with question wording or other aspects of the questionnaire as well as the
planned arrangements for performing the survey. Such tests allow corrections or adjustments to
be made before the main data collection effort.

4.7.1 Pre-Test of Questionnaires

The goal of a pre-test of the questionnaire is to make sure the survey questions can be asked
easily by the interviewers, are clear to the respondents, and produce the desired information. Pre-
tests also provide an opportunity to identify unanticipated responses or situations and to adjust
the question response categories or the survey script as necessary.

An initial pre-test may be performed on a convenient group of people who were not involved
in developing the instrument, such as staff of the survey sponsor. However, while this may help
improve the question wording and identify unanticipated responses that require changes to the
question response categories, it is not a truly representative test of the questionnaire. It should
be followed by a pre-test involving a sample of the intended respondents of the survey, per-
formed in the same way as planned for the survey itself. This pre-test will increase the chances of
identifying unanticipated responses or situations. The questionnaire designers should be
involved in conducting the pre-test, because they will be able to identify unanticipated responses
or any misunderstanding of the intent of a question better than someone who was not involved
in the development of the questions.

The results of the pre-test should be subject to careful analysis to identify any apparent difficul-
ties with the question wording or survey flow, such as missing or incomplete answers, illogical
responses, or incorrect skips. In particular, responses of “Other” to categorical questions, where the
respondent has provided an explanation, should be examined to identify any misunderstanding of
the categories or commonly occurring responses that should be added to the designated categories.



If electronic data collection devices are to be used in the survey, the programming needs to be
thoroughly tested and debugged before the pre-test, or the validity of the pre-test may be com-
promised by errors in the programming. A rigorous testing plan for the software should be
included in the project schedule. This program testing, done by people other than the program-
mers, will attempt to ensure that all possible response options and question branches are tested.
This can be quite time-consuming and can be facilitated by preparing a set of response scripts
that test all possible branches from each question. These test scripts ensure that certain response
options are not overlooked, and can also be used to check that changes made to fix any problems
have not affected other parts of the program. The survey schedule should allow enough time to
adequately test the programming and make any needed revisions before the first pre-test.

4.7.2 Pilot Test of Survey Procedures

The primary purpose of a pilot test of survey procedures is to identify any problems with the
planned approach to conducting the survey and to refine the estimates of the number of field
staff required. Because a pilot test typically involves performing the survey on a representative
sample of potential respondents, it presents an opportunity to conduct a pre-test of the survey
questionnaire, and the two tests are often combined.

Other objectives of a survey pilot test include the following:

• Testing the survey sampling strategy.
• Validating the sampling plan.
• Identifying problems with survey logistics.
• Checking the data quality.

Feedback from the pilot test should include both field observations by supervisory staff and
issues reported by field staff in debriefing sessions, supplemented by an analysis of the survey
responses collected. In the case of interview surveys, noting the start and end time on each
response will enable this analysis to examine the average time to perform a survey as well as the
interval between ending one interview and starting the next. This will provide information on the
amount of time spent waiting for subjects to become available to be interviewed as well as the time
required to move between locations. Field staff should also note refusals to participate and record
the reason where given or apparent, such as a language barrier or cell phone conversation.

The pilot test results should be compared to the expected number of responses from the sampling
plan. This comparison may require collecting data on the potential number of respondents, such as
the number of passengers on flights surveyed in airline gate lounges. The results should be exam-
ined for data quality, including missing or incomplete information, apparently illogical or incon-
sistent responses, or difficulty interpreting free-text write-in answers. Where addresses or other
location data are collected, these should be examined to ensure that the location can be identified.

While this analysis addresses many of the same issues as the survey pre-test, it focuses on the
conduct of the survey rather than the design of the questionnaire. Results of the pilot test analy-
sis can be used to identify issues requiring particular attention in training field staff for the data
collection phase.

4.7.3 Scheduling of Pre-Tests and Pilot Tests

Pre-tests and pilot tests should be performed far enough in advance of survey data collection
that there is time to adequately analyze the results and resolve any issues, as well as perform any
additional testing required. This process is likely to require several weeks to do well. Any changes
to the questionnaire have to be finalized before the forms are printed for the data collection phase
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and may involve reprogramming electronic data collection devices, if these are used, which will
also take time. Therefore, it is prudent to schedule the pre-test and pilot test at least a month
before the main data collection. The exact amount of lead time must be carefully considered in
the light of the time required for the intermediate steps, which will vary from survey to survey.

4.7.4 Quantity of Pre-Tests and Pilot Tests

In general, one questionnaire pre-test and one pilot test of survey procedures will be sufficient.
However, if the tests reveal problems that require significant changes to the questionnaire or pro-
cedures, it may be desirable to perform a second pilot test to verify that the changes have suc-
cessfully resolved the problems. When a second pilot test is not performed, the experience and
results of the first day or two of the main data collection period should be closely scrutinized to
ensure that any changes have produced the intended effects.

4.8 Maximizing Response Rates

The willingness of potential survey respondents to participate in an airport user survey varies
with the survey method and type of survey. Air passengers are generally cooperative, if they have
the time. The response rates for other types of surveys, such as surveys of airport employees or
tenants, can be improved by the way the initial contact is undertaken and the justification given
for requesting the information.

4.8.1 Techniques that Improve Response Rates

Intercept Interview Surveys

Response rates to intercept interview surveys can be improved by the way the initial request
is communicated. The quality, experience, and training of interviewers can significantly influ-
ence response rates. Survey personnel should be clearly identified as performing an officially
approved function by wearing identification badges (these will be necessary anyway if the sur-
vey is being performed in the secure part of the airport terminal) and professional attire. It is
helpful if survey personnel wear distinctive clothing that identifies them as performing a survey,
such as vests or aprons marked “Airport Survey” or similar wording and the name of the survey
organization. Clear identification will

• Assure potential respondents that this is an officially sanctioned activity.
• Help prevent airport, airline, or security staff from becoming suspicious about why the sur-

vey staff are approaching people.
• Simplify the initial explanation when the potential respondent is approached.

High-visibility safety vests add to the safety of interviewers in groundside locations where vehi-
cles and pedestrians mix. Vests and aprons can also be designed with large pockets to make it
easy to carry forms, pens and so on.

Survey staff should be trained to follow a standard introductory script that explains the pur-
pose of the survey, which organization or organizations it is being performed for, and how the
information will be used. If the survey involves sensitive or identifying information, such as the
respondent’s address or income, assurances should be given that this information will only be
used for statistical analysis and will not be divulged outside the survey team. As interviewers gain
experience, they can adjust their introduction to respond to varying situations and the mood of
the respondents. However, field supervisors should make sure that the introductions retain the
important points and do not become too casual.
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Passengers arriving at the gate after the first boarding announcement who are reluctant to
complete an interview survey could be provided a mail-back questionnaire, discussed below.
While response rates are typically low, they do provide some responses from this passenger
segment. The questionnaire should include a serial number, or other information identifying
the day and flight number, and this information should be recorded so that the numbers of
mail-back surveys handed out and returned can be tracked and appropriate weights can be
assigned.

Telephone Surveys

Telephone surveys are in many ways more difficult than intercept interview surveys. Because
neither the interviewer nor the respondent can see each other, it is more difficult for the inter-
viewers to tell whether they have reached an appropriate respondent. Also many people are so
tired of telephone solicitations masquerading as surveys that they are likely to be quite suspi-
cious, if not hostile. Therefore the initial introductory script is all the more critical. It may be
helpful to send an advance letter, when possible, explaining the purpose of the survey and indi-
cating that a follow-up call will be made.

Other fairly standard practices that can help improve response rates include stating the
expected length of the survey, if this is fairly short, and identifying a specific time to call back if
the current call is inconvenient or the desired respondent is not available.

Mail-Back Surveys

Mail-back surveys do not face the problem of contacting potential respondents as long as
the mailing addresses are correct. However, response rates from mail-back surveys are gener-
ally much lower than for telephone surveys, because there is no direct personal contact. The
survey should be accompanied by a cover letter explaining the purpose of the survey, prefer-
ably signed by an appropriate official of the sponsoring organization, such as the airport direc-
tor. In the case of airport employee surveys, it may be preferable to have the cover letter issued
on the letterhead of the employer and signed by an appropriate official, at least for large
employers.

A response date should be set to allow a reasonable time for completion of the survey and for
follow-up reminders to be sent if a response is not received by that date. There is a rapidly dimin-
ishing response rate to follow-up reminders, so it will generally not be worth sending more than
two reminders. In cases where there is a relatively small target sample, such as airport employ-
ees, it may be worth making follow-up telephone calls and performing the survey by telephone
if the recipient is available, rather than sending follow-up letters.

Mail-back surveys that are handed out to potential respondents, such as to air passengers in
an airport departure lounge, do not generally permit any follow-up unless contact information
has been obtained in the course of distributing the survey. In this case, response rates may be
improved by offering some inducement to participate in the survey. One technique that might
be considered is providing a pen with the survey form that is marked with the name of the sur-
vey. This inducement will not only facilitate completion of the survey, but also serve as a
reminder to do so. Asking potential respondents whether they would be willing to complete a
mail-back survey before handing them the form may also help improve response rates by creat-
ing an implied commitment on the part of the respondent.

With all mail-back surveys, providing a pre-paid return envelope—or designing the form so
that it folds to show the return address and pre-paid postage—is essential to increasing response
rates. Consideration may need to be given to providing forms to be returned from international
destinations, such as using International Business Reply Service envelopes. Although they are
more expensive than regular mail, costs are incurred only for those returned.
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Internet Surveys

Respondents to Web-based surveys are generally contacted by email to request their partici-
pation. Follow-up reminder emails can be sent at regular intervals to those who have not yet
responded, although this produces the same diminishing returns as reminders to mail-back sur-
veys. With a limited and well-defined target sample, it may be more effective to follow up by tele-
phone, or even to call before sending the first request by email. Such a call will help ensure that
the correct respondent has been identified and prepare the respondent for receiving the survey
request. A telephone call will also avoid sending unnecessary reminders in cases where the
respondent does not wish to participate in the survey.

The survey software should give the respondent the opportunity to save partly completed
responses and return to complete the survey later, particularly for longer or more complex surveys.

4.8.2 Refusals and Incomplete Surveys

It will generally be useful during the course of a survey to record refusals and monitor incom-
plete surveys. Monitoring incomplete surveys should distinguish between the following:

• Those where the respondent terminated the survey before the end, possibly due to the need
to board a flight or undertake some other activity, but the survey was complete up to that point.

• Those where the survey was ostensibly completed but some questions that should have been
answered were not.

Comparison of refusal rates and incomplete surveys across interviewers may identify field staff
who have a higher refusal or incomplete rate than average and could benefit from closer super-
vision or additional training.

Incomplete surveys may still provide useful information for those questions that were
answered, and the data analysis phase of the survey should consider how best to make use of this
information. For example, responses for completed questions in an incomplete survey can be
included in frequency tabulations of those questions, although it will not be possible to include
them in cross-tabulations with questions that were not answered. Where the contract for a sur-
vey requires the contractor to meet a certain target number of completed surveys, a decision
should be taken on which questions must be answered before a survey is considered complete.

4.8.3 Other Languages

The two language issues to be considered regarding survey populations that do not speak English
are the local languages of the area and the language of the target airport users to be interviewed.

If the airport is serving a bilingual or even multilingual area, the interviewers will need to speak
those languages, particularly if the area is officially bilingual.14 If the survey results are to be truly
representative of the population, the multilingual nature of the area must be reflected in the sur-
vey process. As well as multilingual interviewers, this process calls for multilingual questionnaires
and other handouts. Translations must be of excellent quality to maintain the meaning of each
question and response option.

Where only a small proportion of the local population cannot communicate effectively in
English, the need for multilingual interviewers becomes less clear. In the case of a flight-based sur-
vey, at least one multilingual interviewer should be available, if possible, for each flight surveyed.

14 Note that a requirement for bilingual or multilingual interviewers will increase the wage rate.
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The second language issue concerns international passengers. As the number of people flying
internationally continues to grow, more and more languages are being spoken at airports, par-
ticularly at major gateway international airports. This prevalence of multiple languages is a real
problem for surveys and one for which there is no ready solution. The survey planning team
must determine if this will be an issue and attempt to arrive at a workable solution. Where inter-
national passengers are primarily from a small number of countries, bilingual or multilingual
interviewers could be scheduled to survey the appropriate flights. It will not usually be feasible
to translate questionnaires into many languages, but if most passengers who cannot speak
English speak a common language, a translation in this language could be developed.

If the survey team is conducting a strict sampling process, the language barrier may interfere
with this process and lead to some bias in the results. A related issue is that travelers whose first
language is not English may appear to understand the questions, but in fact do not fully under-
stand them and give incorrect answers. It is important that interviewers be trained to identify
such situations and that they devote time to ensuring that the respondents understand the ques-
tions and they understand the responses.

A benefit of using a multilingual questionnaire is that it will allow the survey team to exam-
ine whether the characteristics of non-English-speaking respondents are significantly different
from those of English-speaking respondents, and thus how important it is to make special
arrangements to include these respondents in future surveys.

4.9 Use of Electronic Data Collection Devices

There is a growing interest in using hand-held electronic data collection devices (EDCDs) for
performing interview and observation surveys. These devices have a number of distinct advan-
tages over printed forms, as discussed in the following subsection, but also raise several issues
that need to be carefully considered.

4.9.1 Advantages and Disadvantages

One of the most obvious advantages of using EDCDs is the elimination of the data entry task
and the associated potential for errors to be introduced in the data. EDCDs store the recorded data
directly in a database that can typically be downloaded and combined with the corresponding data
from other devices. Questions are displayed and responses are entered using a program running
on the device. While the capabilities of commercial software for data capture vary, most, if not all,
programs provide the capability of exporting the data in a format that can be read by or imported
into commercial statistical analysis software packages and spreadsheet software. This capability can
represent a significant cost and time savings, as well as eliminate a potential source of error.

Some survey sponsors have raised the concern that the absence of a paper form means that
there is no opportunity to go back and check the validity of the data in the data file. This is true,
but no different from the use of paper forms. There is no way with paper forms to check whether
the response that was recorded on the form is in fact what the respondent said or intended. The
use of paper forms does allow the data entry task to be checked for errors, but this is an irrele-
vant consideration with EDCDs because the task is eliminated. The electronic data files should
of course be backed up regularly so that they can be restored if they become corrupted.

There is also the possibility that failure or loss of an EDCD could result in the loss of the data
stored on the device. This possibility is no different from the possibility of loss or accidental
destruction of paper forms before the data have been extracted from them. Modern EDCDs are
quite robust and preserve their data if they lose power. Survey procedures should provide for
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periodic downloading of the data on EDCDs. Some devices can do this while in use through a
cell phone or Wi-Fi capability. In the final analysis, if a survey sponsor wants a paper backup to
the electronic data file, one can always be printed out.

One caveat is that with paper forms, well-trained interviewers sometimes make notes on the
forms to clarify responses or suggest cautions in interpreting the response. Depending on the
software, programming EDCDs to provide the same capability may be possible, but entering
these comments typically takes longer on an EDCD than on a paper form.

A difficulty with using EDCDs is that they cannot be used to survey passengers who are hur-
rying to catch a flight, because (unlike printed forms) they cannot be handed out to respondents
to take with them. Inability to survey such passengers can result in biased information if these
passengers have different characteristics from those interviewed. This issue can be addressed by
providing interviewers with mail-back forms to hand to passengers in this situation. Because the
response rate from mail-back forms is typically quite low, the number of such forms handed out
should be recorded on the EDCD (including the serial number of the form and where distrib-
uted) so that appropriate weights will be assigned to those forms that are returned.

Use of EDCDs introduces additional costs for purchasing or renting the devices and the soft-
ware and programming the devices. There will also be logistical issues regarding availability and
recharging of devices. The requirement to be able to use EDCDs efficiently can limit the appli-
cants when selecting interviewer staff, to some extent, and can introduce the need for additional
training. These issues are discussed in the following subsections.

Survey Design and Data Quality

An important advantage of EDCDs is that they allow more complex branching based on
responses to prior questions and can tailor subsequent questions to information already pro-
vided. While branching can also be done with paper forms, it can quickly become unwieldy and
confusing if there are more than a few such branches. There is no such limitation with an EDCD
program and the resulting logic is transparent to the user. Thus survey questions can be tailored
to individual situations and the questionnaire can include questions that apply to only a few
respondents without affecting the questions asked of others.

The ability to tailor questions on the basis of prior answers can also shorten the length of time
required to conduct the survey by skipping questions that are not applicable to particular respon-
dents. Also, with paper forms the questionnaire may appear very long to the respondent and
adversely affect the response rate, but the length of the survey is not evident to the respondent
when using EDCDs. However, for this reason it is generally advisable to inform respondents of
the likely time required to complete the survey.

Another advantage is the ability to do real-time data checking and ask follow-up questions to
clarify apparently inconsistent responses. This ability allows the interviewer to correct misunder-
standings or mistakes while the respondent is still available. In other cases it may provide an expla-
nation for what appears to be inconsistent information but is in fact an unusual or unanticipated
combination of circumstances. This is a powerful feature. As more detailed information becomes
available about air passenger travel patterns, for example, it has become clear that the range of
traveler behavior is much wider than is commonly assumed. Therefore, trying to fit the full range
of behavior into only a few simplistic categories can lead to a misunderstanding of the situation.

Cost and Technical Support Considerations

Although EDCDs provide powerful capabilities, the units themselves can be fairly expensive
and a large number may be required for a given survey. Survey firms and airports conducting fre-
quent surveys will generally acquire their own equipment and allocate the cost over many differ-
ent surveys. It may be cost effective for infrequent survey sponsors to rent units. In this situation,
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it would be desirable for the survey planning team to purchase a few units for questionnaire devel-
opment and post-survey use, but rent additional units for the period of the survey. There is also
the cost of the data entry software to be considered. Depending on the software used, license fees
can cost as much as the units themselves. However, the cost of the equipment and software has to
be balanced against the saving in data entry costs, both for the current survey and for future sur-
veys that will use the equipment.

While the technology involved in using EDCDs will be familiar to anyone with a personal dig-
ital assistant (PDA), some technical support will be necessary, particularly for programming the
units and downloading the data. Survey firms with experience using EDCDs should be able to
provide this level of technical support, either with their own staff or though a subcontract with
a technical specialist who has appropriate programming experience.

4.9.2 Choice of Equipment

The choice of equipment for EDCDs involves tradeoffs between cost, capability, and ease of
use. With increasing capabilities in terms of memory, screen size, and battery life, standard PDAs
are becoming widely used for survey data collection. Custom devices that have been designed
specifically for use in survey data collection are also available. These generally have larger screens
and keyboards but are typically bulkier and heavier, and thus harder to use. The ability to hold
the unit in one hand while entering data with the other is an attractive feature of PDAs.
Consideration should also be given to the need for staff to hold the units for extended periods of
time while standing; therefore, compactness and light weight are distinct advantages. On the
other hand, a small screen limits the font size and the number of response options that can be
displayed on one screen, while a compact keypad is more awkward to use and more likely to lead
to mistyping. The principal factors to consider in selecting equipment are

• Screen size and clarity.
• Data storage capacity.
• Software that can be used.
• Use of keypad versus stylus.
• Key size and keypad layout.
• Battery charge life and recharge time.
• Weight and handling.
• Data export capability.
• Wi-Fi or cell phone capability.
• Cost.

Laptop and tablet computers have been used for some survey applications where complex,
graphically intensive screen displays need to be shown to respondents. However, these are awk-
ward to hold for extended periods and would require either that respondents and interviewers be
seated during the interview or that interviewers be provided with a mobile cart to support the unit.

4.9.3 Programming Considerations

Selection of software to program EDCDs involves the choice between purchasing commercial
software and developing a custom program using a suitable programming language.
Commercial software is available that has been designed for programming surveys on EDCDs,
particularly PDAs. The more advanced software generally includes the capability to present the
usual types of questions and response formats, including categorical check-box questions and
free text input, as well as to program skips to different questions based on the responses to prior
questions. However, this software often has limited ability to display sophisticated graphics or
custom screen layouts. Thus for applications that require this capability, it may be necessary to
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develop a custom program. In this situation most survey sponsors will retain a survey firm that
already has this capability.

Selecting an appropriate commercial software package involves deciding which program fea-
tures and capabilities are required and which packages support the EDCDs being considered.
The choice of EDCD and software should be approached as an integrated decision, because such
issues as screen size and keypad design interact with how the software displays the questions and
allows the responses to be entered.

As with any other software and hardware, capabilities are continually evolving and hardware
costs are dropping, so the survey planning team or contractor will need to assess the currently
available technology before making a purchase. Some questions to consider when reviewing
commercial software follow:

• What question formats are supported?
• Can the software combine different types of question format (e.g., both check-box responses

and free-text answers) in the same screen display?
• How does the software handle questions that have more response options than will fit on a

single screen?
• What are the limits to the number of response options a given question can have?
• Can the user customize the code that is used for each categorical response for a given question?
• Can the user customize the order that categorical responses appear on the screen?
• What are the limits to the number of questions?
• Can the software use an existing data file to control what response options for a question are

displayed based on prior responses (e.g., listing hotels in a given city)?
• Can the software display response options based on the first few characters entered (e.g., sug-

gesting city names based on the first two or three letters)? Do the options get refined as more
letters are entered?

• Can the user restrict the format used for numerical entries (e.g., require that a zip code have
five digits and no decimal point)?

• Can the user specify a template for numerical entries (e.g., telephone numbers as xxx-xxx-xxxx)?
• Can the user specify range and consistency checks to be made on numerical responses?
• Does the software provide specific capabilities to enter dates and times?
• Does the software support touch-screen responses?
• Can the software display a keyboard on screen for entering free text?
• Can the software display graphical features?
• Can the software allow the user to select a location on a graphical feature (e.g., a location on

a map)?
• Does the software allow logic branches, and how easy is it to program logic branches?
• How much memory or disk space does the program occupy?
• How much memory or disk space is required to store each survey response, and how does this

vary with the number of questions?
• What data download formats does the software support?

4.9.4 Survey Logistics

Other considerations also need to be taken into account in using EDCDs. There will need to be
a secure room where the equipment can be left when not in use and where the data can be down-
loaded. It will usually be necessary to have spare batteries that can be charged while the units are
in use or to have spare EDCDs to use while others are being recharged. Downloading the data
from the units will typically require a desktop or laptop computer. Access to a telephone line or
Wi-Fi link will allow the downloaded data to be transferred to a central database on a regular basis.
Because the units themselves are fairly expensive (several hundred dollars each), appropriate steps



should be taken to ensure their security while in use. Units should be checked in and out to sur-
vey staff at the start and end of each shift, and staff should be trained not to let them out of their
possession while they are in use. It may be prudent to provide each unit with a short tether that
can be clipped to the interviewer’s apron or vest to help prevent loss and damage.

4.9.5 Staffing Considerations

Use of EDCDs will generally require staff training. Some older interviewers may have less
experience handling small electronic devices, may have difficulty using the small keypads or see-
ing the screen display fonts, and may require additional practice to become comfortable using
the devices.

The other staffing consideration relates to programming and technical support. The program-
ming can be subcontracted if nobody on the survey planning team has the necessary skill and expe-
rience, but this will incur additional cost and administrative effort. The team will need to coordi-
nate closely with the programmer to ensure that the finished program performs satisfactorily.
Although technical support in the field does not require the same level of specialized skill as pro-
gramming, and will generally be within the capabilities of survey supervisory staff, some training
may be required beforehand if the field supervisors have not performed this function previously.

4.9.6 Summary

Although EDCDs offer a number of distinct advantages, experience in their use for airport
user surveys has been mixed. Problems can arise if their use has not been carefully planned and
thought through. As with any evolving technology, some of the difficulties that arose with the
early hardware and software have been overcome. Even so, the effective use of EDCDs requires
some technical skills and experience. Survey sponsors should consider on a case-by-case basis
whether the advantages justify the effort involved. In general, hand-held EDCDs are only prac-
tical to use with interview surveys. Printed forms will typically be required for self-completed
surveys.

Surveys with the following characteristics tend to favor the use of EDCDs:

• A long or complex set of questions with multiple branches.
• The need to tailor questions to the respondent’s answers to earlier questions.
• Questions with a large number of categorical response options.
• A large sample size (resulting in high data entry costs).
• The desire to include data consistency checks during the survey interviews.
• Availability of survey staff with experience in the use of EDCDs.
• The survey is likely to be repeated frequently (spreading the cost of programming over several

surveys).

On the other hand, surveys with the following characteristics may be more appropriately per-
formed using printed forms:

• A fairly simple questionnaire with limited branching.
• A relatively small sample size.
• Straightforward questions that do not require data consistency checks.
• Respondents with limited time to answer questions, who may need to be given the survey form

to complete and mail back later.
• Respondents need to enter information or complete the questionnaire themselves.
• Lack of staff with appropriate experience in the use of EDCDs.
• No plans to repeat the survey in the near future.
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4.10 Data Entry and Quality Control

4.10.1 Data Coding, Data Entry, Verification, and Editing

Data coding refers to the assignment of numeric codes to the various response options.
Typically, this is done at the time the questionnaire is developed and the codes are shown on the
printed survey form to assist in data entry or embedded in the EDCD program. In some cases,
responses in free-text fields are assigned numeric codes in a separate field, particularly where the
same response recurs frequently in the data, such as hotel names. Although response codes can
be omitted from printed survey forms and provided to the data entry staff as a separate docu-
ment, this procedure may require them to refer to two different documents during data entry
(depending on the data entry software) and may slow down the data entry and/or introduce data
entry errors. It will of course be necessary to define any response codes for commonly occurring
free-text responses after the survey has been performed.

Data entry involves transferring the survey response data from the survey forms to a computer
file using the numeric codes shown on the survey form or developed later and defined in a sur-
vey codebook. Two methods may be considered:

• Manual data entry, using survey staff (or others) retained after the survey data collection for
this purpose. This method is labor intensive and subject to data entry errors.

• Mass-scanning techniques, using high-speed scanning hardware and software that is capable
of automatically coding responses into a database. Further information on this method,
including pros and cons, is provided in Appendix E.

There are two aspects to data verification:

• Checking that the data entry was done correctly. Ideally this involves repeating the data entry
task with different staff and comparing the two files. Data entry software typically provides a
verification function that compares the second data entry to the original file and flags any dif-
ferences. Any discrepancies are then resolved with reference to the survey forms. However,
this technique doubles the data entry cost. A less expensive but less reliable approach involves
verifying a random sample of survey forms. This technique will establish whether the required
accuracy for data entry has been achieved, but of course cannot identify and correct any errors
on the survey forms that are not included in the verification.

• Analyzing the data to identify any obvious errors, inconsistencies, or apparently illogical
responses. This can address such issues as whether a trip origin zip (postal) code is in the
reported city, and whether the street name of a reported address exists in the city indicated. A
common problem is misspelling of free-text data, such as city or street names, or switching
digits in zip and postal codes. Checks can be run to make sure that respondents reporting the
use of ground transportation services reported trip origins in locations where use of the ser-
vice would be plausible. Numerical responses can be checked to ensure that they are within a
reasonable range. Free-text responses in the “Other” category of categorical questions should
be reviewed to determine whether the response should have been given as one of the defined
categories. In some cases, an error will be fairly clear, such as misspelled names or transposed
digits in a zip or postal code. In other cases, it may be less obvious what the correct answer
should have been, or even whether there is an error at all.

Data verification can be very time-consuming if done thoroughly, but the overall quality of
the survey data is greatly improved by devoting adequate resources to this task. The majority of
the required effort lies not so much in identifying apparent errors in the data, which is fairly
straightforward, but in the research necessary to determine what the correct response should
have been. For example, it may be fairly easy to determine that a zip code is not in the reported
city, but figuring out what the error is in the zip code, or even whether the zip code is correct but
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the city name wrong, is much more time-consuming. The more redundant information that
is obtained in the survey, such as asking for both the zip code and state (or province) of a
respondent’s home, the easier it is to identify and correct any errors. “Self-completed Surveys”
in Section 5.2.2 includes a discussion on the verification of air party size that may be helpful in
understanding what can be involved in the data verification and cleaning process.

Data editing is the final step in the process and involves making the necessary changes to the
data file to correct any known errors. It is good practice to preserve the originally reported data
in one set of data file variables (these may be referred to as fields or columns) and copy the data
to a different set of variables before editing it. This procedure allows the data that have been
changed to be identified later. Then changes can be revised—or even reversed—if subsequent
information comes to light.

4.10.2 Benefits of Using Interviewers for Data Entry

Where the survey takes place over a relatively long period, such as several weeks, it is highly
desirable to start on the data entry and verification process while the survey is still in progress.
This can help identify any problems with the survey questions or procedures while there is still
some opportunity to correct them during the remainder of the survey.

When the survey schedule permits, it may be advantageous to have contract staff hired as
interviewers spend some time assisting with the data entry task. Exposing them to the difficul-
ties involved in transcribing the information from the survey forms might lead them to take
more care with the way they record responses during the remainder of the survey. Also, because
extra interviewers are usually required as backup, using them for data entry helps keep them pro-
ductively employed when they are not required for interviewing.

In general, however, temporary staff hired as interviewers will not have the data entry skills to
efficiently perform the majority of this work. In addition, they will generally not have enough
local knowledge about the airport and ground transportation system to perform effective veri-
fication and error correction. Therefore verification and error correction will require the active
involvement of the survey planning team and possibly the assistance of other operations or plan-
ning staff with the necessary local knowledge.

4.11 Analysis and Reporting of Survey Results

At this stage of the project the survey data collection is complete, the data have been entered
into appropriate databases, and the data have been checked for the internal integrity of each
response and cleaned accordingly. It is now time to undertake the analysis, as determined by the
goals of the survey project.

4.11.1 Considerations for Doing the Analysis In-House

When the analysis will be completed by in-house staff, the resources necessary may not need
to be included as part of the survey project budget.

It is appropriate to use in-house resources if the following considerations make it feasible:

• There is sufficient expertise in-house to complete the tasks listed in this section, and this
expertise is available in a timely fashion after the data collection period.

• The appropriate software and hardware exists to complete the analysis. Modern spreadsheet
applications have many data analysis capabilities. The requirements may extend beyond these
capabilities, in which case the survey sponsor should consider using the more powerful statis-
tical features of applications such as SAS® or SPSS®.
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4.11.2 Weighting and Expansion

Once the data have been cleaned and made available to the analyst, one of the first priorities
is the assignment of one or more weighting factors to each interview response. In the case of sam-
ple surveys that have been conducted according to a strict sampling plan, the response weights
will be determined as part of this plan, as discussed in Sections 3.5 and 5.5. These weights can be
added to each interview record.

In the case of groundside surveys, discussed in Section 5.9, there will be one weight assigned
to the interview record based on the vehicle count at the facility and a second weight assigned
based on the passenger volumes. The analysis may utilize either of these weight factors depend-
ing on the focus of the results, passenger versus vehicle.

Depending on the available data, these census counts might include the following:

• Air passenger counts, possibly by hour or by day.
• Parking ticket counts.
• Automated vehicle identification system counts for modes other than private vehicles.
• Roadway traffic counts.
• Control count observation surveys—such as at the curb area, security clearance area, or other

suitable location—for determining the effective sampling rate and weighting of responses to
be used in the analysis.

4.11.3 Tabulation and Interpretation

Tabulation and interpretation are the core of the analytical process. Typically, this process
begins with basic frequency counts of the key variables and cross-tabulations. This step can often
reveal unexpected relationships as well as unexpected problems in the data. It is recommended
to do basic frequency counts on all variables to get an initial look at the numbers of valid
responses for each question.

The process of data analysis is determined by the goals of the survey and is often a personally
defined process, unique to the analyst. Invariably the analysis will reveal many interesting results
that appear to warrant further analytical effort. However, further analysis should only be pur-
sued as time and resources permit. It is in these secondary analyses that the additional value of
the data will be exploited.

4.11.4 Survey Accuracy and Limitations

An important, but sometimes overlooked, purpose of the data analyst is to identify the accu-
racy of the results as well as the limitations within the survey data. Where results are provided
for subgroups of the population, the accuracy of the estimates for these subgroups should also
be identified. In some cases

• The sample size may not be sufficient, and consequently it may not be feasible to drill down
to increasing levels of detail.

• The conduct of the survey or response rates will produce limitations in how the data can be
analyzed or the level of detail that can be achieved in the analysis. Avoiding these limitations
is a key reason to include the expertise of a data analyst from the outset of the survey project.

• The limitations may be a function of the questions, how they are coded, and what responses
were obtained. These limitations may not be revealed using data analysis techniques alone.

4.11.5 Report Preparation and Presentations

The primary reports and presentations must be directed towards the goals and purpose of the
survey. A formal report is generally required and will be a substantive document that fulfills the



requirements of the survey project. A presentation on the results of the survey, which addresses
the purpose of the survey and explains what was obtained for the funds approved, will close the
loop with senior management.

4.11.6 Publications

The entire survey project, while unique to the agency and airport involved, may include
aspects that are of potential use to a wider audience. In this regard, consideration should be given
to publicizing the survey results to parties beyond the original survey planning team. The deci-
sion to publicize the results is the responsibility of the survey sponsor.

There are many forums where such publications would be welcome. Because there are many
airports conducting surveys at any time across the country and around the world, other plan-
ners may just be beginning the process and would benefit from the knowledge gained from this
survey. Perhaps the single most effective way to distribute information about airport user sur-
veys is for survey sponsors to post the survey reports on their websites.

4.12 Post-Survey Analysis: Lessons Learned

The periods immediately following the survey and after the analysis are important times to sit
back and reflect on the survey. Chances are that there are a number of things that went really
well. It is also likely that some things did not go as well as planned. Documenting this informa-
tion at this point will prove worthwhile when it is time to do another survey in the future.

For both the things that went right and the things that went wrong, it is important to docu-
ment why this is the case, and what the thinking was underlying the various decisions.

Especially important is documenting what went wrong, why it went wrong, and how it should
be done if it had to be done again. At this closing stage of the project there are probably some
ideas and thoughts that can be included in this document that will help in the future.

During the survey, the project team probably received many comments—from supervisors,
interviewers, and even the airport users who were interviewed—about things that could have
been done better. Documenting all these comments will ensure they are considered before the
next survey, when improvements can be made at the design stage.

4.13 Documenting the Survey

It is important to record as much as possible about the survey. The importance of recording
what went right and what went wrong has already been emphasized. Throughout the survey
project, a number of other documents will have been created for various purposes. All this doc-
umentation should be preserved for possible re-use in later surveys.

Documents that are likely to have been created and that should be maintained for future use
include the following:

• Survey design reports (including sampling procedure, survey plan, logistics documentation, etc.).
• Requests for Proposals for any contractors.
• Training materials.
• Survey questionnaire.
• Data entry or transfer software.
• Survey analysis reports and presentations.

Survey Design 71
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• Lessons learned.
• The data.

Of all the components of the survey, the data are the most valuable. This information, after
all, is what the money was spent to collect. Even after the analysis is completed, these data will
be invaluable in the future.

4.14 Summary

This chapter has covered the general aspects of planning an airport user survey and outlined
issues common to all surveys. Planning tasks specific to the particular type of survey to be con-
ducted are described in the following chapters.

It is clear that planning an effective airport user survey requires careful consideration of a large
number of different factors. It follows that adequate resources and time need to be allocated to
the planning stage. The appropriate level of resources and lead time will vary with the circum-
stances of each survey—in particular, whether the survey is being performed for the first time or
is repeating a former survey. For an air passenger survey with several thousand respondents being
performed for the first time, the planning stage could require as much as 20% of the overall
budget and should commence at least six months before the planned data collection. The time
required is considerable, but the quality of the resulting information will depend on the effort
devoted to sound planning.
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A survey of air passengers involves a number of difficult challenges because of the wide range
of information that may be required and the limited opportunity to perform the survey, given
that the subjects are anxious to catch their flight. Thus air passenger surveys require careful atten-
tion to survey methodology and development of an effective sampling plan and questionnaire.
Related aspects that are also addressed in this chapter include gathering information on greeters
and well-wishers and on the use of ground vehicles for planning airport groundside facilities.

5.1 Purpose of the Survey

Much of the information about air passengers that is needed for planning or operational deci-
sions cannot be directly observed or is not readily available from statistics that are collected rou-
tinely; it can only be obtained by asking the passengers themselves. Surveys of air passengers are
the most common type of airport user survey and are performed for a variety of reasons, includ-
ing data collection on the following:

• Air party characteristics for airport terminal planning.
• Air passenger use of ground transportation for airport groundside15 planning and regional

transportation planning.
• Air travelers’ choice of airport in a multi-airport region.
• Air passenger satisfaction with airport facilities or services.

An air passenger survey may be initiated to gather information on a very specific issue, such
as the use of different ground transportation modes in order to perform an air quality emissions
analysis for environmental impact documentation of an airport project. However, given the cost
and effort involved in performing a survey, consideration should be given to whether there are
other information needs that can be met at the same time by expanding the scope of the planned
survey. Such scope expansion will require a careful tradeoff between the need for the additional
information and the potential impact on the cost and complexity of the survey.

The information obtained from air passenger surveys is so important to airport planning and
management that many airports perform such surveys on a regular basis, such as every year.
These surveys often contain the same core set of questions in order to provide a consistent time

C H A P T E R  5

Air Passenger Surveys

15 Also often referred to as landside planning. However, the term landside can also refer to airport terminal facilities, as distinct
from airside facilities that handle aircraft. The terms landside and airside are also sometimes used to refer to the areas of the
passenger terminal before and after security screening. For these reasons, the term groundside is less ambiguous and is used
throughout this guidebook to refer to those areas of the airport used by ground access and egress vehicles, including the ter-
minal curbfront, airport roadways, and vehicle parking facilities.
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series of information, but questions may be added to a specific survey to address particular issues
of interest at the time.

One important role of air passenger surveys is to provide information on air traveler charac-
teristics and decisions in order to develop models for air travel demand forecasting, airport
ground access mode choice, and airport choice. These models play an important technical role
in airport planning, regional transportation planning, and airport system planning studies and
generally require very detailed data on a large sample of individual air travel parties.

Table 5-1 illustrates the range of information obtained in a representative sample of air pas-
senger surveys undertaken prior to the drop in traffic following the events of September 11, 2001.
Although the travel environment has changed since 2001, the types of information shown in the
table remain valid.

The purpose for which the survey is being undertaken influences a wide range of survey plan-
ning decisions, including how and where the survey will be performed, the questions that will be
asked, the sample size required, and the sample strategy adopted. Therefore, the purpose needs
careful thought at the start of the survey planning process.

5.2 Survey Methodology

The circumstances under which air passengers spend time at an airport have an important
influence on the choice of survey methodology. Passengers are available to be surveyed for only
a relatively short time and may have activities they need or wish to undertake during this time.
Departing passengers are concerned that they not miss their flight, while arriving passengers may
have people waiting to meet them or be anxious to claim checked bags and be on their way. These
constraints determine how passenger surveys can be performed.

The three principal decisions on survey methodology are as follows:

• Whether to interview passengers or use self-completed survey forms.
• Where to perform the survey.
• When to perform the survey.

There are a number of issues specific to air passenger surveys that need to be considered in
planning the survey and designing the questionnaire, including how to account for air passen-
gers traveling together and the variation in air travel characteristics by time of the day and day
of the week.

5.2.1 Issues Specific to Air Passenger Surveys

The first issue to consider is that air passengers often travel in groups, referred to as air travel
parties, so it is important for surveys to collect information on the composition of the air travel
party. Whether it is best to collect data on the basis of the air travel party or from air passengers
as individuals is really a function of the survey methodology. Self-completed surveys are typi-
cally given to every adult passenger, because it may not be obvious who is in the same party when
the questionnaires are distributed. Handing out questionnaires to every passenger is fairly low
cost and helps improve the response rate, because some passengers may not complete the sur-
vey. If the survey involves survey staff interviewing respondents, typically only one representa-
tive from each party is interviewed. It makes no sense to ask the same questions of other members
of the same party, although there are a couple of caveats to this.

The first caveat is that with large air travel parties, such as tour groups, an interview survey
may get multiple responses from the same party, because the members of the party may not be
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standing or sitting together and it may not be obvious who is in the party. Indeed, it may be desir-
able to get multiple responses from the same party because their characteristics may be different
(e.g., they may have traveled to the airport separately). This situation leads to the second caveat.
There may be a difference between the air travel party (often shortened to air party) and the
ground access party (e.g., two colleagues going on a business trip together who travel to the air-
port independently from their homes). These issues have to be addressed in the questionnaire
wording (see Figure 5-1).

Question DIA
1999

MWCOG 
2000

LAWA
2001

MTC
2001

Airline/flight 
Flight destination 
Originating/connecting Originating only
Arriving/departing/connecting 
Final destination of air trip 
Purpose of trip
Number of people in air travel party 
Number of well-wishers
Departure time from trip origin 
Arrival time at airport Before flight 
Type of ground access trip origin 
Ground access trip origin address 
Mode of transportation to airport
Use of parking/terminal curb
Parking facility used
Duration vehicle parked 
How accessed bus or train 
Reason for choosing access mode 
Number of checked bags
Number of carry-on bags
Where checked bags 
Use of airport in past year 
Use of other airports in area 
State of residence Country 
City/zip code of residence 
Nights away on trip/nights in area 
Time of arrival/return flight
Airport used for arrival/return 
Egress mode on arrival/return
Number of people in household
Total annual household income 
Vehicles available at household 
Age of respondent 
Gender of respondent 
Satisfaction with facilities/services 
Amount spent while visiting area
Amount spent at airport
Reason for choosing airport 
Preferred airport 
Note: Table does not show all questions asked in each survey.

Sources: DIA 1999 Denver International Airport, 1999 DIA Intercept Survey, Denver, Colorado, September 1999.
MWCOG 2000 Metropolitan Washington Council of Governments, 2000 Washington–Baltimore Regional Air

Passenger Survey, Washington, D.C., June 2002.
LAWA 2001 Los Angeles World Airports, 2001 Air Passenger Survey, Los Angeles, California, April 2004.
MTC 2001 Metropolitan Transportation Commission, 2001 Airline Passenger Survey, Oakland, California,

September 2003.

Table 5-1. Information obtained in a sample of air passenger surveys.
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A related issue is the extension from air party travel patterns to vehicle trips, which are typically
required for groundside and ground access planning. In some cases (e.g., use of rental cars or pri-
vate vehicles parked at the airport for the duration of the air trip), there is usually a one-to-one
correspondence between the air party trip and the associated vehicle trip. In other cases (e.g., pas-
sengers dropped off at the airport by private vehicles), there will be two one-way vehicle trips for
each one-way air party trip. In the case of taxis or hired limousines, there may be additional vehi-
cle trips, depending on whether the operator is able to obtain a fare in the other direction. In the
case of shared-ride modes, the number of air parties in each vehicle trip can vary widely, depend-
ing on the ability of the operator to combine parties into a single trip. Therefore, for some modes
it is useful to determine how many of the air party were in the vehicle that the survey respondent
traveled in to the airport and how many other passengers (not from the air party) were also in the
vehicle. Figure 5-1 shows some possible question wording to address this issue.

The differences in air and ground access party composition and characteristics raise the ques-
tion of whether to present survey results in terms of air parties, ground access parties, or air pas-
sengers. Depending on how the results are going to be used, it may be desirable to present the
results more than one way. From the perspective of ground access planning, it may be best to
present results in terms of ground access party or air parties, because, generally, each air party
represents a single ground access decision (with the caveats noted above). However, for shared-
ride modes one may want to know what percentage of air passengers use the mode, because, gen-
erally, ridership on such modes is counted as people rather than parties. The bottom line is that
to interpret the survey results properly, it is important to understand the distinction and be clear
what is being shown. Knowing the average air party size for each mode, the data can always be
re-expressed on whatever basis makes the most sense for a given issue.

Another issue that has to be addressed in planning an air passenger survey is the variation
in passenger characteristics over the time of the day and days of the week. Typically a higher

Including yourself, how many people are in your air travel party today? By air 
travel party, I mean all of the people who are traveling together with you on
the same flight.

If more than one person in air travel party, ask: 

And how many of these are children under the age of 18? 

If air travel party is more than six people, ask: 

Are you traveling as part of an organized group, such as a tour group, school 
party, sports team, etc.? Yes/No If Yes: What is the name of this group? 
_______________ 

(Ask following questions after asking about airport access mode used) 

If more than one person in air travel party, ask: 

Including yourself, how many of the people in your air travel party came to
the airport together in the same vehicle as you? 

For shared-ride modes only (shared-ride van, courtesy shuttles, scheduled
airport bus, charter bus or van), ask: 

How many other passengers (not including your air travel party or the
driver) were in the vehicle when it arrived at the airport? 

Figure 5-1. Sample question wording to address travel party 
characteristics.
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proportion of business travel occurs at the start and end of the day and on weekdays rather than
weekends, although a significant amount of originating business travel may occur on Sundays.
The pattern of travel is also different for residents of the area and visitors: residents tend to leave
earlier in the day, while visitors are more likely to travel later in the day.

Example of Variation Over Day of Week and Time of Day

To illustrate these effects, Figures 5-2 and 5-3 show the variation in the composition of air par-
ties for two airports in the San Francisco Bay Area: Oakland International Airport (OAK) and
San Francisco International Airport (SFO). The composition varies both by day of the week (Fig-
ure 5-2) and time of day (Figure 5-3), although the variation is greatest by day of the week. There
are also clear differences in traffic composition between the two airports.

At OAK [Figure 5-2(a)], business travel accounts for the greatest proportion of the traffic
on Wednesdays. The split between business travel by residents and visitors is quite different,
with the highest proportion of resident business trips early in the week and the highest 
proportion of visitor business trips from the middle to the end of the week. Notably, busi-
ness travel on Saturdays is not significantly different from Fridays. Personal travel shows 
the reverse pattern, with resident personal trips increasing toward the end of the week, with
the highest proportion on Fridays. Visitor personal trips are at their highest proportion on
Sundays and decline steadily during the week, reaching their lowest proportion on Thursdays
and Fridays.

The variation of traffic composition by day of the week at SFO [Figure 5-2(b)] shows a simi-
lar pattern, although business travel remains strong through the end of the week, with the high-
est proportion of visitor business trips on Fridays. The highest proportion of resident personal
trips occurs on Thursdays rather than Fridays.

The traffic composition by hour of the day at OAK [Figure 5-3(a)] appears fairly consistent
until late afternoon, with the proportion of visitor personal trips increasing from about 4 p.m.
(i.e., 16 on the 24-hour clock), reaching its highest level between 8 p.m. and 9 p.m. (20 and 21).
The traffic composition at SFO [Figure 5-3(b)] shows somewhat greater variation by hour of the
day, with a higher proportion of business trips in the early morning and from the middle of the
afternoon until about 8 p.m. (20).

The survey results for both airports appear to show an increase in the proportion of business
trips between 11 p.m. and midnight (i.e., 23 and 24), although the small sample sizes at this hour
make these proportions statistically unreliable. Unlike the situation at OAK, where the propor-
tion of business trips made by residents is fairly consistent throughout the day, the proportion
of business trips made by residents at SFO is highest in the early morning and declines progres-
sively through the day.

The traffic patterns at OAK and SFO illustrate the importance of ensuring adequate survey
coverage for each day of the week and hour of the day. Performing a survey on only some days
or during only some hours would bias the results.

5.2.2 Approaches to Surveying Air Passengers

There are two very different approaches to performing air passenger surveys in airport ter-
minals: intercept interview surveys, in which survey staff select potential respondents and
record their answers to the survey questions, and self-completed surveys, in which question-
naires are distributed to potential recipients to complete and return. The advantages and dis-
advantages of each, together with some practical considerations, are discussed in the following
paragraphs.
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(a) Oakland International Airport
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Source: Metropolitan Transportation Commission, 2006 Airline Passenger Survey
(Project team analysis of survey response data).

Figure 5-2. Variation in air party composition by day of week—departing 
passengers.
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Source:  Metropolitan Transportation Commission, 2006 Airline Passenger Survey
(Project team analysis of survey response data).

Figure 5-3. Variation in air party composition by hour of the day—departing air passengers.



Intercept Interview Surveys

Intercept interview surveys are generally more costly to perform than self-completed surveys,
because of the staff time required to perform the interviews. However, it is generally believed that
the resulting data are of better quality, because the interviewers can ensure that questions are not
skipped, clarify questions for the respondents, resolve ambiguous or unclear responses, and
attempt to obtain responses to open-ended questions—such as the trip origin address—in the
level of detail required. Interview surveys can also include more complex branching and follow-
up questions, because the respondent does not generally see the questionnaire.

The two principal planning issues with intercept interview surveys are as follows:

• The protocol for selecting the potential respondents to approach and ask to participate in the
survey.

• Whether to use printed questionnaire forms or EDCDs.

In the case of interviews in airline gate lounges, it is generally not feasible to interview every
air party in the lounge, because of time and staffing constraints. Interviews can only take place
over a limited period, typically 30 to 40 minutes, after enough passengers are in the lounge to
provide a representative sample of air parties and before boarding commences. If the interview
takes an average of five minutes, each interviewer would be able to complete six to eight inter-
views. A typical domestic flight with a narrow-body aircraft might have 70 or more air parties
(105 passengers) depending on the size of the aircraft and the load factor. At least 10 interview-
ers would therefore be needed to survey every air party. Quite apart from the logistical difficulty
of trying to conduct that many interviews simultaneously, passengers do not arrive in the gate
lounge uniformly, so it would be necessary to interview a larger proportion of air parties closer
to boarding time, further increasing the number of interviewers required.

As a result, intercept interview surveys usually attempt to survey only a sample of air parties.
In the foregoing example, a team of three interviewers might be able to survey every fourth air
party.

Interview surveys should define a sampling protocol that the survey staff will follow in order
to avoid respondent selection bias. The following protocols are examples:

• For an airline gate lounge interview with two interviewers, one interviewer should start with
the right-most passenger (as viewed by the interviewer) seated in the row of seats furthest from
the airline podium, then select every fifth passenger, counting to the left and proceeding
around the rows of seats, from the outermost seats toward the center of the lounge. The sec-
ond interviewer should start with the right-most passenger seated in the row of seats closest
to the podium, then select every fifth passenger, also counting to the left and proceeding out-
ward from the seats closest to the podium in a general counter-clockwise direction.

• For a survey of passengers exiting security screening, the interviewer selects the next passen-
ger to exit the screening area after completing each interview.

The logic behind sampling every fifth passenger in the first example (when two interviewers
might expect to survey about one-seventh of the passengers on the flight) is to allow for passen-
gers who arrive after the surveying has started and sit in areas of the lounge that have already
been surveyed, as well as those passengers that choose not to sit in the lounge at all.

Because the layout of seating in airline gate lounges varies widely, sampling rules should be
flexible enough to accommodate the different layouts that the interviewers are likely to
encounter. Interpreting the sampling rules in different situations should be part of interviewer
training. Examples of respondent sampling sequences in two different gate lounge layouts are
shown in Figure 5-4.
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Two issues arise in sampling passengers in an airline gate lounge. The first is that passengers
will arrive in the lounge as the interviews are in progress. Some of these passengers will sit in areas
of the lounge that have already been surveyed and therefore will be missed in the sampling
process. Thus passengers who arrive in the lounge well before boarding commences will have a
higher probability of being sampled than those arriving closer to boarding time. This occurrence
needs to be considered in weighting the survey results.

The second issue is that as the seating in the lounge fills up, some passengers may choose to
stand. Members of large air parties, in particular, may not sit down, or some members of the
group may stand while others sit. Passengers arriving in the lounge shortly before boarding is
scheduled to commence may choose not to sit down, even if there are empty seats. Therefore,
the sampling protocol needs to include standing passengers as well as those seated.

Some passengers may also change seats or stand in a different part of the lounge as the inter-
views are in progress. In particular, many passengers will get up and stand closer to the board-
ing point as the time to board approaches. (One airline has formalized this process at some
airports by installing numbered markers in the queuing area corresponding to a sequence num-
ber on the boarding pass.) In principle, when passengers leave an area that has not yet been sur-
veyed and move to an area that has been surveyed, or joins the queue waiting to board the flight,
it is the same as if they arrived in the lounge at the time they changed positions.

Podium
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Figure 5-4. Typical respondent sampling sequences in airline gate lounges.
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Obviously, there is a small chance that passengers who change position in the lounge could be
sampled twice. However, interviewers will usually recognize people they have just interviewed,
and passengers will generally indicate that they have already been surveyed if they were inter-
viewed by another interviewer.

The tradeoffs between the use of printed forms and EDCDs have been discussed in Section 4.9.
For use in air passenger surveys, EDCDs have a number of attractive features. They can be pro-
grammed to probe for detailed information on specific issues from certain respondents in a way
that is transparent to the respondents and the interviewers. They can also be programmed to
perform consistency checks on the response data and generate clarifying questions to resolve
apparently inconsistent or implausible responses. Certain information, such as the time the sur-
vey was performed, can be entered automatically. Information that repeats from one interview
to the next, such as the location where the survey is being performed, can be entered once and
then automatically recorded for subsequent interviews until the interviewer indicates that this
has changed.

Figure 5-5 provides examples of consistency checks that could be programmed into EDCDs,
and Table 5-2 provides detailed follow-up questions that could be asked to resolve unclear
responses or provide additional information.

Another useful feature of EDCDs is the ability to vary the questions asked of different respon-
dents. For example, a question that asks whether air passengers might have changed their ground
access mode if a proposed new service had been available could vary the price or other attributes
of the service in the wording of the question in order to explore how these factors affect the
responses.

The following consistency checks assume that EDCD programs can access 
relevant ground access service and other information. 

• Check that reported airline and flight number is reasonable for start time of
interview and reported final destination of trip. 

• Check that reported parking facility and duration is reasonable for reported
air trip duration and city of residence. 

• For reported use of ground transportation services with limited 
geographical availability (e.g., a shared-ride van operator serving only part
of the region), check that reported trip origin is within service area.

• For reported use of fixed-route ground transportation service from a given 
stop, check that the stop is a reasonable choice from reported trip origin.

• For reported use of hotel/motel courtesy shuttle, check that reported trip 
origin hotel/motel offers courtesy shuttle service.

• Check that number of air travel party members reported coming to airport
in same ground access vehicle is not greater than reported size of air 
travel party. 

• Check that reported number of air travel party members coming to airport
in same ground access vehicle is reasonable for reported vehicle.

• Check that reported arrival time at airport is earlier than start time of 
interview by a reasonable amount. 

• Check that reported ground access time from trip origin to airport is
reasonable for reported trip origin and ground access mode. 

• Check that reported number of checked bags is reasonable for reported 
size of air travel party. 

Figure 5-5. Sample consistency checks.
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Because the number of interviews that each interviewer can perform in a given period is fairly
constant, there will be a higher sampling rate during periods when the flow of passengers is
reduced or when the flights have fewer passengers. Therefore, staffing levels may need to be
increased during busy periods or when surveying flights that use larger aircraft in order to
achieve a fairly consistent sampling rate.

Self-Completed Surveys

Self-completed surveys should be conducted in a location where respondents are able to fill
out the form, which limits the use of this approach to the airline gate lounge or similar location
where passengers are seated and have time to do it. The advantage of self-completed surveys is

Purpose Follow-up Questions 

Resolve Inconsistencies Just to confirm that I have this correct, you stated that you began your trip in
(city) and boarded the (airport bus) at (stop). Did I record that correctly? Yes/No

If Yes: Did you travel directly from your trip origin to the stop, or did you
stop somewhere along the way for some other purpose? (Record
location of intermediate stop, if applicable, using trip origin
questions.)

If No: Return to relevant question and revise response. 

Just to confirm that I have this correct, you stated that (number) of your air travel
party came to the airport in the same vehicle. Did I record that correctly? Yes/No

If No: Revise relevant response. 

Just to confirm that I have this correct, you stated that you began your trip in
(city) at (time) and arrived at the airport at (time). Did I record that correctly?
Yes/No

If Yes: Did you travel directly from your trip origin to the airport, or did
you stop somewhere along the way for some other purpose?
(Record location of intermediate stop, if applicable, using trip
origin questions.)

If No: Return to relevant question and revise response. 

Just to confirm that I have this correct, you stated that you arrived at the airport 
(number) hours ago at (time). Did I record that correctly? Yes/No

If No: Revise relevant response. 

Just to confirm that I have this correct, you stated that the (number) members of 
your air travel party checked a total of (number) bags. Did I record that correctly?
Yes/No

If No: Revise relevant response. 

Obtain Additional Information 
for Specific Access Modes 

Rental car Were any passengers dropped off at the curb in front of the terminal before
returning the rental car? Yes/No.

Scheduled airport bus At what stop did you begin your trip on the (airport bus)? (Check response option
or write in.)

How did you get to that (airport bus) stop? (Check response option or write in.)

Rail system At what station did you begin your trip on (the train)? (Check response option or
write in.)

How did you get to that (train) station? (Check response option or write in.)

Hotel/motel courtesy shuttle Did you stay overnight at that hotel, or did you visit the hotel only for the
purpose of getting to the airport? (Check response option.)

Did you park at that hotel, or did you get to the hotel some other way?
(Check response option or write in.)

Table 5-2. Representative follow-up questions.



that a large number of survey forms can be distributed and collected by one or two survey per-
sonnel. A common procedure is to distribute the forms to passengers as they enter the gate
lounge area and collect them as the passengers board the aircraft, although some passengers may
hand the completed forms back before boarding commences.

An important consideration is whether to attempt to survey passengers who arrive at the
gate after boarding has begun. Excluding these passengers may bias the sample if those arriv-
ing close to flight departure time have different characteristics from those arriving earlier. In
general, passengers arriving at the gate once boarding has started will not have time to com-
plete the form before boarding, and therefore if survey forms are to be distributed to these
passengers they will need to be designed so that they can be completed later (e.g., on the
flight) and returned by mail. In this case, it will be desirable to have a second staff member
collect the forms as passengers board the aircraft, so that the person distributing the forms
can continue to do so.

The designers of the survey form need to consider that respondents may not have a flat sur-
face to write on. Printing the forms on thin card with a three-part fold produces a form that
is convenient to handle and sufficiently rigid to write on while holding in one hand. Survey
staff should have an adequate supply of pencils or pens to give to respondents who do not
have one.

A number of issues arise with self-completed surveys that need to be carefully considered in
the wording of the survey questions, design of the form, and analysis of the results:

• It will not always be possible to determine which passengers are in the same air party when
distributing the forms, so it is common practice to distribute forms to every adult passen-
ger. In some air parties more than one passenger will provide responses, while other pas-
sengers may decide not to complete the form if they see someone else in their air party doing
so or complete it together. It will therefore be necessary to ask about the size of the air party
and identify multiple responses from the same party before analyzing the results, so that
these responses are not double-counted. Some surveys ask how many respondents from the
air party have responded to the survey. However, experience has shown that these answers
are often unreliable, possibly due to respondents misunderstanding the term “air party” or
other members of their party starting to fill out the form but not finishing. Therefore, it may
be safer to identify multiple responses on the basis of the information provided, as discussed
further below, or use this question on multiple responses in conjunction with other infor-
mation provided.

• Respondents may not be familiar with local terminology, particularly for ground transporta-
tion services. It is important to describe response options in terms that can be generally under-
stood, rather than use the names of particular local services or facilities. Having respondents
provide the name of the transportation provider, service or facility they used, where appropri-
ate, can help resolve misunderstandings over terminology such as “airport bus” or “off-airport
parking.”

• Skip or branch patterns, when used, should be clearly shown on the survey form, with 
bold arrows directing the respondent to the next relevant question. Where questions 
only apply to some respondents (e.g., which parking lot was used), it is better to explicitly
direct those respondents to the question with a branch from a previous question rather
than ask the question in a way that requires each respondent to decide whether to answer
it or not.

• Check boxes for response options should not be too small or too close together. If the check
boxes are too close together, it may be difficult to determine which one respondents intended
to check.
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• Fonts used on the survey form for text that the respondent is expected to read should be no
smaller than 10 point. Many respondents may have poor eyesight, particularly in the prevail-
ing lighting conditions in a gate lounge area.

To identify responses from the same air party in self-completed surveys, the analyst can make
use of such information as the following:

• Trip origin address (or other location information).
• Final destination for air trip.
• Home zip or postal code.
• Air party size.
• Air trip duration or duration of visit.
• Departure time from trip origin.
• Ground access mode used.

While this process can be partly automated, there will be questionable cases where the ana-
lyst will not be able to resolve whether two responses are from the same air party, and inspec-
tion of the detailed response data will be necessary to make a decision. This process adds to
the data-cleaning workload and constitutes one of the tradeoffs with the lower cost of self-
completed surveys.

One issue that arises with self-completed surveys is what to do if members of what is obviously
the same party (e.g., they started from the same address and are on the same flight to the same
destination) give conflicting information to other questions. This happens more often than
might be expected. It may be naive to assume that every survey respondent understands the ques-
tions and gives the correct answer. There is also the possibility that apparently conflicting
answers are in fact correct—for example, different members of the same party may have differ-
ent trip purposes or may be returning at different times—or that the apparent inconsistency is
a coding error or the result of an unclear response.

In cases where conflicting responses are unlikely to both be correct (e.g., passengers traveling
on the same ground access vehicle giving different departure times from the same trip origin), it
will be necessary to define a rule for which response to accept. In some cases, examining the
responses to other questions may resolve the issue. For example, one departure time may be
physically impossible, given the arrival time at the airport, or be an obvious error, such as record-
ing the time as a.m. rather than p.m.

It should also be borne in mind that for some questions (such as the time of departure from
the trip origin) respondents will be giving their answer to the best of their recollection. Minor
differences in answers from members of the same air party are to be expected.

Hand-out/Mail-Back Surveys

Because of the very low response rate that is typically experienced with mail-back surveys, this
approach should only be used in situations when there is not enough time for the respondent to
complete the survey and it is not practical to collect the completed survey forms later. Mail-back
questionnaires should include a pre-paid return envelope.

5.2.3 Survey Locations

The choice of location to perform an air passenger survey has significant implications for the
logistics involved as well as the ability to obtain a representative sample of the target population.
The principal options and the associated logistical constraints have been discussed in general
terms in Section 2.8. This section discusses the advantages and disadvantages of the different
options in meeting the objectives of an air passenger survey.
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Non-Secure Locations

Inside the Terminal Building. Within the terminal building there are typically two possi-
ble non-secure areas for conducting interviews: one area for surveys of arriving passengers and
one for departing passengers.

The non-secure arrivals area of the terminal can be either open or enclosed; the former is typ-
ical of smaller domestic operations and the latter is more usual at larger domestic or international
operations. The domestic arrivals hall usually provides an opportunity to interview arriving air
passengers with any greeters (if present) while waiting for baggage. (Note that passengers with-
out checked baggage would not be included in such a survey process.) For international arrivals
the greeters will typically be waiting—en masse—in front of the exit from the customs and immi-
gration hall. While it may be possible to interview the greeters as they wait, it is not advisable to
wait for the passengers to join them.

The most suitable non-secure departures area is the lobby in front of the ticket and check-in
counters. This area may or may not include other services, such as food concessions or conven-
ience stores. Well-wishers could still be with the air passengers in this area, and members of the
entire group can be interviewed. While the lobby is a possible survey location, it is not recom-
mended for surveying air passengers and should only be considered as a way to obtain informa-
tion from well-wishers.

Although it is possible to perform an intercept survey of air passengers before they join the secu-
rity screening line, passengers are usually anxious to complete the check-in and security screen-
ing process and may be reluctant to take the time. Passengers may spend some time waiting in
line, either for check-in or security screening, but this environment is not particularly good for
interviews. The passengers need to move with the line, which interrupts their attention to the
interview, and they are usually near other passengers, which may make them reluctant to answer
some types of questions. During less busy periods, the line may be too short to complete the sur-
vey before the passengers reach the check-in counter or screening location. Also, interviewing pas-
sengers in the check-in lobby will miss any passengers who already have a boarding pass, which is
becoming more common now with Internet and cell phone check-in, and are not checking bags.

The best location to survey passengers before security is as they join the line for security screen-
ing, because this line will include all passengers. If the line is fairly short, passengers may not mind
being asked to step aside to complete the survey. It is advisable to determine their flight departure
time to ensure that there is enough time for them to complete the survey without missing their
flight. If the line is long, their willingness to participate may be increased if they can be offered the
opportunity to go to the head of the line afterwards. This of course will require the agreement of
the local Transportation Security Administration (TSA) staff, but it is fairly common when the
security line is long to give passengers who may miss their flight priority in the line.

The problem of potential bias from not surveying late-arriving passengers is no different from
any other survey location, although it may involve a higher proportion of passengers, and can be
addressed by having mail-back survey forms to distribute to such passengers.

Groundside Locations. Intercept surveys of air passengers can also be performed in non-
secure locations on the airport groundside, such as the terminal curb front, parking lots or pay-
ment machines, transit stations or boarding areas, rental car facilities, and inter-terminal shuttle
bus stops or people-mover stations. (Section 5.9 discusses groundside surveys in more detail.)

With the exception of the terminal curb front, these locations will only allow a subset of air
passengers to be surveyed. However, they may allow a larger sample of this subset to be obtained
to supplement a more general sample of air passengers obtained at other locations. For exam-
ple, the proportion of air passengers using transit is typically fairly small. Thus a survey in air-
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line gate lounges will obtain relatively few responses from passengers who used transit to access
the airport. If the survey sponsor is particularly interested in collecting data on transit use, it
would be helpful to obtain a larger sample of transit users by surveying passengers at transit stops
or stations.

If the survey sponsor wishes to obtain information on air passengers’ airport egress travel
rather than their access travel, surveys could be conducted in the baggage claim areas, at the ter-
minal curb front, or as passengers exit the secure area of the terminal. Such surveys need to be
fairly short, because respondents will generally want to quickly complete their journey or may
be anxious to meet some scheduled or pre-arranged ground transportation. A survey of passen-
gers exiting the secure area of the terminal will intercept a sample of all arriving passengers, but
some may not have made ground transportation arrangements and will be anxious to do so.
Also, this is the point at which arriving passengers are often met by greeters, which is not an ideal
situation in which to perform a survey.

As with many aspects of conducting air passenger surveys, there is no ideal solution. The
choice of location to survey arriving air passengers involves a tradeoff between the ability to sam-
ple all arriving passengers, their willingness to be surveyed, and the extent to which respondents
know how they will reach their final destination, as well as such considerations as whether there
is adequate space to perform the survey without obstructing the flow of other passengers and
how many locations can be staffed at a given time.

Experience with airport user surveys shows that people are generally cooperative and may go
out of their way to assist with the survey. This cooperativeness is no different in the non-secure
area from the secure area, although the time that respondents may be willing to spend being
interviewed will often be much less.

Other Considerations. Interview Time. Intercepting airport users in the non-secure area is
subject to a significant time constraint. Departing passengers may still have many steps to com-
plete before boarding, including check-in, baggage drop, security screening, and perhaps shop-
ping or obtaining a meal. It is therefore imperative that the survey be short.

A good guideline is one single-sided form. If all the questions cannot fit into this space, the
form is likely too long. It is possible to conduct a meaningful interview—obtaining many key
characteristics of the air passengers, greeters, and well-wishers traveling in a group—in under
one minute, although this is highly dependent on the skill of the interviewer.

A maximum interview time of two minutes is recommended. For longer surveys, alternative
locations on the secure side of the terminal—or different methods, such as mail-back forms—
should be considered.

Security Clearance. In the current security-conscious environment, an airport is viewed as
a relatively vulnerable location and personnel with access to the secure side of the terminal must
undergo security clearance and be issued identification badges. Conducting a survey on the
non-secure side may remove some of this constraint, depending on the particular requirements
of the airport. Even so, it may be worthwhile to issue survey field staff with identification badges
and authorization letters in case they are challenged on their right to conduct the survey and to
reassure potential respondents that this activity is officially sanctioned.

After Security Screening

An alternative approach is to intercept passengers as they exit security screening. This
approach has the advantage that air parties are generally still together and the survey will inter-
cept all passengers clearing security, whether they go directly to their gate or not. Passengers who
do not go to their gate until the flight boarding time have an equal chance of being included in
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the sample as those that spend the time before the flight waiting in the gate lounge. Intercepting
passengers as they exit security screening also samples passengers on all flights departing from
the gates served by the security screening channels, not just those on flights from selected gates.

However, surveying passengers as they exit security screening is only suitable where informa-
tion is not being collected on connecting passengers. Most connecting passengers do not pass
through security unless they are changing terminals, and the characteristics of the small number
of connecting passengers that do go through security will likely be very different from those of
other connecting passengers.

There are two other potential disadvantages with this location:

• Passengers with limited time before their flight is due to depart may be anxious to reach their
gate. The airlines may also be concerned that the survey will delay passengers.

• There is often no seating in this area, so the interview may have to be conducted with the pas-
sengers standing.

The first issue can be addressed by asking the passengers what time they were told to be at the
gate for boarding and the gate number (for large terminals). This information is usually printed
on their boarding pass. Asking to see their boarding pass in this context is a non-intrusive way
of verifying their flight number. If there is insufficient time to conduct the survey, the interview-
ers can ask if they can accompany the passengers to the gate and perform the interview there.
Generally there will be enough time to complete the survey in the gate area while other passen-
gers are boarding.

If passengers appear elderly or uncomfortable standing for the interview, the interviewers can
ask if they would like to go to a nearby gate area to be interviewed, so that they can sit down.
Alternatively, it may be possible for the airport to provide some temporary seating in the area
where the survey is being performed.

Because surveying passengers as they exit security screening will obtain a sample of all origi-
nating passengers departing on flights from the gates served by that security checkpoint, it will
be necessary to weight the results to reflect the total number of originating passengers on those
flights. Passengers should be asked if they are connecting between flights so that they can be
excluded from the weighting of responses in the analysis. Because the sampling rate will vary with
the flow through the security checkpoint, and because the interview rate will be relatively con-
stant for a given staffing level, it will be necessary for the weight assigned to a given response to
reflect this varying sampling rate. If possible, passenger throughput counts should be obtained
from the TSA in 10- or 15-minute intervals to allow for short-term fluctuation.

Where these counts are not available, it will be necessary to assign a survey staff member to
count passengers exiting security or estimate the flow from the flight schedule and the estimated
passenger load on each flight. The distribution of the time before scheduled flight departure that
passengers on a particular flight clear security can be estimated from the survey results and then
applied to the estimated passenger loads to estimate the flow rate through security, with appro-
priate adjustments for passengers on connecting and through flights.

Airline Gate Lounges

One of the most common locations for an air passenger survey is the airline gate lounges. Pas-
sengers in the lounges are generally seated and are usually willing to participate in a survey. They
tend to remain in the same seats and the seats are typically grouped in rows, which in the case of
an interview survey facilitates a consistent approach to selecting passengers to survey.

However, there are a number of disadvantages to performing a survey in this location and
some aspects that need careful planning. The most obvious consideration is that passengers in a
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given gate lounge are generally waiting for the next flight to depart from that gate, and thus are
all traveling to the same destination airport, although this may not be their final destination if it
is an airline hub or international gateway. There must therefore be careful selection of flights to
survey in order to obtain a representative sample of air passengers in all markets.

Some passengers in the lounge may be waiting for a later flight or for a flight from a nearby
gate. Should such passengers be included in the sample? On the one hand, including these pas-
sengers in the survey may result in obtaining fewer responses from the other passengers than
anticipated in the flight sampling plan. On the other hand, including them may provide survey
responses from a broader sample of flights than those included in the flight sampling plan, which
could be regarded as a good thing.

In cases where the survey is attempting to obtain responses from every adult passenger on a
flight, including a few responses from passengers on other flights may unduly complicate the
response weighting process or lead to biased results. It may be preferable to ask passengers which
flight they are taking when handing out the survey forms and only survey those on the sampled
flight (or only code those responses from passengers on the sampled flight).

However, with interview surveys, responses will be obtained from a relatively small sample of
passengers on the sampled flight anyway, because of time and staffing constraints. Use of weight-
ing factors which expand the responses to reflect the passenger traffic in fairly broad groups of
markets, by time of day and day of the week, will generally be preferred to factoring up the few
responses from a flight to the estimated passenger load for that flight. This approach avoids
potential bias from over-weighting survey responses from flights for which a smaller proportion
of air parties were interviewed.

A major disadvantage of performing an interview survey in airline gate lounges is the small
opportunity that interviewers will have to survey passengers who arrive at the gate just before or
after boarding begins. If those arriving at the gate close to flight departure time have different char-
acteristics from those arriving much earlier, as is quite likely, the survey will give biased results for
those characteristics. This bias can partly be addressed by providing such passengers with a mail-
back survey and through the process of weighting survey responses, discussed in Section 5.5.

Another practical difficulty with airline gate lounge surveys arises from the limited time win-
dow for any given flight during which passengers can be surveyed. If interviews are started too
soon, there will be nobody in the lounge to survey. Once boarding has commenced, it will gen-
erally be difficult to get passengers to agree to participate. This time window will generally begin
about an hour before the scheduled flight departure time and end when boarding starts, which
is typically 20 to 30 minutes before flight departure. In the case of flights using wide-body air-
craft, passengers will often begin arriving in the gate area somewhat earlier, and there will usu-
ally be enough passengers in the lounge to begin interviewing an hour and a half before the
scheduled flight departure time. However, boarding often begins as much as 40 minutes before
flight departure. Some international flights start boarding as much as 60 minutes before flight
departure and there may be enough passengers in the gate lounge two hours before departure to
allow interviews to begin.

Once a survey team has finished surveying a particular flight, it will need to move to the
next flight to be surveyed, unless the team is scheduled to take a break. The next flight should
therefore have a scheduled departure time at least an hour later (an hour and a half in the case of
a wide-body aircraft and two hours for international wide-body flights). This requirement lim-
its the flight sampling plan, because there may be few flights departing around that time. If those
that are departing around that time are leaving from gates some distance away, additional time
will be required for the survey team to travel between gates, particularly if this travel involves
going through security screening again. As discussed in more detail in Section 5.3, developing

Air Passenger Surveys 89



a flight sampling plan that provides reasonable coverage of different flight destinations and
airlines—while utilizing survey teams efficiently and allowing staff to take required breaks at
appropriate intervals—is a major challenge.

5.3 Sample Size, Survey Coverage, and Timing

Once the details of the survey methodology have been determined, the next steps are to decide
on the required sample size, develop a sampling plan to provide adequate coverage of the varia-
tion in air passenger characteristics over time, and decide when to perform the survey.

5.3.1 Sample Size

The details of calculating sample sizes for different sampling methods are discussed in Section 3.4.

In air passenger surveys, the most common type of sampling method uses cluster sampling to
select a random sample of flights as clusters and then attempts to survey either all the passengers
on each selected flight (with a self-completed survey) or a sequential sample of passengers on each
flight (with an interview survey). The accuracy of a cluster sample depends on both the variance
of the characteristic of interest within each cluster and the variance between clusters. Where each
cluster is a flight, whether the mean of a given characteristic varies significantly between flights
will depend on the characteristic. However, many characteristics—such as airfares, ground access
mode use, air trip duration, and air travel party size—are likely to vary significantly by destina-
tion and hence their sample mean will vary between different flights. Of course, these character-
istics vary widely within a given flight as well. Therefore, it will generally be necessary to use a
significantly larger sample size with flight-based cluster sampling than with random or sequen-
tial sampling of the air passenger population in order to achieve a similar level of accuracy.

As a practical matter, the only way to perform random or sequential sampling of the air pas-
senger population without resorting to a flight-based cluster sample is to interview passengers at
a location where all passengers can be intercepted, such as the exit from security screening.

The extent to which a flight-based cluster sample should increase the sample size to provide
an equivalent level of accuracy to that calculated for a random sample is dependent on the spe-
cific traffic composition at each airport, the characteristics of interest, and how these vary
between passengers on particular flights and on average between flights. This issue is not at all
well understood and is deserving of further research. In the absence of more specific analysis, it
would be prudent to increase the sample size by a factor of two for well-designed interview sur-
veys of air parties, with appropriate stratification of flights16 and approximately 20 air passengers
interviewed on average per flight. This factor increases as the number of passengers interviewed
per flight increases. In the above case, a factor of 1.5 would be more appropriate where an aver-
age of 10 passengers per flight is interviewed, but a factor of 6 would be more appropriate where
an average of 90 passengers per flight is interviewed. Sample size with cluster sampling is dis-
cussed in more detail in Appendix B.

5.3.2 Estimating the Population of Airport Users on a Given Day

To develop a sampling plan for a given day, it is desirable to have an estimate of the number
of air passengers (and possibly the associated greeters and well-wishers) using the airport on that
day. If the sampling plan is being developed a fairly short time before the survey, it may be pos-
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sible to obtain expected passenger loads on each flight from the airlines. If the sampling plan is
being prepared well before the start of data collection or the airlines are not willing to provide
this information, the population of these categories of airport users per day can be estimated as
follows:

• Passengers—Obtain a schedule of departing flights (and arriving flights if interviewing arriv-
ing passengers) for the survey period from the airport operator or sources such as the Official
Airline Guide (OAG). The schedule should indicate the flight departure (or arrival) time, air-
line, flight destination (or origin), terminal, aircraft type and seats, and whether it is a through
flight or originating (or terminating) at the airport. This information can be determined
from the full flight itinerary or routing. For each flight, estimate the load factor using past
data for the airline and city pair.17 This estimate could be further refined, if necessary, to
allow for variation in load factor by month, day of week, and time of day where data for this
level of detail is available.18 For through flights, estimate the proportion of passengers who
will continue on the flight and not leave the aircraft.19 The proportion will vary by routing,
airline, and airport and may need to be estimated based on limited qualitative inputs (e.g.,
comments by gate staff or other knowledgeable people). Multiply the seats, load factor, and
proportion of passengers not continuing on the flight to estimate the enplaning (or deplan-
ing) passengers. The daily or hourly passengers are then found by summing the estimated
passengers over the flights in that time period. Connecting passengers do not make use of
the groundside facilities or transportation system and can be excluded, where necessary, by
multiplying by the ratio of origin/destination (O/D) passengers to enplaned/deplaned pas-
sengers for that airport. This approach can be extended to estimate the proportion of the
passenger population in different market segments (e.g., domestic versus international pas-
sengers, or passengers using a specific terminal), based on the flight destination (or origin
in the case of arriving flights).

• Greeters and well-wishers—Numbers vary greatly with airport size, types of service available,
proportions of business and visiting (non-local) passengers, and public transportation ser-
vices to the airport, among other factors. The numbers of well-wishers and greeters that come
into the terminal can be estimated based on the numbers of O/D passengers. While these vary
significantly by airport, month, day of week, and time of day, a rough guide to the average
number of well-wishers per originating passenger based on recent airport surveys is shown in
Table 5-3.

The number of well-wishers can be estimated by multiplying the number of originating pas-
sengers by an appropriate factor based on the data in Table 5-3. Note that many of these well-
wishers will be in groups and may be seeing off several passengers. Numbers of greeters are
typically similar to the numbers of well-wishers.

5.3.3 Sampling Strategy

The design of the sampling strategy is key to obtaining reliable results in an air passenger sur-
vey. A poorly designed sampling strategy can exclude certain subgroups from the sample entirely
and lead to biased results. As discussed in Section 3.3, a controlled sample attempts to design the
sampling strategy so that the composition of the sample reflects the underlying distribution of
the population characteristics fairly accurately. In the case of air passenger surveys, this means
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that the sample has the same (or very similar) proportions as the population for such character-
istics as the following:

• Airline.
• Flight departure time.
• Day of the week.
• Destination.
• Originating versus connecting traffic.
• Domestic versus international trips.

In practice this is very difficult to achieve. Each of these characteristics varies independently
of the others, resulting in a huge number of potential combinations of characteristics, and
the logistics of performing the survey limit the ability to vary the sampling rate to match the
underlying distribution of characteristics. In particular, intercept interview surveys tend to
under-sample during busy periods and over-sample during less busy periods, because it is difficult
to schedule the number of interviewers to match the changes in passenger flow.

When the sample is not controlled to ensure that the composition of the sample corresponds
to that of the population, the results of the survey can be weighted so that the reported results
reflect the composition of the population rather than that of the sample. The process for deter-
mining the weights to be used is discussed in Section 3.5.

Sampling Passengers

The first consideration in sampling air passengers is to decide whether to sample individual pas-
sengers or air travel parties. As discussed earlier in this chapter, this decision is largely a function
of the survey method adopted. Self-completed survey forms are typically distributed to every adult
passenger in the group of interest, while intercept interview surveys are usually designed to collect
information on air parties. There is obviously no difference in the case of one-person parties.

The objective in defining a sampling strategy to survey air passengers is to obtain a random
sample of respondents. Where the flow of passengers or the sequence of passengers in a queue is
already random with respect to the characteristics of interest, selecting every nth passenger will
generate a random sample of respondents. When a respondent is in an air travel party of more
than one person, the count to determine the next nth passenger in a sequential sampling strat-
egy should start again if the next nth passenger is a member of the air party that has just been
interviewed. This method will avoid interviewing multiple passengers from the same air party.
Members of the same air party will typically be standing or seated together, and it will usually be
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Table 5-3. Representative ratios of well-wishers to originating passengers.

Airport Size Terminal Type Airport Year
Well-wishers per 

Originating
Passenger 

Large hub International New York JFK Terminal 4 2003 0.29 
International San Francisco, California 2006 0.17 
Domestic San Francisco, California 2006 0.14 

Medium hub Domestic San Jose, California 2003 0.16 
Domestic Oakland, California 2006 0.18 
Domestic Winnipeg, Manitoba 2007 0.25 

Small hub Domestic Birmingham, Alabama 2005 0.09 
Domestic Quebec City, Quebec 2006 0.19 
Domestic Victoria, British Columbia 2006 0.35 

Source: Airport surveys conducted by Jacobs Consultancy



obvious who is in the party. Where it is not obvious, it may be necessary for the interviewer to
ask the respondent who has just been interviewed to indicate the members of the air party. In
the case of large air parties, such as tour groups, members of the party may not remain together
in the terminal, and thus the sampling strategy may happen to interview several members of the
same party. Large air parties call for particular consideration in analyzing survey results, as dis-
cussed in Section 5.2.1, to account for the possibility that the survey may interview several mem-
bers of the same party or that different members of the party may have traveled to the airport
separately. With large air parties (more than about six people), it may be helpful to record the
name of the group organizing the trip in order to identify other respondents from the same
group when analyzing the results.

Where passengers are moving, such as at an exit from security screening or an entrance to
the terminal building, the duration of each interview will generally be sufficiently long that
by the time the interview is completed, the next passenger in the stream will be effectively
chosen at random. Also the variation in the duration of each interview will help ensure the
randomness of the sample.

Where passengers are grouped by some characteristic, such as passengers in a check-in queue
at an airline counter, the sampling strategy should attempt to distribute the interviews across the
different groups in proportion to the passengers in each group, such as the number checking in
on each airline. However, this is difficult to achieve in practice, particularly because those pas-
sengers in short queues may not be in the queue long enough to complete an interview. For these
reasons, queues are generally not a good location to perform intercept interview surveys.

In locations where passengers are not in an ordered sequence, such as in airline gate
lounges or baggage claim areas, it will be necessary to define a starting point for the sequence
of passengers in the sample and a rule for the direction to move to determine the next pas-
senger to interview. One such rule for airline gate lounges was suggested in Section 5.2.2. A
similar rule for baggage claim areas might be: Start with the person standing closest to the
airline baggage office door, then select every sixth person, proceeding clockwise around the
baggage claim device.

The exact starting point is not particularly important, and interviewers can use their judgment
as to which person is closest to a defined point in ambiguous cases. The point is to ensure that
the interviewers follow a defined rule to select the passengers to interview rather than selecting
them on the basis of whether they appear likely to be cooperative or some other criterion that
might bias the sample. Similarly, the interval between sampled passengers is not particularly crit-
ical. The objective is to ensure that interviews take place throughout the area in question and so
should be chosen in the light of the number of interviews anticipated to be performed and the
number of passengers expected to be present in the area. In the case of baggage claim areas,
allowance should be made for greeters waiting with the passengers.

When there is more than one interviewer performing interviews in a given area, the sampling
rule will need to ensure that they each start at a different location and the sequences of selected
passengers do not overlap. Because the number of interviews that can be performed while the
passengers are present in an airline gate lounge or baggage claim area is fairly limited, overlap is
not usually a problem. For example, if each interview takes an average of four minutes and
the passengers in a gate lounge are surveyed over a 40-minute period, each interviewer will only
be able to complete 10 interviews.

One issue that arises with airline gate lounge surveys is that the seats may all be taken before
boarding of the flight begins and thus passengers arriving after this point will either stand in the
gate area or find a seat in nearby lounges. A sampling protocol that includes only passengers
seated in the gate lounge will systematically exclude passengers arriving close to flight departure
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time. It may therefore be desirable to modify the sampling rule to include standing passengers
when most of the seats are taken.

In practice, where passengers sit (or stand) in a gate lounge or stand in a baggage claim area
may be influenced by characteristics such as the time they reach the gate lounge or the order
in which they arrive at the baggage claim device (which is influenced by the order in which
they deplane and their walking speed through the terminal). However, as long as the sam-
pling protocol includes all occupants of the gate lounge or claim area and samples people in
proportion to the number occupying each part of the area, these differences will be reflected
in the resulting sample.

Sampling Flights

In the case of airline gate lounge surveys, whether interview or self-completed, it is necessary
to select a sample of flights to survey. This selection is a particularly challenging problem,
because of the need to ensure appropriate coverage of airlines, destinations, and times of day,
while utilizing the survey personnel efficiently. Flights depart at irregular intervals throughout
the day. There will be periods when a large number of flights will depart around the same time
and periods with relatively few (or even no) flight departures. To complicate matters further,
different airlines serving the same market will often have their flights depart around the same
time, partly for competitive reasons and partly due to time zone differences.

Although the characteristics of passengers on different airlines in the same market may not
necessarily be significantly different, this is not always the case. Factors that can cause passenger
characteristics to vary by airline include the following:

• Nationality of airline (flag of carrier) in international markets.
• Type of carrier: low-fare versus network.
• Market share and flight frequency.
• If the destination is a hub for one of the airlines.
• Flight departure times.

Business travelers will tend to favor airlines that provide flight departures that better match
the business day and those that offer higher frequency in case their travel plans change, while
leisure travelers may be more willing to use flights at less convenient times and with fewer
alternative departure times in order to obtain a lower fare. Passengers who are residents of
cities that are airline hubs are more likely to be in the frequent flier program of the hub air-
line, while residents of spoke cities are more likely to be in the frequent flier program of
another airline, particularly if that airline has a stronger presence in the spoke city.

Therefore, a fully stratified sampling plan would group flights by the following:

• Airline.
• Destination (possibly grouped by region).
• Time of day.

In practice, at many airports this approach would generate a very large number of separate
groups, and it would be impossible to develop a viable sampling plan by selecting a sample of
flights from each combination of these factors. Instead, the usual approach is to define a sam-
pling strategy that ensures that the selected flights provide a reasonable sample of each of these
three factors.

One such approach is to list flights throughout the period of the survey in order of scheduled
flight departure time and calculate the cumulative number of departing seats for each flight. If
information on average load factor by market and time of day is known at the level of individ-
ual flights, then the cumulative number of expected passengers can be calculated in place of seats.
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Flights are then selected by finding every mth seat in the cumulative seat count, where m is the
ratio of the total number of seats to the number of flights to be sampled, considering the expected
number of completed interviews per sampled flight. This process ensures that larger aircraft have
a higher chance of being selected than smaller aircraft, which offsets the smaller likelihood of a
passenger on a large aircraft being interviewed if approximately the same number of interviews
is performed for each sampled flight.

If more interviews are performed for flights using larger aircraft, as could occur if more inter-
viewers are assigned to those flights or more time is available for the interviews, or if all adult
passengers are sampled using self-completed survey forms, then either the flight sampling
process needs to be modified or the results weighted accordingly. Where all or a constant pro-
portion of passengers are sampled, the procedure is simpler. After arranging all flights in order
of scheduled departure time, select every mth flight where m is the ratio of total flights to the
number of flights to be surveyed. The latter is calculated by the total number of passengers to be
surveyed divided by the average passengers per flight times the proportion of passengers on each
flight to be sampled.

If the survey will only be conducted for certain periods each day, the cumulative list of seats is
only determined for flights scheduled to depart during the times when the survey will be per-
formed. After identifying an initial list of flights to sample, the characteristics of those flights in
terms of the above criteria can be compared to the corresponding proportions across all flights,
and any necessary adjustments made to the sample by dropping some of the flights with char-
acteristics that are over-sampled and replacing each of them with the next flight in the list of
flights with the characteristics that are under-sampled. Further adjustments may be necessary
to ensure that the survey field teams have a fairly steady workload throughout their shift. A flight
that has a scheduled departure time too close to that of other flights in the sample could be
dropped and replaced with another flight with the same characteristics but a scheduled depar-
ture time during a period when the number of selected flights is not enough to keep the survey
field teams occupied.

5.3.4 Survey Timing

At most airports, air passenger characteristics vary seasonally and it is therefore important to
determine whether information on these characteristics are required for a specific period (e.g.,
the peak month) or on an annual basis. If information on air passenger characteristics is required
on an annual basis, it will be necessary to perform the survey in two or more periods, reflecting
the seasonal pattern of traffic. Depending on the information of interest, it would be desirable
to select a peak and off-peak period that represent the highest and lowest levels of the relevant
characteristics (e.g., private vehicle trips to and from the airport, or proportion of business
travel). This method should allow the corresponding characteristics to be estimated for other
months that are not surveyed, although this may not always be possible, depending on how the
different characteristics vary during the year. The survey planning team may need to undertake
some analysis of monthly variation in those characteristics in order to select appropriate months
for the survey. Where seasonal variation in travel characteristics is more complex than can be
expressed in terms of peak and off-peak conditions (e.g., winter travel patterns are very differ-
ent from summer travel patterns as well as from travel patterns in the spring and fall), it may be
necessary to divide the survey into three or four phases or conduct the surveys continuously
throughout the year.

In addition to seasonal variation, at almost all airports air passenger characteristics vary by
time of day and day of the week. This variation can be addressed by ensuring that the survey pro-
vides reasonable coverage of different times of day and days of the week. Ideally, the survey data
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collection would take place throughout the day for at least a full week. At many airports, passen-
gers begin arriving for early morning flights by 5 a.m. and the last flight does not depart until
midnight or later; therefore, the survey would need to cover about a 19-hour day. However, the
staffing levels required to achieve this coverage are often impractical, and spreading the desired
sample size across every time period may unduly constrain the sampling in each period. There-
fore, it is common to survey for a limited period each day (typically at least eight hours) but vary
the timing of these periods from day to day. Where traffic peaks occur at certain times on par-
ticular days (e.g., Monday morning and Friday and Sunday evenings), the survey shifts should
be scheduled to provide coverage for these periods.

While some flights may depart early in the morning or late in the evening, typically these are
fairly few and the sampling strategy should reflect the relatively small proportion of passengers
at these times. It may be adequate to have only one or two survey staff during these times and
only survey on a few days. However, at airports with international service, departures for certain
markets may take place late at night because of time zone differences or to allow early morning
arrivals at the destination. Similarly, some eastbound flights from the West Coast depart late at
night in order to arrive at mid-continent hubs or East Coast destinations early the next morn-
ing. This may require additional survey staffing at these times to make sure that those markets
are adequately surveyed.

At other times of day, there may be very few departures for periods of several hours at a time.
Such flight schedules can present a challenge to survey staffing, because in general staff will want
to work a full shift. It may be possible to schedule staff so that meal breaks occur during periods
of low activity, although there are constraints on how long staff can work between breaks, and
obviously meal breaks need to occur around the middle of the shift. With careful scheduling, it
may be possible to provide increased staffing levels during busy periods by scheduling shifts to
overlap during these periods.

Figures 5-6 and 5-7 illustrate how traffic levels and the composition of the traffic can vary over
the day or the days of the week. The figures show the distribution of departing seats from Logan
International Airport in Boston for different markets for the week of the Thanksgiving holiday
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Figure 5-6. Numbers of departing seats from Boston Logan International Airport by
time of day and destination region.



in 2007. The traffic level varies widely over the day, with early morning and late afternoon/
evening peaks and a sharp drop in long-haul domestic departures (stage length of 1,000 miles or
more) between 12:00 and 1:00 p.m. (12 and 13). Very few flights depart after 9:00 p.m. (21), most
of them to Europe.

As shown in Figure 5-6, departures for different international markets vary considerable
through the day, with those to Central America and the Caribbean in the morning and those to
Europe mostly in the evening. To adequately represent these markets in the sample, the sampling
plan would need to ensure that the flights selected to be surveyed at those times include an appro-
priate number of international flights. Figure 5-7 shows a reduction in the number of flights on
the Thursday of the Thanksgiving holiday, with the number of flights gradually returning to nor-
mal levels over the subsequent days.

One approach to ensuring that the survey responses are appropriately distributed by time of
day is to schedule interviewers so that the distribution of total interviewer time by time of day
and day of week is similar to that of the departing seat capacity of the airport. For smaller total
sample sizes (e.g., under 1,000 responses), interviewers are assigned to cover a larger number of
flights by sampling only a small number of passengers from each flight (e.g., four to twelve
depending of the size of the aircraft). Because connecting passengers tend to arrive in airline gate
lounges earlier than originating passengers, starting to survey flights too long before flight depar-
ture time will tend to over-sample connecting passengers. The interviews for a given flight should
generally start no earlier than an hour before flight departure (90 minutes in the case of interna-
tional flights) and be evenly distributed up to the time that boarding begins. This approach can
work well at small to medium-sized airports. At larger airports, interviewer times would be deter-
mined for each terminal in proportion to the numbers of passengers or departing seats from
those terminals. Responses are then weighted to match departing passengers by time of day,
flight destination, and airline using flight schedules and estimated load factors.

As a practical matter it is difficult to schedule interviewers efficiently and match the inter-
viewer time to the variation in departing seats on a daily basis. Instead, an attempt can be made
to match interviewer time to departing seats in each hour separately for weekdays in total and
weekend days in total. The start times and lengths of shifts and break times can be varied so there
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is more coverage in the peak periods, with interviewers typically working between four and eight
hours per shift.

Scheduling interviewers to match the distribution of departing seats (or passengers) has both
staffing and cost implications. Having interviewers work for varying times per day and starting
their shifts at different times can be done, but it may be necessary to pay more for people to work
short shifts on some days or the earliest and latest shifts. Field supervision also becomes signifi-
cantly more complicated with interviewers starting their shifts at different times. These factors
need to be considered carefully in survey planning.

5.4 Questionnaire Wording and Length

The general principles for questionnaire design and length are discussed in Section 4.3, and a
sample passenger questionnaire is provided in Appendix F. The sequence and wording of sur-
vey questions can significantly affect the reliability of the responses that are obtained, if respon-
dents misunderstand a question being asked. Examples of problems that can arise include the
following:

• Terminology for ground access modes, particularly modes such as scheduled airport bus, lim-
ousine, hotel courtesy shuttle, and charter van. In some areas, the term “limousine” is used
for scheduled airport bus service and may appear in the name of the service, while a vehicle
hired for the exclusive use of an air party may be referred to as a “hire car.” However, some
respondents may confuse hire car with rental car. The term “shuttle” is often used to refer to
shared-ride van service (and again sometimes appears in the name of the operator). An air
party taking a shared-ride van service from a hotel to the airport may consider this a “hotel
courtesy shuttle,” although that is not what is intended by the term. The distinction between
shared-ride van service and charter van may be a matter of whether the operator is licensed to
carry multiple travel parties in a single trip, which may not be known to the travelers, partic-
ularly if the trip to the airport was arranged by someone else.

• Trip purpose. Questions should generally provide more options than just business and per-
sonal. The term “leisure” would usually be considered to exclude a wide range of personal
trip purposes (e.g., attending a funeral) and should be avoided. Response options should
allow for trips that combine business and personal purposes, such as combining a business
meeting or conference with vacation time or leisure activities, or visiting family or friends.
Asking the “main purpose” or “primary purpose” of the trip may be meaningless in cases
where the trip only occurred because it allowed multiple purposes to be satisfied. The key
issue to consider is why information on trip purpose is needed. If trip purpose is sought to
distinguish between trips where the respondent is paying the travel costs and those where
the costs are paid by their employer or other organization, it may be better to ask this ques-
tion directly rather than assume that respondents reporting business trips are not paying for
their travel costs themselves.

• Trip origin. Typically the response sought is the origin of the ground access trip to the airport
where the survey is being performed. However, if not carefully worded this question could be
misunderstood by visitors as the origin of their entire trip from their home region. The expres-
sion “your trip to the airport today” is ambiguous to travelers making a one-day return trip.
In some cases, even the term “this airport” can be ambiguous. In a recent survey, respondents
were asked to state the final destination airport of the air trip that they were about to begin.
This was followed by a question that asked: “Is this airport the home end of your trip?” The
second question was intended to mean the airport where the survey was being performed, but
could easily have been misunderstood to mean the destination airport referred to in the pre-
vious question.
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• Air party. This term may not be understood by many respondents and needs to be expressed
in other words (e.g., traveling together on the same flight). For ground transportation plan-
ning purposes it may be desirable to distinguish between the air travel party and the ground
access travel party, because different members of the air travel party may have come to the air-
port separately.

5.4.1 Trip Origin Information

Sponsors of air passenger surveys often wish to obtain information on the ground access
trip origin location (or ground egress trip destination location). This information is typically
needed at a fairly detailed level to permit the trip origins or destinations to be coded to the sys-
tem of transportation analysis zones used by the local regional transportation planning agency.
This coding will allow information on highway and transit travel times and transit fares to be
readily obtained from the data files maintained for regional transportation modeling. It will
also allow the results of the air passenger survey to be integrated with other transportation
planning studies. It is not uncommon for these zones to be significantly smaller than zip codes
or postal codes. The usual approach is to request the street address and city of the trip origin.
For obvious reasons, many survey respondents are reluctant to provide the actual address,
although they may be willing to provide the block number or a nearby street intersection,
which is sufficiently accurate.

However, visitors to the area may have started or ended their access or egress trip at a hotel,
business, or other discrete location (such as cruise ship terminal or convention center) for which
they do not know the address. In such situations respondents should be asked to provide the
name of the hotel or other location, and these will have to be coded later so that the correct
address can be assigned to the survey response. In such cases, the trip origin or destination city
should also be obtained, to resolve situations in which there are several locations with similar or
identical names. Hotel names can be particularly problematical. In a large city there may be sev-
eral hotels in the same chain, and while they will typically each have a unique name, respondents
may not use the formal names but simply refer to them by the name of the chain. A related prob-
lem can arise when ownership of a hotel has recently changed. Respondents who previously
stayed in the hotel before the change may refer to it by its former name. Because respondents—
visitors in particular—may give partial or even incorrect names for hotels and other locations,
it will be helpful to also obtain a nearby street intersection or the name of the street if this is
known. While this may be redundant information in many cases, it can be invaluable in resolv-
ing ambiguous or unclear responses.

In the case of printed questionnaires it will be necessary to obtain the redundant information
from all respondents, because it would be too complicated to explain which respondents should
provide it and which not. However, in the case of surveys using EDCDs, it may be possible to
program the devices so that the street name or intersection question is skipped for responses that
give location names that are clearly unambiguous.

The issue of the ground egress trip destination is often ignored and it is implicitly assumed that
the ground access trip and egress trip are symmetrical. However, this is not always the case, and
this may deserve explicit attention in the survey. In particular, situations where they are not the
same may be an important factor in access and egress mode choice. Common examples include
visitors who travel from the airport to a hotel on arrival in the area but return to the airport from
another location, such as a business they are visiting, or residents who travel to the airport from
their workplace but return home from their return flight. Collecting trip egress information
requires some thought in questionnaire wording because the egress trip has not yet occurred for
residents who are surveyed on the outbound leg of their travel.
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5.4.2 Public Transportation Modes

Another aspect that requires careful attention is the treatment of public
transportation modes in questions about access and egress trips. The use of
public transportation is often an important policy issue in situations where
airports are trying to reduce or mitigate ground transportation vehicle trips.
It can also be a key consideration if one objective of the survey is to support
the development of models of airport ground access mode choice.

There are two aspects to the use of public transportation modes that may
need to be considered in the design of air passenger survey questions. The first
is the appropriate definition of the different public transportation services
available at the airport. Because different services will have different service
areas and may have significantly different levels of service—such as frequen-
cies, fares, and hours of service—it will often be necessary to distinguish
between the services and not simply classify all such trips into broad categories.
Self-completed surveys should avoid the use of terms such as “public transit,”
which can mean different things to different respondents.

The design of the questionnaire (and the EDCD program where EDCDs are
used) should provide the ability to distinguish between different modes and
services as necessary. In the case of surveys at groundside access points (discussed
in Section 5.9), it may be necessary to develop unique questions or forms for dif-
ferent modes. Because of the potential for misreporting the actual public trans-
portation service used, it is advisable to specify (or ask for) the name of the
agency or firm operating the service and, in the case of local bus services, the
number of the route. For other fixed-route services, it may be useful to request
the name of the station or stop where the passenger boarded the service. While

this level of detail may not be necessary for analyzing the results of the survey, it can be invaluable
during data cleaning to correct misreported or misclassified services.

In the case of fixed-route services, it may also be helpful to ask how the respondents got to the
station or stop where they boarded the service, because this can have a significant impact on the
time and cost involved in using the service (e.g., a taxi trip to a transit station could easily cost
more than the transit trip itself). While obtaining such information will increase the number of
questions to be asked, these generally affect only a small proportion of respondents and so do
not have a significant impact on the cost of the survey or the time required to complete it.

The second aspect that the survey planning team may wish to explore is the familiarity of the
survey respondents with the public transportation system serving the airport. Do air passengers
use public transit on a routine basis for other types of trips? This other usage will affect the famil-
iarity of air passengers with the local transit system and may affect whether public transit is even
considered as an option for getting to the airport. In the case of other forms of public transporta-
tion, such as privately operated scheduled airport bus services, air passengers (particularly visi-
tors to the area) may not know anything about the services.

5.4.3 Parking Issues

Private vehicles are the most widely used means of traveling to or from most airports, and
parking revenues compose a major component of airport revenues. Therefore, information on
the use of airport parking by air passengers—and those dropping them off or picking them up—
is an important aspect of most air passenger surveys. However, survey questions addressing the
use of airport or off-airport parking should be carefully worded to prevent misunderstanding by
respondents. Careful wording is particularly necessary with self-completed surveys.
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The most important distinction to make is between vehicles parked by air passengers for the
duration of their air trip and those parked by well-wishers or greeters. This distinction is com-
plicated by the frequent practice of airports calling different parking lots or facilities short-term
or long-term parking based on pricing and distance to the terminal, rather than the amount of
time drivers are allowed to park. Long-term parking facilities may be located some distance from
the terminal, and users may think of these as being off-airport, even though they are operated by
the airport authority. Then there are privately operated parking lots in the vicinity, which are
usually considered off-airport parking. In addition, some airport area hotels may offer parking
at competitive rates with the airport.

Although most passengers parking a vehicle for the duration of their air trip will use the park-
ing facilities designated for daily or longer parking, rather than those for hourly or short-term
parking, some passengers making a one-day or overnight trip may choose to use the closest park-
ing to the terminal, and pay the higher rate.

Finally, some survey respondents may think of a private vehicle standing at the terminal curb
for a few minutes while the passengers and their baggage are unloaded as being “parked” for a
short while.

It is therefore desirable to ask survey respondents to identify the parking facility where the
vehicle is parked and the duration that it was (or will be) parked, rather than rely on vague cat-
egories such as “parked short term.” These questions should provide response options that use
the formal designation of different parking facilities (e.g., hourly parking, economy lot, termi-
nal garage), but allow respondents to write in or state other locations if they do not recognize the
correct names of the facilities. This will often be necessary anyway in the case of off-airport park-
ing, where there may be a large number of different providers.

5.5 Weighting Survey Responses

In spite of the survey team’s best efforts to design the sampling plan to obtain a representative
sample of air passenger trips, it is very unlikely that the responses will fully reflect the composi-
tion of the target population, because of unavoidable consequences of the survey methodology
as well as varying response rates by different categories of travelers. Therefore it will be necessary
to weight the survey responses in order to improve the accuracy of the resulting data.

Because the exact composition of the air passenger population is generally unknown (this is
why the survey is being performed), a variety of other types of data is needed to calculate the sur-
vey response weights. These data should be assembled at the time the survey is performed—or
as soon as possible afterwards—and should include the following:

• Enplaned passengers on each flight (if available)20 or enplaned passengers by flight destina-
tion for the month in question.21

• Number of connecting passengers on each flight (if available) or estimated from available data.22

• Parking lot exits from each airport parking facility by parking duration and hour for each day
of the survey period.
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• Automated vehicle information system counts (where available) by class of vehicle (taxis, lim-
ousines, shared-ride vans, shuttle buses, etc.) and by hour for each day of the survey period.

• Ridership statistics on airport-operated shuttle buses to remote rental car facilities or rail sta-
tions by hour for each day of the survey period. Where these are not routinely recorded, it will
be necessary to arrange for their collection for the survey period.

• Ridership statistics on scheduled airport bus services by run (or hour) for each day of the sur-
vey period. Where these are not routinely reported to the airport authority, the airport may
be able to obtain them from the operators with an assurance that they will not be made pub-
lic and only used to help analyze the survey results.

• Terminal roadway traffic counts (where available) by hour for each day of the survey period.
Where these data are not routinely collected, consideration should be given to placing traffic
counters on the terminal roadways for the duration of the survey.

The process of calculating survey response weights consists of two steps:

1. Calculation of weights to correct for known bias in the survey sampling methodology.
2. Calculation of weights to correct for differences between the survey results and external data

on traffic composition.

Each survey response should include the size of the air party. If the survey responses reflect air
passengers (i.e., there are multiple survey responses for parties with more than one passenger),
then counts obtained from the survey responses should be divided by the air party size in order
to express the traffic composition in terms of air parties. Conversely, if the survey responses
reflect air parties (i.e., there is only one survey response for each air travel party), then counts
obtained from the survey responses should be multiplied by the air party size in order to express
the traffic composition in terms of air passengers. Statistical computer software packages can
perform these adjustments very easily in tabulating survey results.

The difference between expressing survey results in terms of air passengers or air parties is
critically important to the correct interpretation of the survey results and should be clearly
understood.

5.5.1 Proportional Weighting

Proportional weighting uses weights that adjust the proportions of the survey response data
to reflect the proportions of the control data without changing the total number of responses. In
general this will result in non-integer counts for many reported survey responses when expressed
using weighted data. Proportional weights can only adjust survey response data to correspond
to the proportions of a single characteristic of the control data. Separate weights can be deter-
mined for different characteristics, but in general it is not possible to determine response weights
that adjust survey response data to correspond to the proportions of multiple characteristics of
the control data.

If there are N total survey responses and ni of those responses reported some characteristic i
that composes a proportion pi of the population in the control data, then the proportional weight
wi that should be assigned to each of the n responses is given by:

Since all N of the survey responses must have reported some value for characteristic i (even if
this was only “Don’t know” or “Refused”), a weight wi will be assigned to each survey response.
Statistical analysis software can generally be set to optionally exclude missing data cases—such as
“Don’t know”—from the tabulated results. However, some users of the results may be interested
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in knowing the extent of missing data in the survey responses. Therefore, it is better to set the
weight for missing data responses to one rather than zero, and adjust the other weights so that the
weighted total of the non-missing cases corresponds to the unweighted total of the non-missing
cases (i.e., replace N by N minus the number of missing data responses in the above equation).

5.5.2 Correcting for Known Bias in the Sampling Methodology

The sampling methodology adopted for the survey may introduce some bias into the response
data that can be calculated and corrected. The most obvious example occurs with self-completed
surveys handed out to all adult passengers in an airline gate lounge where fewer responses are
received from a given air party than the number of passengers in the party. This case will always
occur where there are children in the air party (who do not complete the survey). Some passen-
ger surveys have asked the respondents to indicate how many members of their air party have
completed a survey form and have then used this information to weight the results. However,
experience indicates that these statements are often unreliable. Some respondents may misunder-
stand the meaning of the term “air party,” while others may not realize that another member of
their party is also completing a form. Or they may think that another member of their air party is
completing the form, but in fact that form is not turned in. It is therefore preferable (although
more time consuming) to examine the survey responses; identify responses from the same party
based on the party characteristics, such as their trip origin address or other information; and revise
the reported survey completion information before calculating weights to correct for under-
reporting of air party members.

It is also quite common to apply weights to self-completed survey responses to factor up the
responses to the number of passengers boarding the flight. There are two problems with this
approach:

• It can give a misleading impression of the number of survey responses, as discussed in Sec-
tion 5.5.4, unless the resulting weights are normalized to ensure that the total of the weighted
responses equals the actual number of survey responses.

• It will over-weight responses from under-sampled flights. For example, if generally 50% of
passengers on sampled flights are surveyed, but on a particular flight only 10% of passengers
are surveyed for some reason, the responses from passengers on the under-sampled flight will
be weighted by a factor of 10, rather than the factor of 2 used on other flights.

Differences between the distributions of characteristics on a particular flight with only a few
respondents compared to other flights in the same market are most likely due to the higher vari-
ance that occurs with small samples, not because the characteristics of all the passengers on that
flight are different. Scaling up the responses to the total number of passengers on the flight
implicitly assumes that all the passengers on the flight have the same distribution of character-
istics as the respondents. For example, if only four respondents are surveyed on a particular flight
and one of these is leaving on a 10-week trip to Japan, it would be incorrect to infer from this
that 25% of the passengers on the flight are leaving on 10-week trips to Japan, but that would be
the effect of scaling up the responses.

There is of course no way to tell from the results of a survey whether differences in the char-
acteristics of the respondents on different flights are due to a true difference or are simply a result
of the sampling variance. It is possible to perform statistical tests to determine whether the
hypothesis that the results are drawn from the same distribution can be rejected at some level of
confidence, but that is not the same thing as knowing that they are different. With a small sam-
ple size, the variance in any particular characteristic is likely to be so high that it is unlikely to be
possible to reject the hypothesis that the results are from the same distribution as that for other
flights in the market at any reasonable level of confidence. Therefore, one is left to make the not
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unreasonable assumption that the underlying distributions of the characteristics of passengers
in a particular market are the same, and that differences across flights in that market are due to
sampling variance. Of course, the distribution of a particular characteristic within each market
may vary by other dimensions, such as the time of day or day of the week, further complicating
the analysis and reducing the ability to determine whether any apparent differences across flights
in the market are simply due to chance.

Because passengers on under-sampled flights are likely to be less representative of the character-
istics of passengers on other flights in that market, factoring up responses to the total number of pas-
sengers on a flight will over-weight those passenger responses that are less representative of the
characteristics of the market in question, potentially biasing the results of the survey. Therefore, it
is better to consider those passengers who did complete the survey forms as a representative sample
of air passengers and make any required adjustment to correct for differences between the survey
results and the distribution of air traffic across different markets, as discussed in the next section.

In the case of interview surveys, there is likely to be sampling bias that results from the 
sampling protocol:

• A sequential sampling strategy in an airline gate lounge will miss any passengers who arrive in
the lounge after surveying has started and sit in areas that have already been sampled. Thus
passengers arriving closer to the time boarding begins have a lower chance of being sampled.

• If the survey team performs approximately the same number of interviews in each gate lounge,
irrespective of the number of passengers on the particular flight, the probability of a given air
party being surveyed is lower on flights with more passengers.

If the distributions of characteristics of respondents who are over-sampled are the same as those
who are under-sampled, the difference in sampling rate will not affect the survey results. How-
ever, if the distribution of some characteristic is different, the results will be biased. For example,
it is likely that some passenger characteristics, such as trip purpose or air party size, will differ
between those arriving in an airline gate lounge well before boarding begins and those arriving
shortly before boarding begins. Similarly, if interviews of passengers exiting security screening are
performed at approximately the same rate—as is likely with a survey team of a constant size—the
result will be a lower sampling rate during busy periods. If passenger characteristics are different
between busy periods and slow periods (as is quite likely), the results will be biased.

Weights can be calculated to adjust for these sources of bias by examining the results for dif-
ferent periods or subgroups of respondents to see if there are any differences in the distribution
of characteristics that might vary by period or subgroup. If such differences are found, the sur-
vey responses can be weighted by the ratio of the number of air parties or air passengers in each
period or subgroup to the number of responses obtained for that period or subgroup. Such
weights should be normalized so that the total number of weighted responses is the same as the
number of actual responses.

5.5.3 Correcting for Differences Between the Survey Results 
and External Data

Once a set of weights has been determined to correct for known bias in the sampling method-
ology, an additional set of weighting factors can be calculated, using the weighted results to cor-
rect for differences between the weighted results and external data on the composition of the
passenger traffic using the airport.

The most obvious potential difference between the survey results and external data on the com-
position of the passenger traffic at the airport is if the percentage of passengers in each flight des-
tination market given by the survey responses does not agree with the passenger traffic reported
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by the airlines. Because connecting passengers may have been sampled at a different rate from
originating passengers, it will generally be advisable to consider connecting passengers boarding
a flight as a separate market from originating passengers and calculate separate weights for each.

Other characteristics of the survey respondents for which it may be worth calculating weight-
ing factors include the following:

• Airline.
• Time of day and day of week of flight.
• Ground access mode use by originating passengers.

Where several different weighting factors have been calculated for different survey response
characteristics, it will generally be advisable to compare the results for each characteristic using
the appropriate weighting factor with the corresponding results using each of the other weight-
ing factors, in order to determine the sensitivity of the results to the choice of weighting factor.

5.5.4 Weighting for Total Traffic

It is common for survey responses to be assigned weights that convert the total number of sur-
vey responses to the corresponding count of annual passenger traffic. While this process allows
the survey results to be directly expressed in terms of the corresponding annual passenger char-
acteristics, two important caveats should be borne in mind before doing this:

• The characteristics of the air passenger market at a given airport will vary throughout the year,
while the survey data will generally have been obtained at one or two discrete points in time.
Thus the resulting data may be quite misleading. For example, if a survey is performed dur-
ing August, it will reflect a high proportion of vacation travel. This result is unlikely to corre-
spond to the characteristics of the air passenger population during the rest of the year.

• Expressing the results of the survey in terms of annual passengers conceals the true size of the
survey sample and may give a completely false impression of the accuracy of the results. For
example, for a survey with 1,200 responses at an airport handling 12 million annual passen-
gers, each survey response is equivalent to 10,000 annual passengers. Thus if the estimated
number of annual passengers with some characteristic was given as 22,400 (after weighting for
other considerations), it might easily be overlooked that this represents only two survey
responses and is likely to be highly inaccurate.

Therefore, it is recommended that survey results not be expressed as annual traffic, but rather
that weights be calculated so that the resulting totals of weighted responses equal the size of the
actual survey sample. It is easy enough for users of the survey results to factor the results up to
the level of annual traffic if they so desire, but they will then be fully aware that they have done
this and should recognize the accuracy limitations that this implies.

One advantage of expressing the survey results in terms of the sample size is that it allows users
to easily distinguish whether the results reflect the distribution of air passenger characteristics
or air party characteristics, because the response totals will be quite different in each case. For
example, if the average number of air passengers per air party is 1.4, a survey with 5,000 air party
responses will show results summing to 5,000 when showing the distribution of air party char-
acteristics and 7,000 when showing the distribution of air passenger characteristics. If the results
are weighted so that the total is equal to the annual passenger traffic, it may be unclear whether
they are showing the distribution of passenger characteristics or air party characteristics (which
will typically be different).23
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5.6 Measures to Obtain Adequate Response

Clearly, getting people to respond to a survey is an important component of project success. If
there are no respondents, there is effectively no survey. In addition, if the response rate is not high
enough, it is questionable whether the results should be generalized to the population of interest.

Airline passengers are almost by definition in a hurry and stressed. If they are leaving home,
they have all the emotions associated with that. If they are returning home, they may be rested and
exhilarated from a wonderful vacation or exhausted from a difficult business trip. Regardless,
departing passengers have to stand in what are often long lines, deal with security, remember the
latest rules or instructions, worry about getting to the gate on time, and actually find the gate.

Actually departing passengers are generally inclined to participate in surveys despite the hurry
and the stress (at least in part because they usually don’t have anything better to do while stand-
ing in line or waiting for their boarding call), but there are still several things the survey plan-
ning team can do to maximize the response:

• Limit the length of the survey to the number of questions necessary to obtain genuinely needed
information.

• Make sure that potential respondents understand that the survey is sponsored or sanctioned
by the airport, both by the way the interviewers are dressed (perhaps in identifying clothing)
and by the content of the introduction.

• Emphasize the survey purpose in the introduction, and explain why the information is needed.
• Ensure that the questions are clear, comprehensible, and sensitive to concerns about personal

information and confidentiality.
• Hire interviewers (or people to hand out questionnaires) who are intelligent, personable, and

not afraid to approach a wide variety of strangers.
• Make sure the interviewers smile as they approach people.
• Pay interviewers enough to attract capable people and to ensure they stay for the duration of

the project. Aside from the difficulty of replacing interviewers, the longer interviewers stay,
the more competent they tend to become.

• Provide a thorough and comprehensive training session.
• Ensure that interviewers are supervised, monitored, and coached as needed.
• Provide retraining as needed.
• Utilize positive feedback and incentives to maximize interviewer retention.
• Establish and enforce appropriate standards of dress, grooming, and conduct.
• Make sure all respondents are sincerely thanked.

One other issue that is often raised in this context is the use of incentives for survey respon-
dents. Those who have tried respondent incentives are inclined to think they are not worth the
cost or the challenge of hauling them around and accounting for them. As noted previously,
most air passengers are inclined to participate in airport-sponsored surveys anyway; all airports
really need to do to ensure high response rates is make it pleasant for them to do so.

5.7 Location-Specific Guidelines

Every airport is different. This section discusses some of these differences and how they can
affect air passenger surveys.

5.7.1 Multi-Airport Cities

A metropolitan area served by a number of airports presents a problem in determining the
characteristics of air passengers with respect to the entire metropolitan area. Analysis at this level
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requires a coordinated survey approach at all airports. This coordination does not necessar-
ily require simultaneous surveys but does require that the survey method and questionnaire
are common at each airport, or the results will not be comparable or applicable to the total
population. In general, it would be desirable for the different surveys to be performed within
a few weeks of one another to minimize differences due to seasonal effects. A common
approach is to conduct surveys at each airport over a period of several weeks, surveying at
just one of the airports on any given day and scheduling the days at each airport to provide
survey coverage of that airport on each day of the week at some point during the survey
period. Stratified sampling could be used to ensure a representative sample across airports
and sample sizes chosen so that similar levels of accuracy are obtained for each airport, if
comparisons are required.

5.7.2 Multi-Terminal Airports

Because different terminals in a multi-terminal airport typically serve different airlines, and
often different types of traffic (e.g., domestic or international), a survey that is designed to cap-
ture the characteristics of the air passenger population at the airport will need to survey passen-
gers in every terminal. In this respect a multi-terminal airport is no different from a multi-airport
city. The survey design must account for multiple terminals, with consideration given to an
appropriate distribution of the survey responses among the terminals over the course of the sur-
vey period.

The sampling plan must also consider the multi-terminal environment. Interviewers will require
time to switch terminals. Switching terminals may require leaving the secure area and re-entering
it, which takes time. These factors must be taken into consideration in designing the survey.

5.7.3 Local Terminology

In designing survey questions, it should be recognized that words and phrases may have
different meanings, or subtle variations of meaning, in different parts of the country. While
it is possible to write a questionnaire using local terminology, many of the passengers will 
be visitors from outside the region and may misinterpret the questions. It is therefore critical
that questions be worded using clear terminology understood by all passengers, and additional
explanations given if necessary. With intercept interviews, interviewers must be trained so that
they fully understand the questions and, if necessary, can restate a question in local terminology.

5.8 Information on Greeters and Well-Wishers

A survey sponsor may wish to gather information on greeters and well-wishers as part of an
air passenger survey. Greeters and well-wishers account for a significant proportion of all airport
access and egress trips, and some use airport facilities. The distinction needs to be made between
greeters and well-wishers who come into the airport terminal building to meet arriving passen-
gers or see departing passengers off on their trip, and those who come to the airport only to drop
off or pick up passengers but do not come into the terminal. The latter are sometimes referred
to as “serve passenger” trips.

Although greeters and well-wishers cannot access the secure part of the terminal and thus will
not be intercepted by surveys in that area, passengers will be able to provide information on
the well-wishers who accompanied them to the airport. However, they may not know how long
the well-wishers remained at the airport after the passengers went through security or whether the
well-wishers made any use of airport services or concessions before leaving.
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Similarly, departing passengers who are visitors to the area may be able to recall information
about greeters who met them on their arrival, but they may not know how long those greeters
spent at the airport or whether they used any airport services or concessions while waiting.
Departing passengers who are residents of the area are less likely to be able to provide informa-
tion about greeters who will meet them on their return, because this has yet to take place.

Therefore, it may be desirable to survey greeters and well-wishers themselves in non-secure parts
of the airport. This is especially true if it would be useful to have information on their use and satis-
faction with the facilities, services, and concessions, or to obtain their suggestions. Because it will not
always be obvious who are passengers and who are greeters or well-wishers without asking them,
information on greeters and well-wishers will generally be obtained as part of a survey that includes
passengers as well, but using separate questionnaires or separate questions on a common question-
naire. These surveys are typically performed at the various groundside locations.

The problems with sampling bias are more acute with greeter and well-wisher surveys than
passenger surveys. Well-wishers will often not want to take the time to participate in a survey
during the short period they have with the passengers, and they will typically not remain in the
terminal long after the passengers proceed though security. Greeters are usually easier to inter-
view as they wait for the passenger to arrive, but the sample will be biased towards greeters who
spend a longer time at the airport, especially for delayed flights. This bias can result in biased esti-
mates of characteristics such as the time spent in the terminal, the time their vehicle is parked,
and the amount spent at the concessions.

Care must be taken to ensure that greeters and well-wishers are not double-counted when ana-
lyzing the results of surveys of air passengers in which multiple responses may be received from
a given air travel party. Greeters and well-wishers will usually be at the airport to see off all mem-
bers of the air travel party, which must be taken into account when tallying the numbers of
greeters and well-wishers per passenger. There will often be more than one greeter or well-wisher
meeting or seeing off an air travel party, but only one survey response will be obtained from each
group. Thus the number of greeters or well-wishers in the group should be collected, as well as
the size of the air travel party they are meeting or seeing off. Care should also be taken in express-
ing the results to account for air travel parties that do not have greeters or well-wishers. In the
case of well-wishers, this information can be obtained from air passenger surveys. However, esti-
mating the number of arriving air parties that are not met is more difficult. The total number of
greeters and well-wishers can be estimated by comparing the reported use of short-term park-
ing by greeters and well-wishers with statistics on exits from short-term parking by duration.

5.9 Groundside Surveys

Groundside surveys form a special type of air passenger survey that can be used to obtain
detailed information for planning airport groundside facilities. Groundside surveys are charac-
terized by two key factors: first, the survey sample is typically not a controlled random sample of
the target population; and second, the interview process is directed at the occupants of a vehicle
rather than individual travelers. In the absence of a structured sample plan from which to derive
weight factors for each interview, it is necessary to obtain ancillary data in order to calculate
appropriate weights for the survey responses.

5.9.1 Purpose

Groundside surveys are used to gather information on vehicle use patterns by air passengers
and associated greeters and well-wishers to plan future groundside facilities or to create and cal-
ibrate a ground transportation model that will be used in future planning studies.
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The vehicle trips associated with the passengers on a single flight place loads in time and space
on the groundside facilities. The sum of these loads for all flights in a planning period gives the
varying load on all groundside facilities, which determines the resulting level of service provided
by those facilities.

Groundside surveys are designed to collect complete information on the vehicle trips serving
arriving and departing air passengers, including the characteristics of the well-wishers and
greeters that accompany those passengers. This information enables the development of four
time curves associated with air passenger departure and arrival activity:

• The time before flight departure that air passengers and any accompanying well-wishers arrive
at the airport.

• The time well-wishers leave the airport, either before or after the flight departure.
• The time that greeters arrive at the airport with respect to the arrival time of the flight they are

meeting.
• The time that air passengers and any accompanying greeters leave the airport after the flight

arrival.

5.9.2 Ancillary Data

To handle the sampling rates of this type of survey during the analysis, it is necessary to ensure
the survey population is well defined. Groundside interviews will yield air passenger informa-
tion linked to specific flights. Therefore, to know how each interview should be factored so that
the survey results represent the characteristics of all O/D air passengers, passenger counts should
be obtained for each flight. In the case of through flights, it will be necessary to obtain counts of
both the terminating and originating passengers.

If passenger loads on each flight are not available from the airlines or the airport, they must
be estimated using an alternative data source. The airline schedule for the airport can be obtained
prior to the survey for the survey period from the OAG or similar sources. This dataset will pro-
vide scheduled arrival and departure times, along with aircraft type, from which the number of
seats can be estimated. Recent data from the airlines can be used to apply load factors to each
flight, by flight sector, to generate estimates of enplaned and deplaned passengers. Since connect-
ing passengers do not use the groundside facilities, they must be subtracted to obtain estimates of
O/D passengers.24

A key aspect of groundside surveys is that the interview is directed at the occupants of vehi-
cles, rather than a group of air passengers. With this in mind, the survey planning team must be
able to supplement the interview process with data from traffic counts, possibly in combination
with other data sources. The factoring process, involving vehicles as the base unit, requires data
from a variety of sources so that the interviews of the occupants of each vehicle can be made rep-
resentative of the population.

These data sources include the following:

• Parking ticket data—to factor the interviews at the parking lots.
• Curb activity—to factor the interviews at the curbside, including both the public vehicle area

and taxi queues.25
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• Rental car activity—to factor interviews in the rental car area, both pick-up and drop-off.
• Hotel courtesy vehicles, rapid transit, and other public modes—possibly obtained from AVI

systems.

5.9.3 Staff Requirements

Temporary staff requirements always drive the cost of an interview survey. With groundside
surveys there is considerably more latitude in defining these requirements, although the required
sample size remains a governing aspect.

Whether the survey is covering the entire airport for a short period or covering well-defined
segments at different times over a longer period (as discussed in Section 5.9.4), the requirements
will be about the same in terms of the total number of interviewer-days.

While the calculation of the survey sample size, discussed in Section 5.3, is a key considera-
tion, interviewer requirements are also determined by the number of locations that need to be
surveyed to ensure representative results. This need for enough interviewers to cover all loca-
tions may result in a higher number of survey responses from some locations than is required to
meet the minimum requirements for desired statistical confidence.

The following interviewer staffing guidelines are based on an extensive groundside survey at
Toronto Pearson International Airport in 2005:

• Curb area:
– Three interviewers per terminal door for a single multi-use curb.
– Two interviewers per terminal door for a public use (inner or outer)26 curb area.
– One interviewer for each taxi queue (arrivals area).
– One interviewer for each of four designated stops for local bus or other services (shared-

ride taxi, shuttle services, hotel courtesy, etc.) in arrivals area.
• Parking areas:

– One interviewer per ticket spitter entrance area for a parking lot, or
– Two interviewers per “pay on foot” parking payment machine area.

• Rental car and remote parking:
– One interviewer per pick-up area, where the rental vehicle is picked up adjacent to the

terminal.
– One interviewer per drop-off area, where the rental vehicle is dropped off adjacent to the

terminal.
– One interviewer for each shuttle pick-up area for remote locations where air passengers are

picked up adjacent to the terminal by a shuttle service that takes them to a remote or off-
airport car rental agency or parking facility. (Where shuttle service for remote or off-air-
port vehicle drop-off or parking is provided, the interview coverage is typically provided by
the curb interviewers.)

• Supervision requirements will vary with the airport configuration and experience of the inter-
view staff and should be included in estimating staffing levels.

These guidelines should be used in conjunction with the requirements for sample size and the
information in Table 5-4 showing the approximate number of responses per interviewer
expected under different conditions.
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These estimates are based on the use of well-trained interviewers who can approach a vehicle,
engage the party in the interview, and then complete a 20-question interview (including some
observation entries) in less than two minutes.

5.9.4 Time and Space Considerations

Large international airports have multiple terminals and groundside facilities. Groundside sur-
veys must be conducted at numerous locations and across the whole day of airport activity, from
6:00 a.m. (or earlier) to 11:00 p.m. (or later). This time span calls for at least two shifts per day of
interviewers.

The groundside survey design, however, will not necessarily require that all terminals and all
areas be covered at the same time. For medium- to large-sized airports, such a requirement would
take an enormous and unwieldy number of interviewers for short periods of time. Instead, the
airport or terminal can be subdivided in time and space to make the survey more manageable.

For this subdivision process, the survey design must maintain the link to the ancillary data so
that the weighting can be completed for the analysis. Air passenger volumes will naturally divide
into departing and arriving segments, as well as by terminal, and these volumes can be deter-
mined independently. In the analysis, it will then be possible to generate a weighting factor for
each interview with a departing passenger as a function of the number of originating passengers.

Similarly, the groundside curb areas are often divided into separate arrival and departure
areas. Under these conditions it is possible to design a groundside survey that segments the pop-
ulation into distinct groups, each of which can be surveyed independently.

As an example, consider the following survey plan for a single terminal with an upper level
departures area and a lower level arrivals area. The departures level has a single curb, while the
arrivals level has an inner and outer curb with taxis and buses at the inner curb and the general
public at the outer curb. In addition, there are “pay on foot” parking payment machines at two
locations in the terminal, a single lobby for the rental car agencies, no off-site remote service, and
a common drop-off location for all rental car agencies. Table 5-4 shows the expected interview
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Table 5-4. Number of responses expected per interviewer by groundside location.

Area Conditions 
Estimated Number 
of Interviews per 
Eight-Hour Shift 

Curb—public and taxi 
drop-off

Constant high volume of activity throughout the survey
period, first door of the terminal

150 

Constant high volume of activity throughout the survey
period, second and subsequent doors of the terminal

125 Curb—public and taxi 
drop-off, public pick-up 

One peak period of activity and lower volumes during the 
shift 

100 

Curb—taxi waiting queue As long as there are passengers waiting in the queue 150 

Curb—shuttle stops N/A 80 

Parking—ticket spitter Primary entrance to the parking lot; when traffic is heavy, 
the proportion of vehicles interviewed will be lower 

125 

Parking—“pay on foot” As long as there are passengers waiting in the queue 150 

Rental car—pick-up Single lobby area for multiple agencies, or interviewers 
move between agencies during shift

100 

Rental car—drop-off Common drop-off area for all agencies, or interviewers
move between drop-off areas

100 

Rental car or remote 
parking—shuttle service 

Pick-up area for service to remote area; rate assumes a lower
volume of activity than in rental car lobby area

50



completion rates per eight-hour shift for very short, focused interviews conducted by efficient
interviewers. Note that completion rates depend on the length of the questionnaire, traffic vol-
umes and flows, and the method used to conduct the interviews and, in some cases, may be sig-
nificantly less than the rates shown. Actual completion rates will vary over the day, as traffic
volumes vary.

Table 5-5 shows the corresponding interviewer staffing requirement for this example. Note
that fewer interviewers are required for the departures area than the arrivals area, which is quite
common.

With the interviewer resources established for each area, it is then a matter of making up a
schedule of at least two shifts per day, so that the arrivals and departures areas are surveyed an
appropriate number of times during the survey period. Based on the required number of inter-
views, the number of shifts and therefore the number of days required for the survey can be cal-
culated. The shift plan will also have to cover each direction for each day of the week, so that, for
example, an early shift for arrivals on each day of the week and an early shift for departures on each
day are both included in the survey design, and likewise for the late shift. The survey design should
also ensure that staff assigned to a late-night shift are not assigned to the next early-morning shift.
It is assumed that week-to-week differences in the traffic pattern will be negligible.

With this plan in effect for a terminal with an adequate volume of traffic throughout the day
from 6:00 a.m. to 11:00 p.m., each shift of interviewers will perform 1,500 to 2,000 interviews.
This example demonstrates why the sample size is less of a concern than the coverage in time and
space and the correct weighting of responses. When the survey is conducted over a week or more,
the numbers of responses at each individual survey location are usually sufficient for detailed
planning purposes.

5.9.5 Questionnaire

A generic groundside interview form should be developed first, to lay out the specific ques-
tions and establish the overall flow of the form. This form will then be modified to suit each of
the interview locations for the survey. Experience has shown that interviewers have difficulties
with a generic form that covers both activities that have already occurred and those that are yet
to occur. Arriving passengers did some things in the past that departing passengers will do in the
future. Keeping the past and future verb tenses in a logical order on a generic form is not easy.
Therefore, it is preferable to design forms for each survey location and air passenger direction.

The first part of the form will contain observation information that the interviewer can complete
as the target vehicle is approached. This information includes the interviewer, interview number,
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Table 5-5. Example of number of interviewers required.

Area Interviewers
Departures Area

Departures curb—3 doors into terminal 9 
Bus and shuttle drop-off 3 
Rental car drop-off 1 

Arrivals Area
Arrivals curb—inner area, 12 stops, plus 2 taxi queues 5 
Arrivals curb—outer area, 3 doors 6 
Parking payment machines 4 
Rental car pick-up lobby 1 



time, location, vehicle type, number of occupants, and number of pieces of baggage (where bag-
gage is visible). Standard rules for counting people and baggage must be defined, such as:

• Any child over the age of two is counted.
• All baggage is counted, except purses.

After a short introduction, the first question should always be: Have you been interviewed at
the airport today?

This question has several purposes: to remove undue survey burden on the airport users, to elim-
inate duplicate information, and to count the number of vehicles that go to two groundside facil-
ities in one airport trip. For departure trips visits to two groundside facilities could involve a stop
at the curb followed by entry to the parking lot. For arrival trips it could involve the opposite, with
exit from the parking lot followed by a stop at the curb to pick up passengers and baggage.

One section of the form will deal with the purpose of the vehicle trip: dropping off air passen-
gers, picking up air passengers, or other activities (e.g., buying tickets, using airport concessions,
or checking baggage for a later flight). While there will be several response options on the generic
form, the number of responses on the form for each survey location may be reduced to a few or
only one. For example, at the taxi drop-off or taxi queue areas, there are usually only air passen-
gers; therefore, response options that greeters or well-wishers could choose would not appear on
the survey form for those locations.

Another section will deal with the trip origin or destination within the local area. At departure
locations this section typically appears early on the form, whereas with arrival locations this
section should be later. These questions will include the type of trip origin or destination and a
geographical location, as discussed in Section 5.4.

Another section will cover the air trip, which includes the number of air passengers (in this
vehicle) as well as the baggage that was (or will be) checked. Experience has shown that air passen-
gers usually do not know their flight number, but they do know the airline, where they are coming
from or going to, and the approximate time of arrival or departure. A question about whether there
will be a transfer en route to the final destination is normally required. This information is usually
sufficient to identify the flight on which the air passengers are departing or arriving.

A final question will ask whether the air passengers are residents of the area served by the air-
port or are visitors to the area. Asking air passengers for their city and zip code (postal code) of
residence can allow responses to be classified appropriately without relying on the respondent
to decide whether they consider themselves a resident or a visitor, and can provide useful addi-
tional information to resolve ambiguous cases.

A sample set of groundside interview forms that were used in the 2005 Groundside Survey at
Toronto Pearson International Airport is provided in Appendix G.

5.9.6 Calculating Response Weighting Factors

Each groundside survey interview will have a number of different response weights attached
to it at the time of analysis. These weights will all be calculated from the proportion of interviews
to a given population. During the analysis, the appropriate weights can then be applied to the
responses.

Following is a partial list of weighting factors and the source data that are required to calcu-
late the corresponding weights:

• Vehicle counts, possibly by mode. Given the total number of private vehicles that stopped at
the departures curb and the number of vehicle occupant interviews in a specific time period,
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a weight factor can be calculated. The sample percentage will naturally vary with fluctuat-
ing demand and a static interviewer resource. Time periods such as one-hour intervals, or
peak and off-peak periods, could be used. Thus the weight assigned to each interview dur-
ing the morning peak will be higher than the weight assigned to each interview during a
slow mid-morning period. A similar approach can be followed for taxis, parking, and other
modes.

• Passenger counts. Given the total number of originating or terminating passengers, a weight
can be calculated based on the number of passengers covered by the interviews compared with
this total number. An hourly weight can be calculated using the same approach as that for
vehicle counts by time of day. A further refinement on the passenger-based weight factor can
be calculated when passenger loads by flight are available, although the caution given in Sec-
tion 5.5.2 about the use of flight-specific weights should be noted.

Other weighting factors can be specified and calculated, depending on the available data and
the goals of the survey.

5.10 Checklists

Conducting airport passenger surveys involves numerous people conducting many different
tasks. Checklists are a good way of identifying tasks, monitoring progress, and ensuring that all
tasks are done. Checklists are particularly useful for organizational tasks involving a number of
people. Common types of checklists used in passenger surveys, and examples of items covered,
are as follows:

• Preparation of contract—defining contract, taking care of legal and administration details,
setting survey schedule, preparing the RFP, defining evaluation criteria, determining where to
publicize the RFP and/or to whom to send it, holding pre-bid meeting, conducting proposal
evaluation and contractor selection (holding interviews if required), informing bidders, nego-
tiating contract, obtaining legal approvals and signed contract, holding project initiation
meeting.

• Questionnaire development—getting input from all parties, preparing initial draft, reviewing,
formatting, conducting pre-test and pilot test (including printing or programming EDCDs),
making final changes, final printing or programming of EDCDs.

• Training—dates, venue (including seating, display boards or projector, etc.), trainers, trainees,
other project team members to be present, parking, airport tour (with escort if trainees are
not badged), curriculum content, handouts (instructions, questionnaires, procedures, sched-
ules, contingency plans, etc.), EDCDs, walkie-talkies, development of interviewing skills, prac-
tice interviews, testing, retraining.

• Forms and supplies—approvals for conducting survey (as required from airport operator, air-
lines, etc.), letter from sponsoring organization authorizing interviewers to conduct survey,
printing of questionnaires (different colors for different versions), timesheets for staff, survey
log books and flight record log sheets, check-out/check-in sheets for EDCDs, radios and other
equipment, pre-paid mail-back envelopes, flight gate schedule sheet.

• Logistics—badging of interviewers, organizing of survey field office, equipment for field office
(printer, copier, computers, Internet access, telephone, fax machine, power extension cords,
etc.), storage space in field office for supplies and interviewers’ personal items, locking and
unlocking of field office, vests and/or name tags for interviewers, survey equipment (EDCDs
and chargers, pens or pencils, clipboards, and bags), communication equipment (walkie-
talkies and chargers), parking for staff.

• Contingency plans—interviewers absent or arriving late, cancelled or delayed flights,
equipment malfunction (EDCDs, copier, printer, computer, Internet, walkie-talkie, etc.),
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bad weather (for groundside surveys outside), abusive passengers, delays at security check-
points, uncooperative airline staff, disruptions due to a breach of security or emergency
situation.

Examples of checklists are provided in Appendix C.

5.11 Survey Budget

Given the complexity and variability of air passenger surveys, it would be misleading to offer
even a range of budget numbers, let alone an approximate cost per response. Instead, the follow-
ing is a list of questions that the survey sponsors will need to answer in order to come up with a
realistic budget.

5.11.1 Planning

• How many people will be involved in the planning process?
• How many of these people will participate at no cost?
• How many meetings will there be?
• What sort of a meeting space will be required, and can this be obtained at no cost?
• Will travel expenses need to be reimbursed?
• Will there be beverages, snacks, or meals?
• Is parking cost an issue? Will someone need to arrange for parking permits?

5.11.2 Contractor Selection

• Who will prepare the RFP? Will this time be charged to the project?
• Who will evaluate proposals? Will this incur any costs?
• Will there be a pre-bid meeting? Will this incur any costs?
• Will bidders be interviewed? Who will be on the interview panel? Will this incur any travel

expenses or other costs?
• Will the staff time involved in contract negotiation and approval be charged to the project?

5.11.3 Questionnaire Design and Testing

• Who will be responsible for questionnaire design?
• How long will the questionnaire be?
• Will the questions be easy or difficult to craft? Is a previous or similar questionnaire available?
• Will the survey be programmed into EDCDs? If so, who will do the programming? Will this

incur any costs?
• How many people will test the programming of the EDCDs, if used? Who will do this? Will

this incur any costs?
• How many completed interviews will be collected during the pre-test?
• Where will the pre-test staff be briefed and debriefed?
• Where will the pre-test be conducted?
• Who will be involved in the pre-test and at what hourly rates?
• If there is no programming, how many copies of the draft questionnaire will be required?
• Will mileage, per diems, or other travel expenses be required for pre-test staff?
• Will parking cost be an issue? Will someone need to arrange for parking permits?
• Will there be a supplemental hand-out/mail-back questionnaire? What printing costs will be

involved? What postage costs will be incurred?
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5.11.4 Sampling Plans

• Who will prepare the sampling plan for each day? How long will this take? (It will take longer
than you think unless you have done it before.)

• How will the sampling plan be transmitted to the survey field team?
• Who will make sample adjustments as contingencies arise? How will these adjustments be

communicated to the parties who need to be aware of them?
• How will the project adjust if sample quotas are not met, and who will be responsible for

doing this?
• How many adjustments are likely to be made, and what are the implications for additional

survey days?

5.11.5 Badging

• How many field staff will need to be badged?
• Who will be trained in the badging requirements and make the badging arrangements?
• How long will each field staff member need to spend on the badging process?
• What contingency plans will be needed for field staff who do not pass the background check?
• Is parking cost an issue? Will someone need to arrange for parking permits?

5.11.6 Training

• Will field staff need to be trained?
• How many interviewers will need to be trained?
• How many other staff will be involved, and who will they be?
• How many days or hours will the training take? Will it take place over more than one day?
• What training materials will need to be reproduced?
• What sort of training space will be required, and can this be obtained at no cost?
• Will mileage, per diems, or other travel expenses be involved?
• Will there be beverages, snacks, or meals?
• Is parking cost an issue? Will someone need to arrange for parking permits?

5.11.7 Pilot Testing

• What aspects of the survey will be pilot-tested?
• Who will conduct the test?
• Who will conduct the debriefing and make adjustments as needed?
• Where will the debriefing take place, and can this space be obtained at no cost?
• What is the contingency plan if the pilot test reveals problems that need to be addressed? Will

this have any impact on costs?

5.11.8 Survey Implementation

• How many interviews will be completed or forms handed out and returned?
• On how many days will the survey take place?
• How many hours per day will need to be covered? Will very early and very late flights be

included? If they are included, who will cover them?
• What shifts will be involved on each day?
• How many interviewers will this require?
• How many supervisors will be required based on shifts, airport configuration, and walking

distances? What will the supervisors’ responsibilities be?
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• What are the pay rates for interviewers and supervisors? Will pay rates be higher for very early
morning and late-night hours?

• Where will the field staff be based at the airport? Will this location provide for ready access,
charging of electronic devices, security, and storage of both supplies and personal effects for
those in the field? Will this incur any costs?

• Will field staff wear uniforms or identifiable clothing (e.g., vests or aprons)?
• What supplies will be required?
• Will it be necessary to purchase or rent EDCDs and chargers, or other electronic equipment?

Do the EDCDs come with adequate software, or will software need to be purchased?
• How many copies of questionnaire forms will be required?
• Will show cards be used? How many sets will be required?
• Is there a supplemental hand-out/mail-back questionnaire? What printing costs will be involved?

What postage costs will be incurred?

5.11.9 Quality Control

• Who will be responsible for checking completed work?
• What percentage of all work will be checked at the beginning? As the project progresses? When

will this take place? (Beware of overtime!)
• What logic checks will be performed? Who will develop the protocols for these checks?
• How will completed and checked work be transmitted to the survey sponsor or technical

expert for further review? At what frequency will this occur?
• How much time will these further checks take? (Again, likely more than you think unless you

have done this before, particularly for a survey involving geocoding trip origins.)

5.11.10 Data Entry and Verification

• Will completed questionnaires need data entry?
• How will data entry be accomplished?
• How many mailed-back forms are likely to need processing?
• Will the data entry be verified? In what way and in what amount?

5.11.11 Analysis and Reporting

• What sort of report will be required?
• Who will prepare statistical tabulations or any computations needed?
• Will statistical software need to be purchased?
• Who will prepare the graphics? How many graphics will there be?
• Who will write each section of the report?
• How many sections will there be, and how long will each one be?
• Will there be an oral presentation?
• Will this presentation incur costs such as mileage or airfare, car rental, parking, and per diems?

5.12 Summary

Air passenger surveys are the most common type of airport user survey, but they involve many
complex issues that need careful consideration if the results are to be useful and accurate. These
issues include the following:

• Whether to interview passengers or use self-completed survey forms.
• Where to perform the survey.
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• When to perform the survey and over how long a period.
• How large a sample size to aim for.
• Development of an appropriate sampling plan.
• Development of a well-designed and carefully worded questionnaire.
• Selection and training of field staff.
• Planning of survey logistics.
• How to weight the survey responses.

Because air passenger characteristics vary by hour of the day and day of the week, passenger
surveys should generally take place over at least a full week and cover all hours of each day. These
surveys are best conducted either in the airline gate lounges before a flight departs or as passen-
gers arrive or depart from the security screening area. The choice of location will depend on fac-
tors such as the survey population, the types of information being collected, the layout of the
terminal(s), and the survey method used.

The fact that many passengers will be traveling as part of a group needs to be considered in
designing an air passenger survey. Self-completed surveys are usually handed out to every passen-
ger on a selected flight (or at least those waiting in the gate lounge), while interview surveys gen-
erally interview only one person from each air travel party. This difference needs to be reflected
in the questionnaire design, sampling plan, and analysis and reporting of the survey results.

Even with the most carefully designed sampling plan, it is inevitable that the resulting survey
responses will not exactly correspond to the composition of the underlying target population.
Some passengers will be over-sampled and some will be under-sampled. In particular, it is likely
that those passengers arriving at the gate close to flight departure time will be under-sampled.
Over-sampling or under-sampling may also result from variations in aircraft size, flight load fac-
tors, or constraints of the sampling plan. Therefore, it will generally be desirable to weight the
survey results. Calculation of appropriate weights requires careful thought and the collection of
ancillary information about the target population that can be used to determine the extent of any
bias in the survey responses.

Groundside surveys of vehicle occupants form a special type of air passenger survey that can be
used to obtain detailed information for planning airport groundside facilities. These surveys—
which provide information on greeters and well-wishers as well as passengers—are performed at
various locations on the airport landside, including terminal curbs, parking facilities, and shuttle
bus or public transportation pick-up and drop-off stops. Because the sampling rate varies widely
from location to location and time to time, the results need to be weighted using counts of vehi-
cles at different facilities as well as counts of originating and terminating air passengers.

Finally, this chapter has discussed the logistical issues involved in conducting air passenger
surveys and estimating the cost of planning and performing such a survey.
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Many of the issues related to planning and designing employee surveys are common to other
types of airport user surveys, and the reader will be referred to those sections of the guidebook
where applicable.

Employees working at the airport are an important user group. Although their numbers may
be relatively small, they use the airport facilities and services frequently, and their attitudes to
those facilities and services can affect other people’s uses and perceptions. Airport employees
for the purpose of this chapter include employees of the airport operator as well as those of air-
lines, government agencies, and other organizations providing services or support functions at
the airport.

6.1 Purpose of the Survey and the Data to Be Collected

The reasons for conducting employee surveys are often similar to the reasons for conducting air
passenger surveys, and frequently the two are part of the same study. Employee surveys are also
conducted to address employee-related issues. The types of issues addressed through employee sur-
veys include the following:

• Satisfaction with airport facilities and services—to identify areas where improvements 
are required, track trends, and assess whether specific actions have improved satisfaction
levels.

• Concession planning and performance—to collect information on use of concessions, length
of breaks, problems with current concessions, and desired improvements. Employees can be
significant users of the concessions, especially food and beverage concessions, and should be
considered in their design.

• Transportation planning—to obtain information on employees’ modes of transport to and from
work, routes, travel times, work schedules, parking requirements, and desired improvements.

• Employee issues—to obtain feedback on security or emergency procedures, and employee
communications.

As with all airport user surveys, the first step in conducting an employee survey is to outline its
goals and purpose. (See Chapter 2 for a discussion on specifying goals, defining the purpose of a
survey, the importance of doing so, and who should be involved.)

The choice of employees to be included will depend on the purpose of the survey and could
include the following:

• All people working on airport property.
• All employees based at the airport; this group excludes visiting flight crews, taxi drivers, etc.
• Selected employer or employee groups, such as airport authority staff or airline flight crew.

C H A P T E R  6
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• Employees working in a specific facility or geographical location, such as the passenger termi-
nal, the aircraft apron, or an airline maintenance base.

Confidentiality can be an issue. Employees may be reluctant to provide truthful responses if they
think their responses could be used against them by their employer or the airport. Questions related
to airport performance or communication could raise this concern. If such reluctance is an issue,
the survey should be conducted by a third party with assurances that the individual responses will
not be provided to the airport and results will be presented in aggregate form only. Alternatively,
the survey could be set up so the responses are anonymous.

6.2 Survey Methodology

The choice of survey method is governed by the target employee group and the available infor-
mation on those employees that allows them to be identified, sampled, and contacted. The meth-
ods appropriate for use in employee surveys are either on-site intercept surveys or self-completed
surveys distributed on the basis of lists of employees provided by employers.

For surveys of employees based at the airport, ideally lists of employees should be obtained from
each employer and used to identify the employees to be surveyed. Some employers may not be will-
ing to provide a list of employees but may be willing to distribute the questionnaires themselves. If
neither of these methods is possible, on-site surveys could be used, provided access can be obtained
to work locations or areas where the employees have their breaks.

Surveys of all employees working on airport property—including flight crews, for example—
will need to be conducted as on-site intercept surveys, or include an on-site intercept component.

6.2.1 On-Site Surveys

For on-site intercept surveys, each of the employee groups to be surveyed should be identified
and optimal locations to conduct the surveys should be determined. Employees should not be
surveyed when they are busy with work, and it may be difficult to contact them during breaks or
immediately before or after work. In these situations, self-completed questionnaires that employ-
ees can fill out when not working are the best option. The questionnaires could be distributed to
staff in the break rooms, at the check-in counters or work locations, or while they are seated in
the food courts. Nobody should be approached in a restaurant or cafeteria unless permission has
been obtained from the proprietor beforehand. In some situations, it may be possible to conduct
intercept interviews.

There are various options for collecting self-completed questionnaires. The survey staff could
return later to pick up the questionnaire and could clarify any questions or responses with the
employee at that time. Otherwise, drop boxes could be provided in the employee break rooms or
employer offices, or the forms could be mailed or faxed back.

In terms of logistics, employers at the airport should be notified of the survey and, 
where appropriate, access to employee break rooms and provision of drop boxes should be
arranged.

The advantage of using on-site intercept surveys is that it is not necessary to obtain employee
lists, which can be difficult to compile, especially if transient staff—such as airline crews, and shut-
tle bus and other ground transportation drivers—are to be included. The main difficulty with on-
site employee surveys is obtaining a representative sample. However, if the number of employees
in each employee group is known, at least approximately, weightings can be applied in the analy-
sis phase so that the results better match the employee population.
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6.2.2 Employer or List-Based Approach

The first step in using a list-based approach is to develop a list of all employees working at the
airport by asking employers for contact information for their employees for use in conducting a
survey. Some employers may prefer to distribute the questionnaire directly to their employees and
not provide contact information.

The information available on the employees will determine which of the following methods
can be used to contact them:

• Email—generally the quickest and easiest method, but email addresses may not be available for
all employees. The message would ask them to participate in the survey and could provide a
link to a Web-based questionnaire (see Section 1.4) that would be completed online. Alterna-
tive methods, such as including the questionnaire as an attachment or in the body of the email,
are not recommended because inexperienced users often have trouble dealing with these files,
and returning the completed questionnaires can be problematic. If email addresses are known
for most, but not all, employees, those without email addresses could be surveyed by mail or
telephone.

• Mail—usually the most reliable method for contacting employees whose home or work
addresses are available, but responses are usually slow and response rates are typically low.

• Telephone—allows the use of interviews, rather than self-completed questionnaires, but is
generally more costly to administer. It may take a number of calls just to reach the employee
on the telephone, and many employees may not have a telephone at their work location.
(Section 8.3 includes an extensive discussion on conducting telephone surveys.)

• Employer-distributed—recommended to be placed in an envelope with the employee’s
name on the envelope, so that it can be verified that each employee to be surveyed receives
a questionnaire.

Completed questionnaires could be collected using a drop box at the employee’s work location,
or by mail or fax. Another option with printed questionnaires distributed by mail or via employ-
ers is to include a Web address on the questionnaire and invite recipients to fill in the question-
naire online, if they prefer this method and have Internet access. If returning questionnaires by mail
is an option, pre-paid envelopes should be provided.

The advantage of a list-based method is that it is possible to use a structured approach to the
sampling of employees to ensure an unbiased representative sample is chosen. The main dis-
advantage is that it may not be possible to identify all employees working at the airport and include
them on the list, and a biased sample may result. Compiling the lists can also be time consuming,
and some employers may not cooperate, resulting in an incomplete list. The initial step should be
to ask employers if they will provide a list of employees and, if some will not, then decide how to
proceed. It may be necessary to switch to an on-site survey or a hybrid approach in which some
employees are surveyed with a list-based method and others are surveyed using an on-site
method. Switching approaches part way through the survey planning process can increase the
time and cost involved.

6.3 Sampling Methodology

The sample size and the method used to select the sample of employees to survey will depend on
the total number of employees (population) and any specific subgroups to be analyzed, and the
desired accuracy. If using mail, email, or employer distribution of questionnaires, the low response
rates associated with these methods, sometimes well below 50%, should be considered. When using
one of these methods at a small airport, it may be best to survey all people on the list (i.e., to con-
duct a census survey).
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For on-site surveys, the number of responses to be collected should be determined in advance.
(See Chapter 3 for a discussion on the different sampling methods and required sample sizes.)
An estimate of the number of employees at the airport will be required, even if this is only
approximate. For random sampling, required sample sizes to achieve an accuracy of better than
±5 percentage points27 for a categorical variable are given in Table 6-1 for a range of total num-
bers of employees at the airport. As discussed in Section 3.4, the required sample sizes vary
depending on the proportion of the population in the category of interest. This proportion will
not be known at the time of planning the survey and must be estimated, at least approximately,
based on past surveys, experience of other airports, and knowledge of the airport. Required sam-
ple sizes are given for three values of this proportion: 0.5, 0.25, and 0.1.28 The largest samples are
required when the proportion of the population in the category of interest is 0.5. Because most
surveys ask multiple questions with various unknown proportions in each category, the sample
size corresponding to a proportion of 0.5 should be used unless the survey sponsor is primarily
interested in questions where the proportion is lower. Further examples for determining the
required sample size are provided in Appendix B.

Note that for categorical questions with a fairly low proportion of respondents in a category
of interest, a margin of error of ±5 percentage points may not be considered accurate enough.

On-site surveys should cover weekday and weekend periods and morning, afternoon, and
evening shifts as well as a wide range of locations. The locations should include areas where the
employee groups go during their breaks, such as break rooms and public food courts.

Given the ad hoc nature of selecting employees to interview, the resulting sample may not be truly
representative of the employee population. It is therefore recommended that responses be weighted
to match subgroup sizes, for example by employer category, shift schedules, or work location.

6.4 Questionnaire Wording and Length

Questionnaire length, format, and clarity, and the use of pre-tests and pilot tests, are discussed
in Chapter 4.

The questionnaire for employee surveys should be relatively short, as employees are usually
busy during work time and value their breaks. The time needed to complete the survey should
be no more than 5 to 10 minutes.

Table 6-1. Sample sizes required for accuracy of better than 
5 percentage points in a categorical variable.

Sample Size Required for Category Proportion: Total Number of
Employees at Airport p = 0.5 p = 0.25 p = 0.1

50 44 43 37 
100 80 74 58 
200 132 118 82 
500 218 183 108 

1,000 280 225 122 
5,000 360 272 135 

Note: Assumes random sampling.

27 As discussed in Section 3.2, accuracy to within 5 percentage points is very different and usually much less stringent than
accuracy to within 5% of the proportion in the category.
28 For proportions (p) greater than 0.5, the required sample size is the same as for the proportion 1-p. For example, for a
proportion p = 0.75, the required sample size is the same as for p = 0.25.



Chapter 4 provides examples of types of wording that can be confusing, many of which are
applicable to employee surveys. Other examples of confusing wording include the following:

• Amounts spent at concessions—confusion may occur as to whether the amount is per visit (in
which case the number of visits per day is also required) or the amount spent per day. It is diffi-
cult for employees to estimate the average amount spent per day for concessions that they only
use once a week or once a month. A better approach is to ask when they last visited a particular
concession and how much they recall spending. The responses then provide a distribution of the
frequency of visits and the amount spent. The question should make it clear whether taxes and
tips should be included.

• Work location—some employees work in multiple locations.
• Category of employer—employees often do not recognize categories of employers such as

“concessions.” It is better to provide a wide range of options so few people will respond with
“other.” Include volunteer positions in the response options if the airport uses them (e.g., in
information booths).

Two sample questionnaires for employees are provided in Appendix H.

6.5 Measures to Obtain Adequate Response

The two main considerations in obtaining an adequate response rate are to clearly explain the
purpose of the survey in a way that will make the survey of interest to employees and to ensure
that it is easy for them to respond. The introduction should identify who is conducting the sur-
vey and who it is for. It should state how the results will be used, highlighting aspects that could
benefit them as airport employees.

Aspects such as the quality and friendliness of interviewers and the length, format, and ease of
understanding and completing the questionnaire (discussed in Section 5.6) apply equally to
employee surveys.

If questionnaires are being handed to employees while they are at work, they should be
approached when not busy, asked to fill out the form at their convenience, and informed what to
do with the completed questionnaire. Options, discussed earlier, include returning later to collect
the completed questionnaire, having a drop box, or using pre-paid reply mail. It will be necessary
to go to the same work locations over a range of times and days of the week to cover employees
working different shifts.

Interviews in employee break rooms or food courts are often very successful. The topics can
become points of conversation among employees and they develop more interest in the issues
being covered.

6.6 Survey Budget

The budget for employee surveys will include the following components: survey design and
planning, including development of employee lists if a list-based approach is used; question-
naire design, testing and printing, or loading onto a survey website; survey field staff and
supervisor wages and other on-site expenses; data entry, checking, and analysis; and report-
ing and presentation of findings. (See Section 2.5 for a more detailed discussion of the steps in
developing a survey budget.)

Concession and satisfaction surveys of employees are often conducted in conjunction with
passenger surveys, which can significantly reduce the costs of the employee survey, especially an
on-site survey. Contact with employees is best done during quiet periods at the airport, so employee
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interviews can often be conducted by the same set of interviewers in periods when they are not busy
with passengers. Costs for developing the questionnaire may also be lower as there will often be
overlap between the employee and passenger versions.

Costs will vary depending on the collection method, size of the sample (less so for Internet-based
surveys), difficulty in developing employee lists (for a list-based approach), and local factors. How-
ever, for a typical on-site airport satisfaction survey of around 150 employees at a small- to
medium-sized airport using a two-page questionnaire and conducted by a contractor, costs will
range from approximately:

• $10,000 to $15,000 for a stand-alone survey.
• $6,000 to $10,000 if conducted in conjunction with a passenger survey.

Costs for large airport access surveys can be much greater. One airport sampling 3,000 employ-
ees reported a cost of $80,000 for such a survey where questionnaires were handed out to employ-
ees and collected by either drop box or return mail.

Where the employee survey is being conducted in conjunction with a passenger survey, costs
could be reduced by keeping differences in the questionnaire and data analysis to a minimum, and
reporting results as a section in the report for the passenger survey. Reductions in the sample size
and time spent setting up the survey will decrease the costs but will lead to reductions in the accu-
racy of the results. When determining the scope and budget for an employee survey, note the pro-
portion of users represented by employees and scale the budget accordingly. This proportion is
usually relatively small, but at large hub airports, with airline crew bases, maintenance bases, and
extensive cargo facilities, the ratio of average daily employees to average daily enplaning passengers
can range from 25% to over 50%. At airline connecting hubs, the ratio of daily employee ground
access trips to originating passenger access trips frequently approaches and in some cases exceeds
100% (Gosling, 2008).

6.7 Summary

Employees make up a significant group of airport users and need to be considered when plan-
ning airport facilities and services. Employee surveys are conducted for a variety of reasons, includ-
ing assessing satisfaction with facilities and services, obtaining information for transportation or
concession planning, or addressing employee-related issues such as communication and knowl-
edge of airport procedures. Two approaches can be used: develop a comprehensive list of all
employees on which to base the survey or conduct on-site intercept surveys.

Questionnaires are usually self-completed, but an on-site intercept survey could collect responses
through interviews. At smaller airports, using a list-based approach with mail, email, or employer
distribution of questionnaires usually requires sampling all employees because of the high non-
response rates. At larger airports and for on-site surveys, a sample of employees is selected, but the
sample size is typically smaller than for passenger surveys because the surveyed population is smaller.
Concession and satisfaction surveys of employees are often conducted in conjunction with passen-
ger surveys, decreasing the costs and time involved.
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Many of the issues related to planning and designing tenant surveys are common to other
types of airport user surveys, and the reader will be referred to those sections of the guidebook
where applicable.

Airport tenants include a wide range of organizations, such as concession operators (retail,
food and beverage, car rental, courier, entertainment, etc.), airlines, government agencies, orga-
nizations providing aircraft and aviation services, organizations handling cargo and mail, gen-
eral aviation aircraft owners and fixed-base operators, and often non-aviation businesses as well.
The particular tenants to survey will depend on the goals and purpose of the survey.

7.1 Purpose of the Survey and the Data to Be Collected

Tenant surveys are conducted for a variety of reasons. Typical examples, and the types of data
collected, include the following:

• To obtain information to determine the economic impact of an airport. The types of informa-
tion collected typically include data on gross revenues, wages, and taxes; numbers of employ-
ees by part-time or full-time status and type of work; and the value of capital assets and capital
expenditures.

• To determine satisfaction with the services provided by the airport in its role as landlord. This
survey could include tracking tenant satisfaction and service requirements, identifying key fac-
tors that influence overall tenant satisfaction, gathering feedback about the quality of the services
provided by the airport and its efficiency in meeting tenant needs, and identifying opportunities
for enhancing tenant satisfaction and value. This type of survey should be conducted by a third
party, and responses should be kept confidential and released in aggregate form only.

• To obtain information on customer service through techniques such as “mystery shopper” sur-
veys. The survey could also include price comparisons with identical or similar off-airport
shops and services (e.g., restaurant chains). The results are used to make specific improvements
to concessions.

As with all airport user surveys, the first step in conducting a tenant survey is to outline its goals
and purpose. (See Chapter 2 for a discussion on specifying goals, defining the purpose of a survey,
the importance of doing so, and who should be involved.)

7.2 Survey Methodology

The options for conducting tenant surveys include using Internet, fax-in, or mail surveys (or a
combination of these) or on-site visits. Because the number of tenants is generally relatively small,
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all tenants in the categories of interest are usually surveyed, especially if the results will be compiled
for tenant subgroups. Where there are many tenants, selection of a sample is appropriate. Survey-
ing all tenants will help ensure an adequate response rate.

Mystery shopper surveys must obviously be conducted on site. These surveys are very different
from other tenant surveys and are discussed separately in Section 7.7.

7.2.1 Internet Surveys

Internet surveys are ideal for conducting tenant feedback and economic impact surveys. The
airport should have contact information for all tenants, which will generally include email
addresses. There may be exceptions in the case of general aviation aircraft owners or small, inde-
pendent concession operators, who may have to be surveyed using another method.

All tenants to be surveyed are sent an email asking them to participate in the survey and pro-
viding a link to the questionnaire on the World Wide Web. (See Section 1.4 for a discussion on
setting up a Web-based survey.) It is often a good idea to notify tenants in advance of the survey
by email or telephone and to follow up with non-responding tenants, again by email or prefer-
ably telephone.

Using Web-based surveys with initial contact via email has the following advantages:

• The survey is relatively easy to set up and administer.
• The use of email allows the survey invitation to be easily forwarded to the appropriate person

in the company.
• It allows respondents to complete the survey at a time convenient to them and to do so in more

than one session, if they wish (depending on the software used).
• It allows easy tracking of the number of responses and requires no data entry.
• Response rates are usually much better than with mail surveys.

The main disadvantages are that some effort may be required to compile a tenant email address
list and some tenants may not have email addresses or easy access to the Internet. A mail or fax-
in survey could be used for those tenants without email addresses. Many Web-based survey tools
allow for mailed and faxed replies to be entered manually so that they can easily be incorporated
into the Web-based survey results. However, response rates for Web-based surveys are not as high
as with on-site visits.

7.2.2 Mail or Fax-in Surveys

Mail and fax-in surveys are similar in approach to Internet surveys but require each tenant’s
mailing address rather than email address. Questionnaires are mailed to each tenant with a pre-
paid reply envelope, and responses are either mailed or faxed back.

The advantage of mail surveys is that all tenants will have a mailing address. The main disadvan-
tages are that response returns are often slow, the response rate is typically low, and responses must
be entered into a database for analysis. Non-responses are usually followed up by telephone, which
is more costly than sending bulk reminders via email but is generally more effective, particularly if
the emails have not been reaching the correct person.

7.2.3 On-Site Surveys

On-site surveys are the only viable method for mystery shopper surveys (discussed in Section 7.7).
On-site surveys can also be used for tenant feedback and economic impact surveys, but Internet or
mail surveys are generally preferable. Tenant staff available on site will often not be able to provide
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the required information and may be busy with customers, so interviews should be done by appoint-
ment. Tenant staff may also have to check company records to respond to some questions, thus
some questions might go unanswered with only a single interview. Generally, tenants are contacted
by mail or telephone to advise them about the survey and possibly schedule an appointment. Send-
ing the questionnaire in advance gives the tenants a chance to assemble any information needed.

The advantage of on-site surveys is that a deeper understanding of the issues is possible through
in-person interviews. The major disadvantages are that scheduling all the required interviews is
often difficult and on-site surveys are more costly to conduct.

7.2.4 Confidentiality

As confidentiality is an issue for tenant surveys, it is recommended that they be conducted by
respected third parties. Assurances should be given to the tenants that the information will be
kept in strict confidence and provided to the airport operator in aggregate form only.

7.3 Sampling Methodology

In the case of Internet or mail surveys, questionnaires or survey requests will generally be sent
to all tenants at the airport. However, including all tenants could be costly, especially for on-site
interviews at large airports. If only a sample of tenants is required, a stratified sample of tenants
should be surveyed where the tenants are grouped by category—for example, concessions, air-
lines, government and security agencies, individual aircraft owners, and other organizations. The
sample size will depend on the purpose of the survey, the desired level of accuracy, and the num-
ber of tenants in each category.

For random sampling, required sample sizes to achieve an accuracy of better than ±5 percent-
age points for a categorical variable are given in Table 7-1 for a range of total numbers of tenants
at the airport. As discussed in Section 3.4, the required sample sizes vary depending on the propor-
tion of the population in the category of interest. This proportion will not be known at the time of
planning the survey and must be estimated, at least approximately, based on past surveys, experi-
ence of other airports, and/or knowledge of the airport. Required sample sizes are given for three
values of this proportion: 0.5, 0.25 and 0.1.29 The largest samples are required when the proportion
of the population in the category of interest is 0.5. Because most surveys ask multiple questions
with various, unknown proportions in each category, the sample size corresponding to a propor-
tion of 0.5 should be used unless the survey sponsor is primarily interested in questions where the

Table 7-1. Sample sizes required for accuracy of better than
�5 percentage points in a categorical variable.

Sample Size Required for Category Proportion: Total Number of 
Tenants at Airport p = 0.5 p = 0.25 p = 0.1

30 28 27 25 
50 44 43 37 
75 63 60 49 

100 80 74 58 
200 132 118 82 
400 196 168 103 

Note: Assumes random sampling.

29 For proportions (p) greater than 0.5, the required sample size is the same as for the proportion 1 – p. For example, for a
proportion p = 0.75, the required sample size is the same as for p = 0.25.
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proportion is lower. Further examples for determining the required sample size are provided in
Appendix B.

Depending on the purpose of the survey, it may be appropriate to sample a greater proportion
of some subgroups than others. If a similar level of accuracy is desired for each subgroup, a higher
sampling fraction would be used for smaller subgroups or for subgroups where the variance of the
characteristic of interest, say economic impact, is greatest. Thus, subgroups with a high economic
impact such as airlines would have a higher sampling fraction than owners of individual private
aircraft.

For economic impact surveys, the treatment of non-responses can significantly affect the results.
The economic impact of individual tenants varies greatly, particularly between groups of tenants.
Use of only the data from responding tenants would lead to underestimation of the total impact,
and expanding the sample results on the basis of the average response for each group of tenants
could result in large errors, depending on the tenants that did not respond. Every effort should be
made to obtain some response from all tenants, even if only basic information—such as the num-
ber of employees or gross revenues—is obtained from some organizations. This information can
then be used to develop weights to expand the data received from each group of tenants to repre-
sent the total group. If no information can be obtained from some tenants, the airport will always
know something about the size of each tenant. In many cases they will know the number of employ-
ees from issuing security badges. They will also know the size of the area leased and in many cases
will have traffic or revenue data from required reports or concession fees. This information can be
used to estimate the relevant economic measures for the non-respondents, based on the data from
the responding tenants.

Mystery shopper surveys will generally be conducted on all food and beverage and retail con-
cessionaire tenants (see Section 7.7).

7.4 Questionnaire Wording and Length

Tenant feedback and economic impact surveys should take less than 20 minutes, preferably
much less, including finding the data. There is always a temptation to ask for more detailed infor-
mation than is required; however, this can significantly affect the response rate. The survey
should be restricted to requests for information that a knowledgeable person within the orga-
nization will know immediately or be able to obtain easily. As discussed in Section 4.3, deter-
mine in advance exactly what information is required and how the response from each question
is going to be used.

A sample tenant questionnaire is provided in Appendix I.

7.5 Measures to Obtain Adequate Response

A high response rate is important for obtaining accurate, unbiased results. The following
measures could be taken to improve the response rate:

• Include the name of the company or organization conducting the survey and the survey
sponsor in the introduction to the survey. The introduction should clearly state the purpose
and how the results will be used, highlighting aspects that could benefit the respondents as
airport tenants.

• Make it easy for the tenants to respond. Use of email to distribute the questionnaire allows it
to be easily forwarded to the appropriate person. Try to keep the requested data to things the
respondent will know immediately or be able to find out easily.
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• Alleviate confidentiality concerns. The survey should be conducted by a third party with an
assurance that all responses will be kept confidential and information will only be released in
aggregate form so that responses from individual tenants cannot be identified. It may be use-
ful to include some information about the survey organization to show that it is a respected
organization with much to lose by breaking the confidentiality commitment.

• If conducting a Web-based survey, use software that allows respondents to save partially com-
pleted responses and complete them at a later time.

• Follow up with non-responding tenants. Initially this can take the form of email reminders,
but should include a telephone call if nothing has been received after two or three reminders.
The telephone call would be a good opportunity to attempt to obtain at least an estimate of
the number of employees or gross revenue for those declining to complete the survey.

• Give recipients adequate time to respond. The deadline for responding should allow sufficient
time for people on vacation, leave, or work-related trips to respond when they return. Two weeks
is a reasonable period, increased to three weeks in July and August or around Christmas (although
it is preferable not to schedule tenant surveys during these periods if possible). Reminders
should be sent weekly, with a final reminder within 48 hours of the survey’s closing time.

7.6 Survey Budget

Tenant surveys are relatively inexpensive to conduct using an Internet approach, but costs
can increase significantly if initial response rates are low and many telephone follow-up calls
are required.

The budget for tenant surveys will include the following components: survey design and plan-
ning, including development of tenant lists; questionnaire design, testing, loading onto a survey
website; follow-up of non-respondents; checking and analysis of responses; and reporting and
presentation of findings. (See Chapter 2 for a more detailed discussion of budgeting.)

Costs will vary depending on the collection method, sampling method, size of the sample (less
so for Web-based surveys), difficulty in developing tenant lists, and the initial response rate. How-
ever, for a typical Web-based survey with 10 to 20 questions where email addresses can be pro-
vided by the airport and telephone follow-up is only required for 25% of tenants, costs might be
approximately:

• $8,000 for a survey of 50 tenants.
• $12,000 for a survey of 100 tenants.
• $15,000 for a survey of 150 tenants.
• $18,000 for a survey of 200 tenants.

If the tenant survey is conducted on a regular basis, some items—such as survey questionnaire
development and implementing it on the website—may entail minimal costs after the first sur-
vey. The start-up costs that could be avoided in subsequent surveys are typically in the $2,000 to
$5,000 range.

Costs could be less if the initial response rate is very high or if non-respondents are followed
up via email only. However, if response rates are low, the confidence in the results will be reduced
and there will be additional costs for the analysis of non-responses.

7.7 Mystery Shopper

A mystery shopper survey is a very different type of tenant survey from the tenant feedback
and economic impact surveys discussed above.



A mystery shopper survey is part of an overall program to assess the performance of concessions
and identify deficient areas and specific improvements that could be made. The purpose of a mys-
tery shopper survey is to anonymously evaluate customer service, operations, employee integrity,
merchandising, and product quality of airport concessionaires. Product returns are also conducted
where possible. Each concession is “shopped” at least twice—once during a busy period and once
during a slower period. By shopping the store at least twice at different times, the survey staff will
likely encounter different employees. Mystery shopper surveys are usually conducted on an ongo-
ing basis every three or six months. The types of information collected on each concession include
the following:

• Staff attributes—such as the greeting and assistance given, friendliness, courteousness and
appearance, helpfulness, knowledge of the store’s products, and whether a uniform or name
badge was worn.

• Product selection—range, quality, display, items available and easy to find, prices clearly
marked either on or in front of items.

• Purchase/checkout—length of queue, time in queue and being served, whether cashier stated
purchase total and offered a bag and receipt, and whether transaction was accurate.

• Returns—whether returns are accepted, length of queue, duration of transaction, staff knowl-
edge of the return process, accuracy of refund, whether customer was asked why the product
was returned, and whether staff suggested another product where appropriate.

The mystery shoppers assess the concession while making a purchase or return, and immedi-
ately after leaving the store answer a series of questions related to each attribute, with most attri-
butes simply requiring a numerical ranking, a yes/no answer, or time duration. Price comparisons
can also be made with similar off-airport stores or with other airports.

Usually more than one shopper is used and each assesses a concession once. Some of the ques-
tions call for judgment (e.g., “friendliness of greeting”), and using a number of survey staff reduces
dependence on a single opinion. It is essential that survey staff go through a training session with
the supervisor, so that they fully understand exactly what they should be looking for when rating
an attribute and there will be some consistency in the results. The shoppers also should provide
comments or explanations where relevant, especially if poor ratings are given. These comments
will be particularly useful when identifying specific improvements to be made.

When analyzing the results, both the average score and any variation between scores should
be considered. One low score may not be cause for concern, but if a number of shoppers give a
low score, or other related attributes also receive low scores, further examination should be con-
ducted. These concessions should be surveyed again to determine if the poor rating is a trend or
an anomaly.

The main advantage of mystery shopper surveys is that they provide assessments of the
detailed attributes of concessions. Respondents to air passenger or employee surveys generally
will not be able to recall these attributes in such detail or will not be able to answer this type of
question due to time constraints. Mystery shopper surveys can be used in conjunction with pas-
senger satisfaction surveys to identify areas with deficiencies as well as specific improvements
that could be made.

The major disadvantages of mystery shopper surveys are that a very limited number of shop-
per surveys of a concession are made, many of the assessments rely on judgment, and the rating
is dependent on the person making the assessment. Thus if there is significant variation in ser-
vice quality over time, or in how the mystery shoppers rate the same attribute, the resulting rat-
ings may not be accurate. Results can be skewed if an infrequent event occurs during a particular
survey. The variation between mystery shoppers can be reduced with good training and by select-
ing survey staff that are typical of the profile of airport concession users.
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When using the results of a mystery shopper survey, it is important to take these potential lim-
itations into consideration.

7.8 Summary

Surveys of tenants are usually conducted to collect information for studies of the economic
impact of airports or to determine tenant satisfaction with the airport as landlord. The best method
for conducting these types of surveys is to send invitations to participate by email with a link to a
Web-based survey. All tenants will usually be surveyed using this approach, with follow-up emails
and telephone calls to those not responding. The surveys should be conducted by respected third
parties with assurances that the data will remain confidential. Tenant surveys are relatively
inexpensive to conduct compared to other airport user surveys.

Mystery shopper surveys are a different form of tenant survey. Their purpose is to anonymously
collect detailed information for assessing the performance of airport concessions. This informa-
tion is used to identify each concession’s strengths and deficiencies as well as specific improvements
that could be made.
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Many of the issues related to planning and designing surveys of area residents are common to
other types of airport user surveys, and the reader will be referred to those sections of the guide-
book where applicable.

8.1 Purpose of the Survey and the Data to Be Collected

Most surveys of area residents are conducted to obtain information for marketing and airport
planning purposes. Common areas of inquiry include reasons residents choose one airport over
another, the extent to which residents of one area are using an airport in another area, the trip char-
acteristics (airline, final destination, airfare, etc.), why the other airport is preferred, what might
make the local airport more attractive to prospective passengers, what messages about the airport
would resonate with these passengers, and what information sources passengers are using to make
airport choices.

8.2 Survey Methodology

Surveys of members of the general public are most commonly conducted by telephone, because
this is by far the most cost-effective method. Although some contend that such surveys can now be
conducted via the Internet, the fact remains that only 45% to 60% of households are online,
depending on whose figures one uses and the community in question. In addition, online surveys
generally have the lowest response rates of any of the available survey strategies, which can lead to
results that are unrepresentative of the population of interest.

For these two reasons, the telephone remains the preferred approach. Whether the Internet
comes into its own as a vehicle for general public surveys will depend on its future rate of penetra-
tion. Of course, telephone surveys also have their drawbacks. These, and the methods used to over-
come them, are discussed in the following section.

8.3 Sampling, Coverage, and Timing

8.3.1 Types of Telephone Survey Samples

Unfortunately, there are no lists of telephone numbers of all members of the general public from
which an airport could select a list of people to call. Accordingly, less than optimal lists or some
alternative approach must be utilized.

Various types of lists do exist, but none of them represent randomly selected samples of all peo-
ple in a given geographical area. In addition, most such lists, usually purchased from brokers, are
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compilations of people with particular characteristics. Typically, these lists contain non-random
samples of “low-incidence” target groups—groups whose proportion in the general population is
small. If such a target group is of interest, it is acceptable to sample from non-random lists because
the cost of searching for members of low-incidence groups is usually prohibitive. If the target is the
general public as a whole, however, the non-randomness of lists makes them widely frowned on as
sampling sources.

The alternative, which is theoretically elegant but messy in practice, is to use something called
“random-digit dialing” (RDD). In brief, RDD samples are constructed by combining known pairs
of area codes and prefixes (the first three digits of a telephone number) with a random four-digit
suffix. The elegant aspect of an RDD sample is that it represents a true random sample of every
telephone-owning household in an area. Households without telephones are excluded, but this is
only an issue in areas with high proportions of non-telephone households. Overall, about
97% of American households have telephones. Households with multiple land lines are also over-
sampled, but this usually has a trivial impact on survey results.

Importantly, households with unlisted numbers (as well as newly listed and erroneously listed
numbers) are included. Because about a third of numbers in the United States are unlisted, this
is a key benefit of RDD.

One challenging aspect of RDD is that it includes a lot of “junk” numbers: fax machines, data
lines, businesses, non-working numbers, and the like. Although this does not affect the response
rate for an RDD sample—these numbers are simply excluded from the calculations—it does affect
the cost of the survey. It is not at all unusual to have to generate and dial 8 to 10 numbers for every
completed interview in a relatively simple survey. Completion rates are generally between 1.25
and 1.75 interviews per interviewer per hour, which becomes boring for the interviewers and
expensive for the sponsors.

Another challenging aspect of RDD sampling is what happens with a “ring-no-answer”—a
number that is never answered when repeatedly dialed. Answering machines usually give suffi-
cient clues for categorizing the number as either a residence or a business, but many of these num-
bers have no answering machines. Dialing such numbers dozens of times usually resolves their
status, but this is extremely expensive and usually done only during large academic or federal gov-
ernment surveys. How these numbers are treated in final response rate calculations thus becomes
problematic.

8.3.2 Call Sequence and Design

If most studies do not dial numbers dozens of times, how many calls are usually placed? This
matters, because the more calls that are made, the more representative the sample becomes as more
and more hard-to-reach people are included. However, multiple dialings lead to increased costs.

The general rule among public opinion researchers outside academia is to use a sequence of
between four and six calls spread over different days of the week and different times of day. Most
call centers dial from 5 to 9 p.m. local time Monday through Thursday or Friday (Friday evening
is the least productive time) and during some hours Saturday and Sunday (Sunday evening is the
most productive time). Generally, calls past 9 p.m. are frowned upon, as are calls before 10 a.m.
Saturday. Whether calling before noon on Sunday makes sense is a function of the area and how
many people attend church, go to Sunday brunch, or both.

8.3.3 Sources of Bias

As noted previously, one small source of bias in telephone surveys derives from the exclusion
of non-telephone households, and another emerges from households with two land lines. Both
of these are quite trivial and in most cases dismissed as inconsequential.
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A larger potential source of bias is how ring-no-answer numbers are handled. Whether these
numbers actually create a bias in any given study is generally unknown, because in most cases
the numbers are fairly rapidly abandoned.

A potentially more important source of bias is refusals, because it is clear from many studies
that people who refuse differ from those who do not. As a result, it is generally wise only to use
call centers that focus on and keep refusals under control. For a medium-interest, relatively brief
and well-designed survey of the general public, a refusal rate of more than 30% is an indicator
that refusals are not being controlled.

Many call centers now attempt refusal conversions, and the general consensus is that these
efforts are worthwhile. In conversions, the most persuasive interviewers try a number at which
a refusal occurred another time. Only if they are refused a second time is the number abandoned.

It is also worth noting in this regard that most people refuse not because they never do surveys,
but because the interviewer called at an inconvenient time. Frequently, callbacks occur at a bet-
ter time for the respondent, and consent is readily obtained. It is also possible that someone else
eligible to participate in the survey and with a generally more favorable attitude will be reached.

At the same time, so-called “hard refusals”—those who say they don’t do surveys or who
request to be placed on a do not call list—are never called back, because the outcome is pre-
dictable. (Survey research is not subject to the do not call laws, but many people do not know
this and ask for do not call protection anyway. Most call centers oblige them.)

If sample types other than RDD are used, a major source of bias is the exclusion of households
with unlisted telephone numbers. This is particularly true in areas where the proportion of unlisted
numbers is high; in some parts of the United States, the unlisted rate currently exceeds 70%.

Finally, there is the issue of cell-phone-only households. Although estimates on the number
of such households vary, this problem is not trivial. The problem is compounded by the fact that
it is illegal to use automated dialing equipment, which many call centers use, to call cell phones.
In addition, if interviews are actually conducted on cell phones, the respondent may be paying
for the privilege with precious minutes.

At present, the survey research profession has not come up with a satisfactory solution to this
problem. Recent experiments with dual sampling frames (one for cell phones and one for land lines)
have had some success in reaching the cell-phone-only population, but these experiments are in
their infancy. In the meantime, it probably makes sense to stay with a traditional RDD sample.

8.3.4 Dates to Avoid

Although it may seem obvious that certain dates should be avoided in conducting a telephone
survey, some organizations have overlooked this basic concept. Dates to avoid include:

• Major holidays, including the day before, day of, and day after Thanksgiving.
• The annual income tax due date in April.
• Any date from December 15 through January 2.
• The day of any major sporting event.

8.3.5 Sample Size

Generally, sample sizes for surveys of area residents are determined using the formula for pro-
portional data, as most of the results that are obtained in such surveys are expressed as percent-
ages. It is also generally assumed that the distribution of the data will be the worst-case scenario
(a 50/50 split). True pilot tests in order to establish a different and more favorable benchmark are
rarely conducted in telephone research. Further parameters for the sample are usually fixed in
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advance based on the available budget, assumptions about the importance of the results, and the
risk of making wrong decisions based on the findings.

Customarily in opinion research, the confidence level is fixed at 95%. The confidence interval
or margin of error is then stipulated based on the factors outlined in the previous paragraph. For
public opinion research, the margin of error is most often fixed at ±5 percentage points, leading to
a sample size of 400 (rounded up from 384). A margin of ±3 percentage points requiring a sample
size of 1,000 is also common. Larger sample sizes are utilized for high-risk projects and when sub-
group analysis will be conducted. Commercial market researchers frequently use a ±6 percentage
point margin of error and thus a sample size of 300. Selection of sample sizes and the associated
errors and confidence intervals are discussed in detail in Section 3.4, and further examples for deter-
mining the required sample size are provided in Appendix B.

8.4 Questionnaire Wording and Length

Experience suggests that surveys of the general public will start to experience unacceptable
rates of refusals and terminations (people who quit in the middle of the interview) when 
the interview goes past about 10 minutes. Cooperation rates are highest when interviews are
five minutes or less, although it is admittedly difficult to craft such a short survey on most topics.

A detailed discussion of question wording issues can be found in Section 4.3. There are
nuances in how questions are worded across methods (e.g., the phrase “the following list” works
well for self-completed questionnaires but sounds nonsensical over the telephone), but the
fundamental principles are the same for all methods.

A sample questionnaire for area residents is provided in Appendix J.

8.5 Measures to Obtain Adequate Response

As pointed out in previous sections, obtaining an adequate response is key to a survey’s
success. A low response rate leads to questionable results. Important aspects in conducting a
telephone survey include the following:

• A centralized facility where interviewers are closely supervised and regularly monitored,
ideally during every shift.

• A thorough interviewer training program.
• A comprehensive and proactive approach to coaching interviewers whose skills need improve-

ment or who are doing something wrong during their interviews.

Generally, data quality will be superior if a computer-assisted telephone interviewing (CATI)
system is used, although this is not necessarily the case. However, complicated questionnaires with
many skips and branches should always be done on CATI systems; they are simply too difficult for
interviewers to follow correctly on paper.

Finally, there is the issue of languages. There are some communities in which interviewing needs
to be conducted in a language other than English. However, even in areas with high percentages of
people who speak other languages, many of these people also speak English, and some would pre-
fer to be interviewed in English to show they are trying to learn, even if the interview takes longer
as a result. It is therefore wise to ask the call center what their experience is when questionnaires
are translated; often the translation is not worth the time and cost.

It is also important to note that interviewing in other languages requires a written translation of
the questionnaire in addition to bilingual interviewers. If interviewers are simply asked to translate
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on the fly, they will come up with many different wordings, which will cause inconsistencies in the
way questions are interpreted and possibly the responses obtained. This occurrence can compro-
mise the utility of the results.

8.6 Survey Budget

A number of factors influence a telephone survey budget. In terms of the survey itself, inter-
view length, types of questions (open-ended versus closed-ended), languages to be used (both the
number of languages to be used and the difficulty of recruiting interviewers who are fluent), call
sequences, the level of data analysis required, and the nature of desired deliverables all play impor-
tant roles.

Geography is also important, in two respects. In areas with a high cost of living, survey costs will
be higher because rents, salaries, and wages are higher. And in urban areas, costs will be higher
because cooperation is more difficult to achieve than it is in rural or suburban areas.

Given these factors, it is difficult to give “a price” for a telephone survey. However, if one con-
siders a typical survey, which is 10 minutes long, directed to the general public, conducted in a
moderately cooperative market, and includes two open-ended questions, the unit price (cost per
interview) is likely to be in the $40 to $50 range. Surveys that are shorter, are targeted to more coop-
erative areas, or have fewer open-ended questions will generally cost less; those that have a nar-
rower target audience (e.g., only people who have made an air trip in the preceding year) will tend
to cost more.

8.7 Summary

Most surveys of area residents are conducted to obtain information for marketing and airport
planning purposes. Typically, these surveys are conducted by telephone. Unfortunately, there are
no lists of telephone numbers for all members of the general public from which an airport could
select a list of people to call. The widely accepted alternative approach is to use RDD.

Perhaps the greatest source of bias in telephone surveys is the refusal of potential interviewees
to participate. Smaller sources of bias are non-telephone households and telephone numbers that
are not answered after repeated calls. A more recent, and growing, cause for concern is house-
holds that have only cellular telephones. Most RDD samples exclude cell phones because it is ille-
gal to dial cell phone numbers automatically and because the respondent must pay the cost of
the call.

Experience suggests that surveys of the general public will start to experience unacceptable rates
of refusals and terminations when the interview exceeds about 10 minutes. Cooperation rates are
highest when interviews are five minutes or less.

The cost for a telephone survey is influenced by a wide variety of factors—including interview
length, types of questions, languages to be used, how many calls are placed to each number, the
level of data analysis required, and the nature of desired deliverables—making it difficult to pro-
vide a generalized cost estimate. If one considers a typical 10-minute survey, however, the unit
price (cost per interview) is likely to be in the $40 to $50 range.
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Many of the issues related to planning and designing surveys of area businesses are common
to other types of airport user surveys, and the reader will be referred to those sections of the
guidebook where applicable.

Note that “area businesses” are typically not restricted to private companies, but include gov-
ernment departments and public institutions such as universities and health care providers.

9.1 Purpose of the Survey and the Data to Be Collected

Surveys of area businesses and other organizations are undertaken for a number of reasons,
such as the following:

• Determining the importance of the airport to the business community for use in economic
impact studies.

• Collecting information on air travel needs for use in preparing cases to present to airlines to
attract improved air services at the airport.

• Collecting information on business travel characteristics, use of airports in the region for both
commercial and business aviation, and desired improvements in aviation facilities and services.

• Determining awareness of the facilities and services at the airport and the value of the airport
to the community.

As with all airport user surveys, the first step in conducting a survey of area businesses is to
outline its goals and purpose. (See Chapter 2 for a discussion on specifying goals, defining the
purpose of a survey, the importance of doing so, and who should be involved.)

9.2 Survey Methodology

Surveys of area businesses and other organizations are perhaps the most difficult of all airport
user surveys to perform in a way that gives results that accurately reflect the characteristics and
views of the target population. The size and types of businesses, and their air travel requirements
and use of airports in the area, vary widely from one business to another. Clearly defining the goals
of the survey and the target population of businesses, selecting the appropriate sampling strategy
and deciding how to handle non-responses are critical to producing reasonable results. Typically,
all organizations in an area will compose the population of interest. To define a sample of these
organizations, a list of all of them would ideally be developed, as—unlike air passengers—they
cannot be sampled as they make use of the airport. Development of such a list can be difficult, if
not impossible, and the surveyed population is often restricted to businesses for which contact
information is readily available.
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Lists of businesses are often obtained by cooperating with local business organizations such
as the board of trade, chamber of commerce, or economic development council or corporation.
In some instances, such as studies to improve air service at the airport, the local business orga-
nization may be a survey co-sponsor and will be willing to send the questionnaire out to its
members. In other cases, local business organizations may be unwilling to burden their mem-
bers with yet another survey. In these cases other sources, such as telephone directories, may
have to be used.

Four methods can be used in surveys of area businesses:

• Mail—slow and typically gives a very low response rate. It can be more costly than an email/
Internet approach. Use of fax to send the survey request and return responses can reduce
the time to conduct the survey and postage costs. However, because of the large amount of
junk fax marketing, a fax request is unlikely to be answered unless it is sent to a specific
individual.

• Telephone—time consuming and costly, difficult to schedule interviews, and as a practical
matter limits surveys to a sample of businesses, but response rates are better than mail or fax.
A follow-up call may be required if the respondent has to look up an answer to a question.
(Section 8.3 discusses telephone surveys in more detail.)

• In-person—very time consuming and costly, difficult to schedule interviews, and as a prac-
tical matter limits surveys to a smaller sample of businesses than telephone surveys, but can
provide a better understanding of the issues and better response rates than mail or Internet
surveys. When answers require research on the part of the respondent, a follow-up call may
be required.

• Internet—easiest and least costly, allows emailed survey requests to be easily forwarded to the
appropriate person, and provides flexibility for respondents to complete the Web-based survey
at a convenient time and answer the questionnaire in stages. It also facilitates easy follow-up of
non-responses and eliminates data entry. Response rates can be low, but can be improved sig-
nificantly with telephone contact before and/or after sending the request to participate in the
survey. This approach can only be used if email addresses are available, but most business orga-
nizations now collect the email addresses of their members.

Each of these survey methods are discussed further in Section 2.2.

Non-response can be a significant problem with surveys of area businesses, particularly mail
and Internet surveys. If the purpose of the survey is to estimate air travel demand and character-
istics, non-response is highly correlated with a business’s use of air travel. Businesses making lit-
tle or no use of air travel will be much less likely to see any value in completing the questionnaire.
When analyzing the results, assuming that non-respondents have the same air travel characteris-
tics as responding businesses or assuming they do not make any air trips at all could lead to sig-
nificant errors. This problem can be reduced, to some extent, by following up with a sample of
non-respondents and asking them for general information about the size of their organization
and use of air travel.

Weighting of responses can be an issue due to the potential differences between large and small
businesses. For example, in airport awareness studies, should all businesses be treated equally, or
should large businesses be given more weight and, if so, by how much? Similar issues come up in
other types of area business surveys for questions not scaled by the size of the business or level of
air travel. For example, where businesses are asked “How critical is air service to your business?”
should all businesses be weighted equally, or should larger businesses be given more weight? The
weighting to be used should depend on the intended use of the results. For example, responses
could be weighted by the number of local employees or results reported separately for organiza-
tions of various size categories.
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9.3 Sampling Methodology

The first step in determining the sampling methodology will be to define the population of
interest. Is it all businesses in the area, a particular industry segment, or just businesses that make
use of the airport? The sampling method and sample size will depend on the survey method used.
Using the Internet method in a small city, it may be possible to survey all businesses for which
email addresses are available, but generally only a sample will be surveyed. The low response rates
for Internet and mail surveys need to be taken into account when determining the sample size.

For telephone or in-person interviews, the budget will usually only permit a survey of a pro-
portion of area businesses. Given the wide range of businesses and their varying air travel
requirements, businesses should be grouped and a stratified sample of businesses selected to sur-
vey. Stratification should be based, if possible, on the type of business and number of local
employees or some other measure of the size of the business. Unfortunately, data on businesses
from business organizations do not always include a measure of the size of the business. If pos-
sible, categories of businesses should be chosen so that they are comparable to categories used
by other organizations or government departments (e.g., the North American Industry Classi-
fication System codes of the U.S. Census Bureau) to allow comparison and sharing of data.

Where stratified sampling is used, the proportion of businesses in each stratum (group) will gen-
erally not be the same for all strata. As discussed in Section 3.3, the sampling fraction should be
greater in strata with higher variation in the variables of interest within the stratum. For example,
if interested in the numbers of air trips by employees of a business, the variation in the numbers of
trips per employee will vary by type of business. Variation for consulting firms is likely to be much
greater than for retail firms. Thus, for determining the total air trips by employees in the area, the
proportion of consulting companies in the area surveyed should be higher than the proportion of
retail firms. (Appendix B provides information on determining the sample size for each stratum.)

Alternatively, sample sizes for each stratum could be set so that the level of accuracy in the
variable of interest is similar in each stratum. For a categorical variable using random sampling
within a stratum, Table 3-3 could be used to determine the sample size for each stratum. With
strata based on the size of the business, there will be few very large businesses and many very
small businesses and so a much higher proportion of the very large businesses will be required
than of the very small businesses to obtain a similar level of accuracy.30

9.4 Questionnaire Wording and Length

Questionnaires for surveys of area businesses should be kept short to maximize response rates.
The time required to complete the questionnaire should not exceed about 20 minutes for busi-
nesses where air travel is very important to the business and about 10 minutes in other cases.

The questionnaire should be structured so that businesses that rarely or never use air service
will only answer the first few questions. For Internet surveys, these questions could even be
included in the email message so that businesses can respond with this information very easily.

The questionnaire format, structure, and clarity, and the use of pre-tests are important con-
siderations, as discussed in Chapter 2. To keep the questionnaire as short as possible, it is very
important to match the questions to the purpose and goals of the survey, eliminating “nice to
know” questions and focusing only on “need to know” information.

30 For example, if there are 10,000 businesses with fewer than 10 employees and 50 with more than 500 employees, to obtain
similar accuracy in the two groups for a categorical question, 370 of the 10,000 very small businesses (3.7%) and 45 of the
50 large businesses (90%) would have to be surveyed to give an accuracy of ±5 percentage points.
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Questions asked when surveying businesses are very different from the questions used in other
airport user surveys, which typically survey individuals. In medium- and large-sized organiza-
tions, for example, uncertainty can arise over which office or department should be responding
to the survey. For business locations that are branches of a larger organization, the question word-
ing should be clear as to whether information should be provided for the local branch or the whole
organization.

In general, branches of larger organizations should provide information for only the branch
in question. Not only may the branch personnel not have the relevant data for other branches,
but also this procedure will avoid double counting in the event that some of the other branches
also respond to the survey.

Another issue is whether any reasons given or opinions expressed are those of the person respond-
ing to the survey or represent the position of the organization as a whole. While it may be desirable
to obtain reasons or opinions for the organization, rather than the individual responding to the sur-
vey, this might require a level of internal approval that would preclude a response. One potential
solution is to ask the respondents to indicate their personal view of the organization’s position.

In addition, questions should differentiate between commercial air service and corporate or
charter services the business may use, since many medium- and large-sized businesses use sev-
eral types of air transport.

9.5 Measures to Obtain Adequate Response

Measures that should be taken to improve the response rate of surveys of area businesses
include the following:

• Market the survey. Seek the support of local business organizations and ask them to let their mem-
bers know about the survey and why it is being performed, and encourage their participation.

• In the introduction to the survey, include the name of the company or organization conduct-
ing the survey and the survey sponsor, and make it clear what the survey is for, how the infor-
mation being sought could benefit local businesses, and that all information provided will be
treated as confidential and only released in aggregate form.

• Keep the questionnaire short and avoid asking for information that is difficult to obtain; let
respondents know that approximate numbers are sufficient.

• Allow respondents adequate time to reply. The deadline for responding should allow sufficient
time for people on vacation, leave, or work-related trips to respond when they return. Three
weeks is a reasonable period, but longer may be advisable in July and August or around Christ-
mas. Reminders should be sent weekly, with a final reminder within 48 hours of the survey’s
closing time.

• For Internet surveys:
– Make a telephone call for the initial contact (if the budget permits) to explain the reason

for the survey and identify the correct recipient.
– Allow respondents to save a partially completed response and come back later to complete it.
– Follow up non-responses and partially completed responses with emails and/or telephone

calls.

9.6 Survey Budget

The cost to conduct surveys of area businesses varies greatly with the survey method and the
level and type of follow-up of non-responses. The topic of the survey and the support it receives
from the business community are primary determinants of response rates.



The budget for Internet surveys of area businesses will include survey design and planning,
including the development of a list of businesses; questionnaire design, testing and loading onto
a survey website; follow-up of non-respondents; data checking and analysis; and reporting and
presentation of findings. (See Chapter 2 for a more detailed discussion of the budget.)

Costs for an Internet survey with 10 to 20 questions and an initial response rate (before follow-
up) of 40% are approximately:

• $10,000 for 100 businesses with only email follow-up of non-responses.
• $15,000 for 100 businesses with telephone and email follow-up of non-responses.
• $12,000 for 500 businesses with only email follow-up of non-responses.
• $15,000 for 1,000 businesses with only email follow-up of non-responses.

Costs could be less if there is good cooperation from local business organizations or the ini-
tial response rate is higher. However, costs could be higher if additional follow-up and analysis
of non-responses is required. Depending on the response rates, the results may be of limited
value without such additional follow-up and analysis, especially if estimates of total population
values are required.

Costs for conducting telephone surveys of businesses increase almost proportionally with
sample size and are roughly two to three times the values for Internet surveys, and costs for
in-person interviews are even higher.

9.7 Summary

Surveys of area businesses and other organizations are typically conducted to obtain data for
economic impact studies, air service development, or airport awareness studies. The assistance
of local business organizations is very beneficial in promoting the survey, providing lists of busi-
nesses, and improving the response rate.

Internet surveys are by far the most cost-effective means of conducting such surveys, with
follow-up of non-respondents by email and, budget permitting, by telephone. Telephone surveys
are another option. Although more costly, they will likely result in better quality data.

All businesses should be included in Internet surveys. For telephone surveys, it will only be pos-
sible to survey a sample of businesses, and a stratified sample that includes a higher proportion of
large businesses should be used. Non-response can cause significant bias in the results. Measures
should be taken to improve the response rate and collect at least minimal data, so that appropri-
ate weights can be developed for the data analysis.
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The modern airport is a hub not only for passengers but also for air cargo. As the world con-
tinues to shrink, and demand for faster transportation of goods, as well as people, continues to
grow, the volume of air cargo will rise accordingly.

This chapter discusses typical target populations for air cargo surveys, such as air cargo opera-
tors and freight forwarders, and the key factors relevant to cargo surveys. Note that air cargo is not
restricted to dedicated aircraft, as considerable volume is carried in the belly holds of passenger air-
craft, particularly on international flights.

10.1 Need for Air Cargo Data

The cargo activity at an airport generates a requirement for dedicated terminal and apron facil-
ities as well as producing truck traffic, both within the airport boundaries and on the surrounding
road system.

One purpose of collecting air cargo data is to forecast the amount of cargo activity in order to
determine future facility requirements. A second purpose is to develop a relationship between the
air cargo tonnages and the resulting truck traffic, both volumes as well as temporal and geograph-
ical trip patterns. The latter encompasses the immediate road system of the airport itself, as well as
the connections to the major highways throughout the region. Metropolitan planning organiza-
tions should include the airport as a generator of both truck and passenger traffic in their plans and
forecasts.

While the purpose of an air cargo survey can be clear, there is little experience with collecting
data in this area. Considering the increasing importance of air cargo on the world economy—and
the lack of experience in the conduct of air cargo studies and the collection of air cargo data—there
is a requirement for research in this area.

10.2 Collection of Air Cargo Data

The tonnage of air cargo handled at an airport is the starting point for both facility and munic-
ipal planning purposes, but other information about the characteristics of the cargo is also required.
It should be noted that cargo activity at an airport is not necessarily all air cargo. A cargo consoli-
dation facility is sometimes located at the airport to serve an air cargo function as well as a freight
consolidation and transfer function between other modes, including truck-to-truck transfer.

International—and to some extent national—air cargo flows are influenced by the volume of
passenger activity between particular airports, because passenger volume affects the size of air-
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craft and availability of belly hold capacity in the market. For this reason, air cargo is often con-
solidated over a wide geographic area and trucked to a gateway or major hub airport where ade-
quate capacity exists to fly the cargo to its destination.

Air cargo data are collected and are available at an aggregate level from federal statistics agencies
as a reporting requirement under various regulations. These data are available as total tonnages for
inbound and outbound cargo. In the case of international trade, there may be additional data avail-
able on tonnages of air cargo by commodity.

In the preparation of any cargo study, these sources should be explored thoroughly as a prelim-
inary source of data. However, given the purpose of air cargo studies, this aggregate level of data is
frequently inadequate. Additional characteristic data are required, including the following:

• Weight and/or volume.
• Ultimate origin and destination.
• Times at origin and destination.
• Commodity type or value.
• Flight information.
• Truck trip characteristics.

Basically, this is the information available on an air cargo waybill. This information is, naturally,
highly valued by the shippers and forwarders, guarded by privacy rules, and not released easily. A
concerted effort is required to obtain even a small sample of data for a single highly focused study.
It may, however, be possible to obtain information at a summary level.

While the best data for an air cargo study may not be available, there are many other sources that
should be investigated before taking on the expense of a survey. As mentioned, some air cargo data
are available through regulatory reporting requirements. Another source of data might be munic-
ipal and state agencies that conduct truck surveys and interviews. For basic truck volumes in and
out of airport cargo facilities, the local municipality may have traffic count information, which can
be used to estimate both the volume of activity and patterns over the counting period.

With the advent of Intelligent Transportation Systems, there are an increasing number of auto-
mated truck pseudo-tracking systems. The I-75/AVION is one such system. It allows selected
transponder-equipped trucks to be cleared electronically at weight and inspection stations, while
allowing all participating U.S. states and the Province of Ontario to maintain existing regulatory
regimes. The weight and inspection stations are equipped with automatic vehicle identification
(AVI) and automated weigh-in-motion (WIM) scales. Such systems are based on intelligent tags
that track the truck and, by extension, its contents along a corridor. Exploring such data sources
may provide information related to air cargo activity.

When all these sources of data have been investigated and the available information is still insuf-
ficient for the planned analysis, then consideration should be given to collecting additional data
through a survey.

10.3 Survey Methods

Planning an air cargo survey is not a simple matter of planning a routine survey. There is little
experience to draw upon, and therefore virtually no standard practices that can be applied, or mod-
ified, for a particular airport. Any survey designed to capture air cargo data is likely breaking new
ground.

To date, the most common survey method for air cargo is similar to stakeholder interviews.
Although shippers and forwarders may be reluctant to release detailed information on air cargo
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shipments or cargo activity at their facility, it is possible to construct a survey in the form of an
interview. Using the survey purpose as a base, a series of questions can be constructed to form a
structured interview to be conducted with all, or selected, air cargo operators at the airport.

Each selected shipper and forwarder would be approached to participate, and an interview con-
ducted at a convenient time. The cost and duration of such a survey would depend on the number
of interviews to be conducted.

As an alternative or supplementary method, it may be possible to conduct driver interviews at a
roadside location near the cargo facility. This survey method was adopted for the extensive survey
performed at Toronto Pearson International Airport in 2005 (the questionnaire used is included
in Appendix K). The actual methodology is similar to the roadside interviews used by state agen-
cies, and the experience of such agencies would be valuable in the design of a roadside intercept
interview at an airport.

The numbers of truck movements by truck category can be collected through observational
studies. Such a study will not provide the detailed data on loaded weight and origin and destina-
tion, but it would act as a census of the volume of truck movements.

10.4 Summary

Air cargo surveys may be required when the available data sources do not provide the level of
information needed. Waybill data would be a superior data source for analysis, but there is cur-
rently no easy way to access detailed waybill data for air cargo shipments and freight forwarding
companies are reluctant to release this information. There is limited experience in conducting air
cargo truck interviews, which may be the best approach to getting access to waybill data.
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Glossary

Around the Airport

Airfield The maneuvering area for aircraft, including the gates, apron,
taxiways, and runways. Also referred to as airside.

Airport user For the purpose of this guidebook, an airport user is anyone
using the facilities on the airport property, whether as an air
passenger, greeter, or well-wisher; an employee; or someone
picking up or delivering cargo, doing business at the airport,
making deliveries to the airport, or just sightseeing.

Airside See airfield. May include the area of the terminal beyond
security.

Arriving–departing Also known as A-D passengers, this refers to the number of 
air passengers passengers on the plane when it arrives or departs. A-D pas-

sengers include passengers that remain on the plane during
any stopover.

Connecting passengers Air passengers that transfer between flights at the airport. These
passengers are an important statistic for terminal activity.

Curb area Also known as the curbside or curb front, it is the area imme-
diately in front of the terminal where vehicles are permitted
to drop off and pick up passengers.

Enplaned–deplaned Also known as E-D passengers, this is the most commonly air
passengers used statistic for air passengers and refers to the number of

passengers that get on (enplane) or get off (deplane) each
flight. It includes connecting passengers. There are more A-D
passengers than E-D passengers.

Groundside The portion of the airport property dedicated to vehicle usage,
including the roadways, parking lots, and curb area immedi-
ately adjacent to the terminal. Sometimes also referred to as
landside.

Landside See groundside. May include the area of the terminal before
security.

Load factor Ratio of passengers to passenger seats on a flight.
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Origin–destination Also known as O-D passengers, this is the number of passengers 
air passengers starting or finishing their air trip at the airport. It is an impor-

tant statistic because it relates to the number of passengers
that will use the groundside area and airport access roads. The
difference between O-D and E-D passengers is the connect-
ing passengers.

Pay on foot machines Parking payment machines that are normally inside the ter-
minal building and are provided for easy payment of parking
fees before returning to the vehicle to exit the lot. This saves
time at the exit booth from the parking lot.

Planning peak day The amount of activity, passengers or vehicles that occurs
during a single day. This is not the highest day of activity, but
is representative of a typical day in the peak month.

Planning peak hour The amount of activity, passengers or vehicles that occurs
during a peak hour for planning purposes. Typically either
the 85th highest hour of activity over a year, or the busiest
hour of a typical day in the peak month, is used as the plan-
ning peak hour.

Planning peak period A period of the year that is considered the appropriate level
of demand for future planning. This period is not the highest
peak, but is representative of a typical day in the peak month.

Terminal Usually refers to the main air passenger facility or facilities.

Ticket spitter The machine at the entrance to the parking lot that dispenses
the ticket showing the time and date of entry.

Statistical Terms

Bias The amount an estimate differs from a true population value
because of some quality of the measurement device, sample
selection method, or other aspect of the survey.

Central Limit Theorem The Central Limit Theorem is a statement about the charac-
teristics of the sampling distribution of means of random
samples from a given population. That is, it describes the
characteristics of the distribution of values we would obtain
if we were able to draw an infinite number of random sam-
ples of a given size from a given population and we calculated
the mean of each sample.

The Central Limit Theorem consists of three statements:

[1] The mean of the sampling distribution of means is equal
to the mean of the population from which the samples
were drawn.

[2] The variance of the sampling distribution of means is
equal to the variance of the population from which the
samples were drawn divided by the size of the samples.

[3] If the original population is distributed normally (i.e., it
is bell shaped), the sampling distribution of means will
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also be normal. If the original population is not normally
distributed, the sampling distribution of means will increas-
ingly approximate a normal distribution as sample size
increases (i.e., when increasingly large samples are drawn).

Cluster sampling A sample selection method where individuals in the popula-
tion belong to natural groups, or clusters (e.g., passengers on
airplanes), and members of the population are selected first
by selecting a sample of clusters, then selecting all or some of
the individuals within each selected cluster (the latter case is
a two-stage sampling scheme—see multi-stage sampling).

Confidence interval A range above and below the estimated value that may be
expected to contain the true value with a known probability.
The known probability is referred to as the level of confi-
dence. For example, a 95% confidence interval implies that if
100 samples were taken, we would expect the confidence inter-
val to contain the true population value in all but five cases.

Dataset Data, which is usually stored electronically, collected in a par-
ticular survey.

Estimate The value of a measure of some characteristic of the popula-
tion that is determined from the sample.

Estimation The process of producing an estimate.

Mean The average of the values of a particular characteristic of indi-
viduals in the population.

Median A measure that identifies the middle-point value (or 50th per-
centile) in a set of values when they are arranged in order of
magnitude. Thus 50% of the sample is greater than this value
and 50% is smaller.

Mode The most common value of a particular characteristic in a
sample.

Multi-stage sampling A sample that is selected in stages, where the sampling units
at each stage are subsamples from the previous stage.

Non-probability sampling A sampling selection method where it is not possible to deter-
mine the probability of individuals being selected.

Non-proportional A sampling method where different sampling fractions are 
stratified sampling used to improve the accuracy of estimates for a given overall

sample size.

Percentage points Refers to the numerical value of a variable which is expressed
as a percentage. For example, a range of 50% ±5 percentage
points is equivalent to the range 45% to 55%.

Population The target population is the entire group of individuals about
which information is desired. The survey population is the
group of individuals that have a chance of being selected for
the sample. The survey population should ideally be identical
to the target population, but may not be exactly the same in
practice.
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Probability sample A sample selected in such a way that each individual in the
population has a non-zero chance of being included and, in
principle, the probability can be calculated.

Proportional stratified A sampling method where the proportions of individuals in 
sampling each group (referred to as the sampling fractions) are equal.

Random sampling A probability sample selection method where each member
of the population has an equal probability of selection.

Sample A subset of the population that is chosen to be representative
of the total population and that can therefore be used to make
generalizations about the population.

Sample mean The average of the values of a particular characteristic of indi-
viduals in a sample.

Sample size The number of individuals composing the sample.

Sample variance Sample variance of a particular characteristic is a measure of
the spread, or dispersion, of values of that characteristic
within a set of sample data.

Sampling fraction The ratio of the sample size to the population size.

Sampling frame A list of all members of a population used as a basis for
sampling.

Sampling plan Also referred to as sample design or survey design, the sam-
pling plan specifies the type of sampling to be used (e.g., single
or multi-stage, random, sequential, stratified, cluster sam-
pling), the definitions of strata or clusters, and the sample size.

Sequential sampling Also known as systematic sampling. A probability sample
selection method in which the sample is obtained by select-
ing every nth individual in the population, where n is an inte-
ger greater than 1. The first member of the sample must be
selected randomly within the first n units.

Standard deviation A measure of the spread or dispersion of a set of data. It is
calculated by taking the square root of the variance. The
more widely the values are spread out, the larger the standard
deviation.

Standard error of the A measure of the amount of sampling error present. The 
estimate (SEE) standard error is an estimate of the standard deviation of the

sample mean, based on the sample data.

Stratified sampling A probability sample selection method in which the population
is divided into homogeneous groups (strata) and members 
of each strata are sampled, possibly using different sampling
methods.

Systematic sampling See sequential sampling.

Variance A measure of the spread or dispersion of a set of data. It is cal-
culated by summing the square of the difference between
each value and the mean value of the data.
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Surveying Terms

Categorical question A type of closed-ended question that allows respondents to
select one or more predefined responses.

Census Survey of the total population of interest.

Closed-ended question A type of survey question that has a finite set of answers pre-
determined by the researcher from which the respondent
chooses. Easy to standardize and lends itself to statistical
analysis.

Coding The process of converting answers to questions into numer-
ical form (codes) to facilitate compilation of survey statistics.

Computer-aided personal The use of an electronic device programmed with a survey 
interviewing questionnaire, including interviewer instructions, to interview

people in person. Interview types to which this technique
applies include on-site intercepts and in-office interviews.

Computer-assisted The use of a computer to support telephone interviews by 
telephone interviewing displaying questions and allowing the interviewer to enter

responses.

Electronic data collection An electronic unit, such as a personal digital assistant, that 
device can be programmed to display survey questions and allow

responses to those questions to be entered and stored in the
unit. See computer-aided personal interviewing.

Intercept interview A type of interview survey where respondents are approached
(or intercepted) in high-traffic locations.

Internet survey See Web-based survey.

Interviewer A person who collects information from individuals in the
sample by conversing with the individual.

Interviewer bias A type of non-sampling error caused by the interviewer. Errors
may include influencing the respondent in some way, asking
questions in the wrong order, or using different phrasing or
tone of voice than other interviewers, as well as intentional
errors such as fraudulent data entry.

Mail survey A survey methodology in which the questionnaire is distrib-
uted to the target sample by mail.

Multiple-choice question A type of closed-ended question that allows respondents to
select the most appropriate answer from among a set of pos-
sible answers. Good for “profiling” respondents.

Mystery shopper survey A type of survey that anonymously evaluates customer ser-
vice, operations, employee integrity, merchandising, and
product quality of concessions and service providers.

Non-representative sample This type of sample occurs when the characteristics of
respondents in a survey do not match those of the desired
target population.
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Numerical question A type of closed-ended question that allows respondents to
give a numerical value. Example: What is your current age?

Open-ended question A type of survey question to which there are no predefined
responses. Allows respondents to answer in their own words.
Used in exploratory research.

Pilot survey A small trial run, or “dress rehearsal,” of the entire survey
process completed before the actual survey commences. The
intention is to alert the survey team to any difficulties that
were not anticipated at the survey planning stage. Pilot sur-
veys are conducted after pre-tests.

Pre-test A small trial run of questions or the questionnaire to be used
in the survey. The intention is to alert the survey team to
problems with the questions such as confusing wording,
inappropriate responses, additional responses to closed-ended
questions, incorrect flow of questions, inappropriate length
or format of questionnaire, etc.

Respondent A person who is providing responses to a survey.

Response bias Difference in the mean of the characteristics of interest
between survey respondents and the population being 
surveyed.

Sample bias This type of bias may result if the sample is limited only to
respondents within a certain demographic group (e.g., highly
educated). If the survey goal is to measure the opinions of
the general population, this could bias the sample.

Self-completed survey A survey in which respondents complete the questionnaire
themselves.

Survey codebook A document prepared by the survey planning team to code
responses to questions in the survey. This document could
be used as an aid in the data entry process or incorporated in
the data entry software.

Survey implementation team Team responsible for conducting the field work, performing
data entry, and validating and cleaning the data.

Survey method Method used to collect the survey data (e.g., intercept or tele-
phone interviews or self-completed questionnaires handed
out or distributed via mail or email).

Survey planning team Team of people responsible for the design, conduct, and
reporting of results. Includes the project manager, survey
technical expert, survey sample design expert, data analyst,
survey logistics manager, and survey administrator.

Surveyor Person who collects information from or about individuals in
the sample by observation or by interview.

Telephone survey A survey methodology in which respondents are interviewed
by telephone. Advantages include broad reach to potential
respondents, and interviewers can ask clarifying questions.
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Web-based survey A survey methodology in which respondents complete a ques-
tionnaire online. Advantages include rapid response rate,
low cost, and increased respondent flexibility. Also called an
Internet survey.

Other Useful Glossaries

Super Survey: http://knowledge-base.supersurvey.com/glossary.htm

Organization for Economic Cooperation and Development Glossary of Statistical Terms:
http://stats.oecd.org/glossary/

European Society for Opinion and Marketing Research Glossary: www.esomar.org/index.
php/glossary-a.html

Acronyms and Short Forms

AVI Automatic vehicle identification

CATI Computer-assisted telephone interviewing

EDCD Electronic data collection devices

FAA Federal Aviation Administration

MPO Metropolitan planning organization

OAG Official Airline Guide

PDA Personal digital assistant

RFP Request for Proposals

SAS® Statistical Analysis Software, copyright of SAS Institute, Cary, NC

SEE Standard Error of the Estimate

SPSS® A statistical software program, copyright of SPSS Inc., Chicago, IL

TSA Transportation Security Administration
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A-1

Introduction

The research team responsible for developing this guidebook was tasked by the ACRP to con-
duct research on the current state of knowledge and practice in performing airport user surveys
by airports and other sponsors. The research consisted of a review of the literature, a Web-based
survey, and detailed interviews with selected airports and agencies regarding their current sur-
vey practices. The results of this research are summarized below. More detailed information is
provided in the final report of the project.

Literature Review

The literature that was reviewed fell into five broad categories:

• Guidance documents on performing airport user surveys.
• Journal papers and reports on studies related to airport user surveys.
• Literature on survey methods in the transit industry.
• Literature on survey methods in transportation planning in general.
• Reports on specific airport user surveys.

The literature is heavily oriented toward the conduct of passenger surveys to identify air trav-
eler characteristics, with very little attention given to other types of airport users or other types
of surveys, such as tenant or air passenger satisfaction with airport services, or surveys to collect
information for economic impact studies.

Nonetheless, the various issues discussed in the literature raised a large number of important
considerations that needed to be addressed in this guidebook, namely:

• Whether to use self-completed questionnaires or interview surveys.
• Whether to attempt to collect a complete profile of traveler characteristics in a single intercept

survey or perform multiple surveys, each focused on a subset of the total market.
• How best to account for travelers who arrive at the airport or airline departure gate close to

flight departure time.
• The importance of distinguishing between the air travelers and the well-wishers who may

come to the airport in the same vehicle.
• The need to collect ancillary data on airport activity and facility use at the same time as inter-

cept surveys of airport users are being conducted in order to provide a basis for survey expan-
sion and interpretation.

• The potential use of household telephone surveys and Web-based surveys to complement or
replace traditional intercept surveys at the airport.

A P P E N D I X  A

Airport User Surveys: 
Summary of Research
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Web-Based Survey

The research team designed, developed, and conducted a Web-based survey to determine:

• The types of surveys conducted by airports, metropolitan planning organizations (MPOs),
state aviation agencies, and consulting and survey firms.

• Survey methods.
• Challenges or problems encountered during surveys.
• Topics that respondents would find useful in a guidebook on airport user surveys.

Responses to the survey were received from 70 organizations, with a roughly equal level of rep-
resentation of large and medium hub airports (23%), metropolitan planning organizations
(21%), state aviation agencies (26%), and consulting and survey firms (30%). Of the responding
organizations, 48 (69%) had sponsored or performed airport user surveys in the past five years.

Survey Types

The Web-based survey confirmed the research team’s assumptions about the types of surveys
being conducted and the information being collected. For example, as shown in Table A-1, over
half of the respondents have carried out air passenger surveys in the last five years and over one-
third have carried out observational studies. Fewer respondents have carried out other types of
surveys. The results of the survey also showed that there are some differences in who conducts
the different types of surveys. Large- and medium-sized airports collectively have conducted the
full range of survey types, with most airports performing air passenger surveys. Relative to air-
ports, fewer of the MPOs and state aviation agencies conduct airport surveys, particularly ten-
ant and airport-based employee surveys, which are less likely to interest them than air passenger
surveys. State aviation agencies appear to conduct more surveys of area businesses relative to
other surveys and other respondents. This part of the survey was used to help determine the
structure and content of the guidebook.

Survey Purpose

In order to gather more details on the various surveys, respondents were asked to provide sum-
mary information on up to five airport user surveys that they had sponsored or performed in the
past five years. Respondents provided summary information on a total of 89 different surveys.

The summary information included the purpose for which the surveys were performed. As
shown in Table A-2, the main reason for conducting these surveys was to obtain information on
air passenger/airport user characteristics, including information on ground access mode use.
Because airport ground access was expected to be a major reason to perform airport user sur-
veys, it was identified as a separate category.

Type of Survey % of Agencies Responding*
Air passenger 53% 
Tenant 19% 
Airport-based employee 20% 
Area residents 21% 
Area businesses 29% 
Observation studies 37% 

* Percentage of all agencies responding to the survey.

Table A-1. Types of surveys.
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Multiple reasons were given for performing some of the surveys. Because the respondents
expressed the survey purpose in their own words, the stated reasons were classified into the cat-
egories listed in Table A-2 where necessary. Although all air passenger surveys necessarily collect
some information on air passenger characteristics, this was counted as a survey purpose only if
the respondents expressly indicated that obtaining information on air passenger characteristics
was one purpose of the survey.

Survey Collection Methods

Table A-3 shows the methods that were used for the various types of surveys for which sum-
mary information was provided. There were many cases where more than one survey method
was used on the same type of survey; notably hand-out/hand-back and hand-out/mail-back
forms were used in conjunction with other survey methods. While the table shows the domi-
nance of the conventional paper form interview technique for air passenger surveys, it also
appears that there is a reasonably high use of electronic technology such as hand-held data col-
lection devices and laptop or tablet computers. There was little reported use of Internet-based
surveys and no reported use of automated kiosks for performing self-completed surveys.

In a few cases, a single survey targeted more than one type of airport user and it was not pos-
sible to determine from the responses which of the methods were used for each type of user. In
these cases it was assumed that each of the reported methods was used for each type of user where
this would make sense.

Challenges Encountered

The survey asked what challenges or problems respondents encountered in conducting their
surveys. The most frequently cited challenges were associated with obtaining an adequate
response rate, interviewer staffing, question wording, security, costs and adequate funding.
Other but less frequent comments were related to sample size, sample bias and use of cluster
sampling (a sampling approach discussed in Chapter 3 of this guidebook), obtaining accurate

Survey Purpose % of Airport User Surveys* 
Air passenger characteristics 29% 
Ground access travel, mode use 28% 
Model development and testing 16% 
Passenger satisfaction or needs 16% 
Airport, air travel or mode choice 12% 
Economic impact study 12% 
Investment, facility planning 11% 
Regional or system planning 10% 
Benchmarking 3% 
Tenant or agency satisfaction 2% 
Airport processing times 2% 
Greeter/well-wisher characteristics 1% 
Employee satisfaction 1% 
Tenant contract compliance 1% 
Environmental impact study 1% 
Airport operational data 1% 
Air freight characteristics 1% 

*   Percentage of surveys for which summary information was provided by
survey respondents. 

Table A-2. Survey purpose.
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origin and destination data, weighting, airline coordination, use of external consultants, and use
of electronic devices. The issues raised by the respondents, although already well known to mem-
bers of the research team, were beneficial in the design and development of the guidebook.

Other Findings

The Web-based survey also confirmed that the topics being considered for the guidebook
would be of interest. Unfortunately, it revealed limited useful cost information. This was attrib-
uted to the wide scope of surveys under consideration and the many factors that affect cost (e.g.,
scope, sampling strategy, survey period).

Research on Airport Survey Practices

The airports and other organizations that responded to the research team’s Web-based survey
identified a number of significant challenges in conducting airport user surveys. Although the
research team was familiar with these issues, it concluded that it would be worthwhile to supplement
this experience with additional, more in-depth research. The team therefore held detailed interviews
with representatives of 12 selected airports, MPOs, and consultants regarding their survey practices.
The interviews focused on their experience with passenger surveys, although some information was
collected on other types of surveys. The following topics were addressed in this research:

• Tradeoffs between survey costs, survey design, and results.
• Measures to obtain an adequate survey response.
• Questionnaire design.
• Use of advanced technologies.
• Interviewer staffing.
• Measures to overcome security constraints.

A detailed summary of the interview findings is included in the final report of the project.
These findings include the following major points:

• Most of the organizations interviewed are aware of seasonal variation in traffic characteristics,
but choose to perform surveys over a single time period of one or two weeks for cost reasons
and to obtain the results more quickly.

• Although the appropriate sample size depends on the sampling method and the degree of
accuracy desired for various sub-populations, this is not well understood by all the organiza-
tions interviewed.

Percentage Use of Method for Each Survey Type
Collection Method

Passenger Tenant Employee Resident Business Observation
Intercept interview: paper form 66% 45% 0% 0% 0% 0% 
Intercept interview: PDA 25% 27% 0% 0% 0% 0% 
Intercept interview: laptop or tablet 
computer 18% 27% 0% 0% 0% 0% 
Hand-out/hand-back questionnaire 38% 18% 50% 0% 0% 0% 
Hand-out/mail-back questionnaire 11% 36% 25% 0% 8% 0% 
Mailed questionnaire 0% 64% 25% 25% 69% 0% 
Faxed questionnaire 0% 36% 0% 0% 15% 0% 
Internet questionnaire 7% 0% 0% 25% 0% 0% 
Kiosk-based self-completed 0% 0% 0% 0% 0% 0% 
Observation 3% 45% 0% 0% 8% 100% 
Other 2% 27% 0% 75% 23% 22% 

Table A-3. Survey collection methods.



• Many organizations interviewed indicated that cost is a significant factor in deciding whether
to use intercept interviews or self-completed questionnaires, although it was noted that inter-
cept interviews are more robust, reliable, and accurate than self-completed questionnaires and
have fewer misunderstood or incorrectly skipped questions.

• All of the organizations interviewed recognize the problem of obtaining responses from pas-
sengers who arrive at the gate after the first boarding call and have adopted various measures
to improve the response rate from these passengers, including providing mail-back question-
naires and training interviewers to complete a survey while passengers are waiting in line to
board the flight.

• The wording of questions is critical to reduce misunderstanding and obtain valid responses.
Many air passengers will not understand fairly common airport or transportation planning
terminology.

• Departure lounge surveys should generally take 10 minutes or less to complete. One organi-
zation indicated that they had conducted stated preference surveys that took 15 to 20 minutes.

• Many of the organizations interviewed indicated that the use of electronic data collection
devices has a number of advantages, including cost savings and improved data quality,
although interviewers require training to use the devices effectively.

• The organizations interviewed reported obtaining survey interviewers from a variety of
sources, including market research firms, temporary staff agencies, and survey contractor or
airport staff. Retention is often a problem, although this is influenced by the pay rates offered.

• Airport security requirements can significantly affect the conduct of surveys undertaken at an
airport. Survey staff working in the secure area of the terminal will generally need to be issued
with a security badge, which takes time and may disqualify potential candidates, as well as
making it difficult to replace staff who become sick or quit.

The information gained during these interviews was used in the development of this guidebook.

Airport User Surveys: Summary of Research A-5
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This appendix outlines how to determine the sample size so that the confidence interval of a
sample estimate will be within a specified range and, when analyzing the results, how to estimate
values and confidence intervals for characteristics of the population. The determination of sam-
ple sizes and confidence intervals are provided for the four types of probability sampling, namely:
random, sequential, stratified, and cluster sampling. The description is only a brief summary of
the methods as applicable for airport surveys and the reader is encouraged to refer to statistical
texts listed in the bibliography for a more complete description.

Examples are then provided for applying these methods to determine sample sizes for small
population sizes such as employee or tenant surveys, and for passenger surveys using each of the
possible sampling strategies.

Throughout this section, it is assumed that the sample size will be large enough that the
sample means will be approximately Normally distributed, per the Central Limit Theorem.
Generally a sample size of at least 30 is considered to provide a reasonably good approxima-
tion to the Normal distribution. Most airport user surveys will have a much larger sample size
than this.

Random Sampling

Suppose we are interested in a characteristic of the population which we denote by X. For
example, X could be the variable, gender, where:

X = 0 if passenger is male
1 if passenger is female

Let the mean value of this characteristic be μ. In the example, μ is the proportion of the pas-
sengers that are female. Using random sampling the sample mean is an unbiased estimator for
the population mean, μ. If the sample size is n, the sample mean is:

where X
–

is the sample mean
xi is the ith individual in the sample, i = 1, . . . , n.

The 95% confidence interval for μ (the range that contains the true value of μ with a proba-
bility of 0.95) is given by:

X X± 1 96. σ

X x ni= ∑ ( )1

A P P E N D I X  B

Sample Sizes, Sample Estimates,
and Confidence Intervals
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where σX
– is the standard deviation of the sample mean. For random sampling without replace-

ment, it can be shown that:

where σX is the standard deviation of the variable, X
N is the number of individuals in the population.

Hence the 95% confidence interval for μ is given by:

For very large populations (1 – n/N) is approximately one, and this reduces to:

The constant, 1.96, is applicable for a 95% confidence interval. For a 99% confidence inter-
val, the constant should be 2.58, and for a 90% confidence interval, use 1.65.

If the sample size is to be chosen so that the sample mean is within w of the population mean,
μ, with a probability of 0.95, then the 95% confidence interval is given by:

This can be solved to give the sample size, n:

In the survey planning stage when trying to determine the sample size, the standard deviation
of the variable X, σX, will be unknown and must be estimated based on data from previous sur-
veys, other similar airports, or knowledge of the airport.

For categorical variables, the standard deviation is related to the expected proportion of indi-
viduals in a category:

where p is the proportion of the population in the category of interest.

For the example above, where the categorical valuable is the respondent gender, assume that we
are interested in estimating the proportion of female passengers. Thus, p is the proportion of female
passengers. If we initially estimate this proportion to be 0.5, then for a sample size of n = 400 and
population size, N, of 50,000, the width of the 95% confidence interval, w, is ± 0.049. The sample
size can be chosen to obtain the required accuracy using Equation 3.

If X represents the mode of transport to the airport, and the category, taxi or limousine, has an
estimated proportion of 0.20, then the width of the 95% confidence interval, w, is ± 0.039 for a
sample size of n = 400 and population size of N = 50,000.

For a non-categorical variable, such as time in the terminal before departure or expenditure at
the concessions, the standard deviation is determined from the variation of the variable. Again, this

σX p p

w p p n N n

= −( )⎡⎣ ⎤⎦

= −( ) −( )⎡⎣ ⎤⎦

1

1 96 1 1.

n
w N

X

X

=
+
1 96

1 96
3

2

2 2 2

.

.
( )

2 σ
σ

X w± (note that the width of the confidence innterval is 2

Thus,

w

w n N nX

)

.= −( )1 96 1σ

X nX± 1 96. σ

X n N nX± −( )1 96 1 2. ( )σ

σ σX X n N n= −( )1
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will be unknown at the planning stage of the survey. If an estimate of the standard deviation, σX, can
be obtained from past surveys, other similar airports, or knowledge of the airport, the required sam-
ple size for a given confidence interval width can be determined in a similar way using Equation 2.

Once the survey has been completed, the standard deviation of X, σX, can be estimated from
the sample values of X for use in determining the accuracy of the estimated population mean and
confidence intervals. The sample standard deviation is the square root of the sample variance,
sX

2, which is given by:

where X
–

is the sample average.

Sequential Sampling

Sequential sampling is equivalent to random sampling if the order of the sample with respect
to the characteristics of interest is essentially random. In this case, sample sizes and estimates of
standard deviation and confidence intervals are determined in the same way as outlined above
for random sampling.

Sequential sampling can result in a more representative sample, and thus narrower confidence
intervals, by ensuring a more even spread of sampled individuals over the population (provided
the cases where serious biases can occur are avoided31). Calculation of the confidence intervals
and required sample sizes are difficult and dependent on the relationships between the ordering
variable and the characteristics of the population of interest. In airport surveys, it can usually be
assumed that the width of the confidence interval is no wider than that which would occur with
random sampling and the expressions given for random sampling above can be used.

Stratified Sampling

With stratified sampling, the population is divided into groups, referred to as strata, and each
stratum is sampled separately using random or sequential sampling. Assume there are ns strata
and the proportion of the population in the ith strata is Wi. The sample mean for the ith stratum is:

and the sample mean for the population is estimated by:

where X
–

i is the sample mean of the stratum i
xij is the value of characteristic X for individual j in stratum i
ni is the number of individuals in stratum i
Wi is the proportion of the population in stratum i, Ni/N.

The standard deviation of the sample mean, X
–

, is given by:

σ σX i i XW
i

= ⎡⎣ ⎤⎦∑ 2 2

X W Xi ii

ns= =∑ 1
5( )

X x ni ij ij

ni= =∑ 1
4( )

s x X nX i
2

2
1= −( ) −( )∑

31 Serious biases can occur if a characteristic of interest occurs in a cyclic order in the population list and the length
of each cycle corresponds to the sampling fraction, but this would be rare in airport surveys.
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where σX
–

i is the standard deviation of the mean for members of stratum i, X
–

i, and is given by:

where σXi is the standard deviation of X for members of stratum i
ni and Ni are the sample and population sizes for stratum i, respectively.

Hence the standard deviation of the sample mean can be expressed as:

The accuracy of the sample estimate is improved if the variation within each stratum (mea-
sured by σX

–
i) is less than the variation over the whole population.

As above, the 95% confidence interval, 2w, that the sample mean is within w of the popula-
tion mean, μ, is given by:

With proportional stratified sampling, the sampling fraction is the same for each stratum
and equals the proportion of the population in the stratum, Wi. Thus,

where n and N are the total sample and population sizes, respectively.

In this case, the sample mean given by Equation 4 reduces to that for a random sample, Equa-
tion 1, and

To determine the required sample size, estimates of σXi can be determined in the survey plan-
ning stage. These must be estimated from results of previous surveys, other similar airports, or
knowledge of the airport. Once approximate estimates of σXi have been obtained, the total sam-
ple size, n, for a confidence interval of width 2w is then found using the relationship (from Equa-
tions 6 and 7):

which can be solved to give the sample size, n, as:

If separate estimates for each stratum cannot be obtained in the planning stage, an approxi-
mate estimate of the standard deviation of X over the total population could be used to provide
a conservative estimate of the sample size, n. For proportional stratified samples, the sample size
for each stratum, ni, is then found by:

n nWi i=

n
W

w W

i i Xi

i i Xi
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For determining confidence intervals of the final estimates using the survey data, the standard
deviation of X in each strata, σXi , can be estimated by the sample standard deviation, sXi , deter-
mined from the sample values in each stratum. The 95% confidence interval is then:

With non-proportional stratified sampling, the sampling fractions differ for each stratum.
The sample mean for each stratum and overall sample mean can be found using Equations 4 and
5, respectively.

The sample sizes, ni , are chosen so that a confidence interval of width 2w is given by the
relationship:

In this case, many different combinations of ni could be chosen to produce a confidence inter-
val width of 2w. The choice of ni is dependent on the reason for choosing to use non-proportional
stratified sampling. To achieve a similar level of accuracy in the results for each stratum, it will be
necessary to use non-proportional stratified sampling, with the sample size in each stratum
inversely proportional to the variance of the characteristic within that stratum. Thus, ni = k / σXi

2 ,
where k is a constant. Substituting this into Equation 10 and solving for k gives:

The sample size for each stratum is then found using the relationship: ni = k / σXi
2

Because the actual variance in the characteristic in the survey responses for each stratum, σXi
2 ,

will not be known until the survey has been performed, it will be necessary to make an initial
assumption of the differences in the variance across the strata in order to determine the propor-
tion of the survey responses to assign to each stratum. These assumptions can be based on the
results of prior surveys or of surveys performed at similar airports.

As before, confidence intervals for the final estimates can be determined using the survey data.
The standard deviation of X in each strata, σXi, can be estimated by the sample standard devia-
tion for each strata, sXi , determined from the sample values. The 95% confidence interval is then:

Cluster Sampling

As described in Section 3.2 of the guidebook, with cluster sampling the population is divided
into clusters (or groups) and clusters rather than individual members of the population are sam-
pled. In single stage cluster sampling, all individuals in the cluster are sampled so a complete pic-
ture of the population with the sampled clusters is obtained. For example in a survey of departing
passengers, flights could be used as clusters and a sample of flights would then be chosen and all
passengers on those flights would be surveyed. If two-stage cluster sampling is used, individuals
within each cluster are also sampled.

X W s n N ni i Xi i i i± −( )⎡⎣ ⎤⎦∑1 96 1 112 2. ( )
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Let N be the numbers of clusters in the population
n be the numbers of clusters sampled
Mk be the number of individuals in the kth cluster in the population
mk be the number of individuals in the kth cluster included in the sample
xkj be the value of X for the jth individual in the kth cluster.

The average number of individuals per cluster is the total population size divided by the num-
ber of clusters:

The sample mean for the kth cluster is:

The population mean is estimated by:

When the numbers of individuals in each cluster are equal, Mk = M
–

, and the mean for the
population reduces to simply the average of the cluster means, X

–
k.

Where the clusters to be sampled are drawn randomly from the population of all clusters, and
a sample of individuals are drawn randomly from each cluster, the variance of the sample mean,
X
–

, includes two components of variation, the between and within cluster components, and for a
categorical variable is estimated by:

where p is the proportion of the total population in the category of interest
pk is the proportion of individuals in cluster k in the category of interest
σc is the variance of the cluster means around the population mean and can be 

estimated by:

if all individuals in each selected cluster are sampled, mk = Mk, and the variance is given
by the “between cluster component” term only.

Clusters could be selected using stratified sampling to reduce the variance between clusters
within a given stratum and thus improve the accuracy of the estimate. For example, where the
clusters are flights, flights could be stratified into groups such as domestic and international and
short- and long-haul.

Assume that the clusters are stratified into ns strata and in each stratum, ni clusters are sampled.
The population mean is estimated by:

where ni is the numbers of clusters sampled in the ith stratum
Mik is the number of individuals in the kth cluster in the ith stratum
X
–

ik is the mean of individuals in the kth cluster in the ith stratum
n is the total number of clusters sampled over all strata.
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With proportional stratified sampling of clusters, the between cluster variance component of
Equation 15 becomes:

where n is the number of clusters sampled (over all strata)
N is the number of clusters in the population (over all strata)
σci

2 is the variance of cluster means for clusters in stratum i
Wi is the proportion of clusters sampled that are in stratum i (= ni / n = Ni / N for 

proportional stratified sampling).

Assuming that the clusters within each stratum have the same size, Mi, the same sample size,
mi, and the same proportion of individuals with the category of interest, pi, the within cluster
variance component becomes:

where f is the fraction of passengers sampled and is assumed to be constant in all clusters.

The calculation of the accuracy of estimates, required sample sizes, and confidence intervals
is complex and the reader is referred to Levy and Lemeshow, Sampling of Populations, and
Cochran, Sampling Techniques, listed in the bibliography. Comprehensive statistical software
programs exist which would be useful for analyzing data from cluster sampling.

It should be noted, however, that cluster sampling is less efficient that random, sequential, and
stratified sampling and larger sample sizes will be required to obtain the same levels of accuracy.
Use of the expressions applicable for random sampling will underestimate the true standard
errors of estimated population characteristics and the associated confidence intervals. Preferably,
clusters should be chosen so that variation in the characteristics of interest between clusters is
small, but within clusters is large.

In airport surveys, cluster sampling is commonly used for sampling of flights in departing
passenger surveys. For many characteristics such as trip duration, airfares, trip purpose, time at
airport, spending in airport concessions, and of course destination and sector, passengers on the
same flight will be more likely to have similar values of these characteristics than passengers in
general. This homogeneity of characteristics within a flight significantly reduces the efficiency of
cluster sampling for analyzing these characteristics.

There are relatively few air party characteristics that have a similar distribution across differ-
ent flights. For characteristics such as household size, the variation of the characteristics across
passengers on one flight is likely to be fairly similar to that of all passengers. In this case, use of
cluster sampling should not greatly reduce the sampling efficiency.

It can be shown that the variances of the estimates of mean of the characteristic of interest
for cluster sampling can be expressed, approximately, as a function of the variance for random
sampling:

where σX
–

C
2 is the variance using cluster sampling

σX
–

R
2 is the variance using random sampling
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ρ represents the population intra-class correlation
mav is the mean number of cases sampled per cluster.

The variance using cluster sampling will be greater than using random sampling unless either
mav = 1 or ρi ≤ 0. mav = 1 corresponds to the special case where each cluster consists of a single
case and is equivalent to random sampling. The intra-class correlation, ρ, is a measure of homo-
geneity and if individuals in a cluster are more homogeneous than the population as a whole, ρ
will be greater than zero.

The ratio of the variances: σX
–

C
2 / σX

–
R

2 is often referred to as the design effect, DE, and is 
given by:

The effective sample size is given by: mav n / DE.

Examples of Calculation of Sample Sizes

Small Population Size—Using Random or Sequential Sampling 
for Categorical Variables

In this example, the sample size is required for a survey of a relatively small population, such
as an employee or tenant survey, using random sampling. The critical characteristics of the pop-
ulation being determined are categorical variables, e.g., percentage of employees accessing the
airport by private vehicle.

The sample sizes depend on the expected proportion in the category and the level of accuracy
desired. Sample sizes were determined using Equation 3 for a range of population sizes; for two
values of the expected proportion in the category: 50% and 20%; and for three levels of accuracy:
±5 percentage points, ±3 percentage points, and ±2 percentage points (the latter for the expected
proportion of 20% only). As discussed in Section 3.2 of the guidebook, an error of ±5 percent-
age points represents a percentage error in the category proportion of 10% for an expected pro-
portion of 50% and 25% for an expected proportion of 20%. As is evident in Table B-1, large
sample sizes are required if an accuracy of 10% is required for categories with low proportions
of the population.

DE mav= + −( )1 1 20ρ ( )

Sample Size, n, Required for:
Expected Proportion in Category = 50% Expected Proportion in Category = 20% 
Accuracy of ±5

Percentage Points 
Accuracy of ±3

Percentage Points 
Accuracy of ±5

Percentage Points 
Accuracy of ±3

Percentage Points 
Accuracy of ±2

Percentage Points 

Total 
Number in 

Population N
(Equivalent to

±10% of Proportion)
(Equivalent to 

±6% of Proportion)
(Equivalent to 

±25% of Proportion)
(Equivalent to 

±15% of Proportion)
(Equivalent to 

±10% of Proportion)
50 44 48 42 47 48 

100 80 92 71 87 94 
200 132 168 110 155 177 
500 218 340 165 290 377 

1,000 280 515 200 405 605 
5,000 360 880 235 600 1,175 

Note: Assumes random sampling without replacement.

Table B-1. Sample sizes required for categorical variable with expected proportions of 50% 
and 20% and varying levels of accuracy.
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Passenger Survey—Using Random, Stratified, and Cluster Sampling

A survey of air passengers is to be undertaken to obtain information on airport access trips. A
critical question to be answered is (say): What is the percentage of passengers dropped off at the
curb outside departures check-in?

It was decided to determine the sample sizes for each of the different sampling types and chose
the most cost-effective method. It is known that the percentage dropped off at the curb varies
greatly by characteristics such as trip purpose, flight sector (e.g., short-haul domestic, long-haul
domestic, international), day of the week, time of day, etc. The trip purpose distribution of pas-
sengers is not known at the sampling stage and so could not be used. In addition to random sam-
pling, stratified sampling with passengers stratified by flight sector or day of the week, and cluster
sampling with flights stratified by flight sector were examined.

The survey is planned to be conducted during a two-week period.

The flight schedule is obtained from the Official Airline Guide and the numbers of flights
per sector by day of the week and the estimated average number of originating passengers per
flight (estimated using average load factors and percentages of connecting passengers) are as
in Table B-2.

To determine the sample size required, it is necessary to have at least approximate estimates of
the mean and standard deviation of the variable of interest—in this case the percentage of pas-
sengers dropped off at the curb. From knowledge of passengers using the airport, the percentage
of passengers dropped off at the curb was estimated in Table B-3.

Sector of Flights 
Day of Week Short-Haul 

Domestic 
Long-Haul 
Domestic International Total 

Monday 60 20 8 88 
Tuesday 60 20 8 88 
Wednesday 60 20 8 88 
Thursday 60 20 9 89 
Friday 60 20 12 92 
Saturday 50 16 12 78 
Sunday 55 20 12 87 
Total 405 136 69 610 
Avg. Originating 
Passengers/Flight 50 120 170 79.2 

Table B-2. Assumed number of flights and average number
of originating passengers per flight by market sector and 
day of week.

Passengers Dropped Off at Curb
Sector of Flight 

Mean, p Standard deviation
Total 
Pass.

Short-Haul Domestic 40% 0.490 20,250 
Long-Haul Domestic 60% 0.490 16,320 
International 90% 0.300 11,730 
Overall 58.9% 0.492 48,300 

Table B-3. Estimated percentage of passengers 
dropped off at the curb.
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The overall mean percentage of 58.9% is a weighted average of the means for each sector with
weights being the numbers of passengers in each sector.

Since the variable of interest is a categorical variable, the standard deviation (SD) is given by: 

, where p is the proportion of the population in the category of interest (i.e., 

percentage dropped at curb).

Random Sampling of Passengers

A random sample of originating passengers could be surveyed as they exit the security line. In this
case, the sample size is determined for a given width of confidence interval using Equation 3, where

The sample size, n, was found using Equation 3 for three widths of the 95% confidence inter-
vals (C.I.)—±2%, ±3%, and ±4%—as shown in Table B-4.

A simple approximation, given in Section 3.4.1 of the guidebook32, could also have been used:

Using this equation, the estimated sample sizes for the ±2%, ±3%, and ±4% cases are: 2,411,
1,074, and 606. The approximation leads to slightly higher estimates of the required sample sizes.

If, for example, it was decided that the narrow confidence interval is appropriate, i.e., the mean
estimate should be accurate to within ±2%, a sample size of 2,218 is required. This corresponds
to a sampling fraction of 4.6% for a population of 48,300, and if using sequential sampling every
21st passenger passing through security should be surveyed.

Stratified Sampling of Passengers—Stratified by Sector

Consider the case where stratified sampling is used to select passengers to be surveyed and pas-
sengers are stratified by the sector of the flight. Assume that at this airport, passengers on the dif-
ferent sectors use different security screening checkpoints, thus allowing passengers on each
flight sector to be sampled separately.

We consider here the simple case where proportional stratified sampling is used. Thus the pro-
portion of the sample size in each flight sector is equal to the proportion of the total passengers
in each flight sector, Wi = ni/n = Ni/N.

n p p w= −( ) ( )40 000 1 100
2

,

Total population
Mean proportion usi

N = 48 300,
nng curb

SD for individual pass.
.X p

X

= =
=

0 59
σ 00 492.

p p1 −( )⎡⎣ ⎤⎦

95% C.I. 
Mean ± w

95% C.I. ± w
w as % of mean

Sample
n

2.00% 3.40% 2,218 
3.00% 5.10% 1,012 
4.00% 6.79% 574 

Table B-4. Sample sizes for random
sampling of passengers for 95% 
confidence interval widths �2%, 
�3%, and �4%.

32 The denominator in the equation in Section 3.4.1 is a2 where the width of the 95% confidence interval is ± a
where a is expressed in percentage points. Since w above is not expressed in percentage points, w = a/100.
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The sample size is determined using Equation 8. Table B-5 shows the calculation of the sum-
mation over the three flight sectors.

The standard deviation for each sector is found using the relationship applicable for categorical 

variables: , where pi is the proportion of the population in the category of interest

for flights in sector i (i.e., percentage dropped at the curb).

Substituting 0.20357 from Table B-5 for ∑i(Wi σXi
2 ) in Equation 8 for three C.I. widths of ±2%,

±3%, and ±4% gives the sample sizes, n, in Table B-6.

The sample sizes for each flight sector are then found, based on the proportion of passengers
in each sector, Wi, to be as shown in Table B-7.

Comparing the total sample size with that found with random sampling, we find that stratifi-
cation by flight segment has reduced the required sample size for the ± 2% case from 2,218 to
1,879—a reduction of 15%. Note that the size of the reduction is very dependent on the vari-
ation in the mean responses across the different strata.

p pi i1 −( )⎡⎣ ⎤⎦

Sector of Flight  Enplaned Pass. 
Total, Ni

% of 
Total Wi 

Est. Avg.  
Proportion 
at Curb, p 

SD 
σσXi 

Wi σXi 
2 

Short-Haul Domestic  20,250  0.4193  0.40  0.49  0.10062  
Long-Haul Domestic  16,320  0.3379  0.60  0.49  0.08109  
International  11,730  0.2429  0.90  0.30  0.02186  
Total  48,300  1.0000  0.59  0.20357  

Table B-5. Calculation of standard deviation of sample mean for stratified 
sampling of passengers by market sector.

95% C.I. 
Mean ± w

95% C.I.  ± w
w as % of mean

Sample
n

2.00% 3.40% 1,879 
3.00% 5.09% 854 
4.00% 6.79% 484 

Table B-6. Sample sizes for stratified
sampling of passengers by sector of
flight for 95% confidence interval
widths �2%, �3%, and �4%.

Sample Size for C.I. Width 
Sector of Flight 

± 2% ± 3% ± 4% 
Short-Haul Domestic 788 358 203 
Long-Haul Domestic 635 288 163 
International 456 207 118 
Total 1,879 853 484 

Table B-7. Sample sizes by sector for 
stratified sampling of passengers by sector 
of flight for 95% confidence interval widths
�2%, �3%, and �4%.
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95% C.I. 
Mean ± w

95% C.I.  ± w
w as % of mean

Sample
n

2.000% 3.40% 2,215 
3.000% 5.09% 1,010 
4.000% 6.79% 574 

Table B-9. Sample sizes for stratified
sampling of passengers by day of week
for 95% confidence interval widths �2%,
�3%, and �4%.

Stratified Sampling of Passengers—Stratified by Day of Week

Now consider the case where the passengers are stratified by the day of the week. This form of
stratification is easy to implement during the conduct of the survey, and numbers of passengers
are known, at least approximately, at the sample design stage.

Again consider the simple case where proportional stratified sampling is used. Thus the pro-
portion of the sample size on each day of the week is equal to the proportion of the total passen-
gers in each day of the week.

It was assumed that the proportion of people using the curb on each weekday was entirely
explained by the sector of their flight. Thus, the average percentage of passengers using the curb
was estimated for each day by the weighted average of the percentages for each flight sector, with
weights equal to the numbers of passengers on that day to each sector.

The sample size is determined using Equation 8. Table B-8 shows the calculation of the sum-
mation over the days of the week.

The standard deviation for each day is found using the relationship applicable for categorical 

variables: , where pi is the proportion of the population in the category of interest

(i.e., percentage dropped at curb) on day i.

Substituting 0.24175 from Table B-8 for ∑i(Wi σXi
2 ) in Equation 8 for three C.I. widths of ±2%,

±3%, and ±4% gives the sample sizes, n, in Table B-9.

The sample sizes for each day of the week are then found, based on the proportion of passen-
gers on each day of the week, Wi, to be as shown in Table B-10.

p p1 −( )⎡⎣ ⎤⎦

Originating Passengers 
Day Short-Haul 

Domestic 
Long-Haul 
Domestic International Total 

Ni

% of
Total Wi

Est. Avg. 
Proportion 
at Curb, pi

SD

Monday 3,000 2,400 1,360 6,760 0.1400 0.572 0.495 0.03427 
Tuesday 3,000 2,400 1,360 6,760 0.1400 0.572 0.495 0.03427 
Wednesday 3,000 2,400 1,360 6,760 0.1400 0.572 0.495 0.03427 
Thursday 3,000 2,400 1,530 6,930 0.1435 0.580 0.494 0.03496 
Friday 3,000 2,400 2,040 7,440 0.1540 0.602 0.490 0.03692 
Saturday 2,500 1,920 2,040 6,460 0.1337 0.617 0.486 0.03160 
Sunday 2,750 2,400 2,040 7,190 0.1489 0.609 0.488 0.03546 
Total 20,250 16,320 11,730 48,300 1.0000 0.589 0.24175 

σXi
Wi σXi 

2

Table B-8. Calculation of standard deviation of sample mean for stratified sampling 
of passengers by day of week.
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Comparing the total sample size with that found with random sampling, we find that stratifi-
cation by day of the week has reduced the required sample size for the ±2% case from 2,218 to
2,215—a reduction of only 0.1%. Thus, in this case stratification makes almost no difference to
the required sample size. This is due to the low variability in the average percentage of passen-
gers at the curb, pi, over the various days of the week. Note that the size of the reduction is very
dependent on the variation in the mean responses across the different strata. This varies
depending on the variable of interest and in some cases could vary greatly over the days of the
week making stratification by day of the week worthwhile.

Cluster Sampling of Flights—Additional Assumptions

A very common form of sampling for passenger surveys is to select a sample of flights to sur-
vey and to sample either all, or a portion, of passengers on those flights. This is a form of cluster
sampling where each flight represents a cluster.

Using the same example as above, the pertinent characteristics required to estimate the sam-
ple size are given in Table B-11.

Cluster sampling is very dependent on one parameter not relevant to the passenger sampling
considered above—the variation in the mean value for each flight of the characteristic of interest
(i.e., percentage of passengers dropped at the curb) over the range of flights, σci. An estimate of

Sample Size for C.I. Width 
Day of Week 

± 2% ± 3% ± 4% 
Monday 310 141 80 
Tuesday 310 142 80 
Wednesday 310 142 80 
Thursday 318 145 82 
Friday 341 156 89 
Saturday 296 135 77 
Sunday 330 150 86 
Total 2,215 1,011 574 

Table B-10. Sample sizes for 
each day for stratified sampling of
passengers by day of week for 95%
confidence interval widths �2%,
�3%, and �4%.

For Flight Sector, i Total 
Quantity 

Symbol Short-Haul 
Domestic 

Long-Haul 
Domestic International Symbol Value 

No. of Departing Flights Ni 405 136 69 N 610
Avg. Originating Pass./Flight Mi/Ni 50 120 170 M/N 79.2
Total Originating Passengers Mi 20,250 16,320 11,730 M 48,300
Proportion of Flights in Sector Wi = Ni/N 0.6639 0.2230 0.1131 1.0000 

% Dropped at Curb 40% 60% 90% 58.9% 

Difference from Overall Avg. -19% 1% 31% 
SD in % Between Flights: 10% 10% 10% 21.1% 

Xi – X– –
Xi = pi
– X = p–

σc i σc

Table B-11. Assumed characteristics for flights in three market sectors for 
illustrative examples of cluster sampling.
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this variation, expressed in terms of the standard deviation, is given in Table B-11. It is estimated
from previous surveys and knowledge of passengers at the airport that the standard deviation is
10% around the mean value for each sector33. Thus, for short-haul flights the mean value of the
percentage using the curb for each flight would be expected to be between 20.4% and 59.6% for
95% of flights [= 40% ± 1.96 x 10%]. The standard deviation over all flights includes both the vari-
ation between flights within each sector and the variation between sectors and is given by:

where Wi is the proportion of flights in sector i (= Ni / N).

Cluster Sampling with Random Sampling Flights

If a random sample of flights is selected and all passengers on each of the selected flights are sur-
veyed, the sample size is determined for a given width of confidence interval using Equation 3, where

The number of flights to be sampled, n, was found using Equation 3 for three widths of the
95% confidence interval—±2%, ±3%, and ±4%—as shown in Table B-12.

Since all passengers on each flight are sampled, the number of passengers sampled is 
the number of flights sampled multiplied by the average number of passengers per flight 
(M

–
= M / N).

Comparing the total passenger sample size with that found with random sampling of pas-
sengers, we find that cluster sampling by flight has increased the required sample size
greatly—for ±2% accuracy from 2,218 to 19,953. This is due to the high variation in the char-
acteristics of interest between flights. In other cases, the additional sample size with cluster-
ing may be much less. For example, if the mean percentage was 50% for each sector (instead
of 40%, 60%, and 90%), the sample size for ±2% accuracy would be 83 flights or 6,572 pas-
sengers. The increase in the sample size is very dependent on the variation in the mean
responses for a flight across the different flights and the above example may not be typical
in general.

Total population (flights) N = 610
MMean proportion using curb
SD f

.X p= = 0 589
oor individual flight σ σX c= = 0 211.

σ σc i ci ii
W X X= + −( )⎡

⎣⎢
⎤
⎦⎥{ }∑ 2

2

95% C.I. 
Mean ± w

95% C.I. ± w
w as % of mean

Sample
n (flights)

Sample
Pass.

2.00% 3.40% 252 19,953 
3.00% 5.10% 146 11,560 
4.00% 6.79% 92 7,285 

Table B-12. Sample sizes for cluster sampling
with random sampling flights for 95% confidence
interval widths �2%, �3%, and �4%.

33 Note that if there was no difference between sectors, so that the mean percentage of passengers dropped off at
the curb was 58.9% for all flights, the standard deviation in the percentage between flights, σci, would equal the
standard deviation of the mean for each flight. Then σci

2 = pi (1 − pi) / (Ni / Mi) where Ni / Mi is the average num-
bers of passengers on each flight in sector i. Thus the values of σci for the short-haul, long-haul, and international
sectors would be 7.0%, 4.5%, and 3.8%, respectively, and σc would be 6.2%.
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Cluster Sampling with Stratified Sampling of Flights and All Passengers
on Selected Flights Surveyed

Now consider the case where flights to be surveyed are determined using stratified sampling
and all passengers on each of the selected flights are surveyed. The flight sample size is deter-
mined for a given width of confidence interval using Equation 8, where the units sampled in each
stratum are clusters rather than individuals. Since flights are being sampled, rather than passen-
gers, the standard deviation σXi in Equation 8 is the standard deviation of the average percent-
age of passengers using the curb for each flight, σci, as shown in Table B-13.

Substituting 0.01000 from Table B-13 for ∑i(Wi σci
2) in Equation 8, the number of flights to

be sampled, n, was found for three widths of the 95% confidence intervals—±2%, ±3%, and
±4%—as shown in Table B-14.

The numbers of flights in each sector and estimated number of passengers (based on average
numbers of passengers per flight in that sector) are as shown in Table B-15.

Departing Flights 
Sector of Flight Total 

Ni
Wi = Ni/N

Est. Avg. % 
at curb,

pi

SD

Short-Haul Domestic 405 0.6639 0.40 0.10 0.00664 
Long-Haul Domestic 136 0.2230 0.60 0.10 0.00223 
International 69 0.1131 0.90 0.10 0.00113 
Total 610 1.0000 0.589 0.01000 

σci
Wi σci 

2

Table B-13. Calculation of standard deviation of sample mean
for cluster sampling with flights stratified by sector and all 
passengers on selected flights surveyed.

95% C.I. 
Mean ± w

95% C.I. ± w
w as % of mean

Sample
n (flights)

2.00% 3.40% 83 
3.00% 5.09% 40 
4.00% 6.79% 24 

Table B-14. Sample number of flights
for cluster sampling with flights 
stratified by sector and all passengers
on selected flights surveyed for 95%
confidence interval widths �2%,
�3%, and �4%.

C.I. Width ± 2% C.I. Width ± 3% C.I. Width ± 4%
Sector of Flight 

Flights Pass. Flights Pass. Flights Pass. 
Short-Haul Domestic 55 2,750 27 1,350 16 800 
Long-Haul Domestic 19 2,280 9 1,080 5 600 
International 9 1,530 5 850 3 510 
Total* 83 6,560 41 3,280 24 1,910 

* Total may be higher than previous table as number of flights must be an integer

Table B-15. Sample sizes by sector for cluster sampling with flights
stratified by sector and all passengers on selected flights surveyed
for 95% confidence interval widths �2%, �3%, and �4%.
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The stratification of flights by sector results in a large reduction in the numbers of flights and
passengers to be surveyed. In this example, much of the variation in the variable of interest is
explained by the flight sector, which results in a large reduction in sample size compared to ran-
dom sampling of flights. By sampling the flights by sector, the likelihood of selecting a sample
with close to the actual proportions of passengers in each sector is much greater than when ran-
domly sampling flights. Again note that the results here reflect the assumptions regarding vari-
ation considered in this example and will vary in other situations.

Cluster Sampling with Stratified Sampling of Flights 
and a Sample of Passengers on Selected Flights

Now consider the case where flights to be surveyed are determined using stratified sampling
and a sample of passengers on each of the selected flights are surveyed. Assume initially that 50%
of passengers on the selected flights are surveyed. The variance of the estimate is greater than
with 100% sampling of each flight as it includes both the variation between flights (as before)
and the variation due to sampling of passengers on individual flights. It is calculated from Equa-
tions 17 and 18 as follows:

where σci is the standard deviation of the mean percentage using the curb across flights in 
sector i

Ni is the number of flights in sector i (N is total over all sectors)
ni is the number of flights sampled in sector i (n is total over all sectors)
Mi is the average number of passengers on a flight in sector i
mi is the average number of passengers sampled on a flight in sector i ( = f Mi )
pi is the probability of a passenger on a flight in sector i being dropped off at the curb
f is the proportion of passengers sampled on a flight ( = mi / Mi, assumed the same for 

all flights).

The flight sample size is determined for a given confidence interval X
–

± w by solving the fol-
lowing relationships for n:

w = 1.96 σX
–2 where σX

–2 is given by the equation above.

The summations over the sectors for calculating σX
–2 are determined for a given n value as

shown in Table B-16 (n = 117 used in table).

The number of flights to be sampled, n, was found by setting an approximate value initially
and determining the width, w, then adjusting the value of n until the appropriate value of w was
obtained. In the table, σX

–2 is evaluated for n = 117 and the resulting value of w is 0.0200 or 2.00%.
Samples sizes for three widths of the 95% confidence intervals—±2%, ±3%, and ±4%—were
found to be as shown in Table B-17.

σ σX i cii

ns

i in N n N N N f p2 2
1

1 1 1 1= −( ) ( ) + ( ) −( ) −=∑ pp mi ii

ns ( ) −( )=∑ 1
1

Calculate σX 
2 for n = 117

Departing 
Flights

Sampled on 
Each Flight 

Between
Cluster

Within
Cluster

Between
+ Within 

Sector of Flight 
Total,

Ni

Wi =
Ni / N

Est.
Avg. % 
at Curb,

pi

Pass. on 
Each

Flight,
Mi

%
f

#
mi

SD
Between
Flights, (1 – n/N ) / n

(Ni / N) σci
2

(1 / Ni) (1 – f)
pi (1 – pi) /

(mi – 1)
Total

Short-Haul Dom. 405 0.6639 0.40 50 50% 25 0.100 0.0000459 0.0000123 0.0000582 
Long-Haul Dom. 136 0.2230 0.60 120 50% 60 0.100 0.0000154 0.0000150 0.0000304 
International 69 0.1131 0.90 170 50% 85 0.100 0.0000078 0.0000078 0.0000156 
Total 610 1.0000 0.59 

σci

–

σX 
2 = 0.0001041–

w = 1.96 σX  =      0.0200–

Table B-16. Calculation of standard deviation of sample mean for cluster sampling with
flights stratified by sector and a 50% sample of passengers on selected flights.
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The numbers of flights in each sector and estimated number of passengers (based on average
numbers of passengers per flight in that sector) are as shown in Table B-18.

The surveying of only a 50% sample of passengers on each flight resulted in an increase in the
number of flights to be surveyed from 83 to 117 for the ±2% accuracy case. However, since only
50% of passengers on these flights are to be surveyed, the total number of passengers decreased
from 6,560 to 4,615. For surveys conducted in the departure lounge, it is almost impossible to sur-
vey all passengers on a flight due to reasons given in Chapter 5 of the guidebook. In practice it may
be possible to obtain complete responses from 50% of passengers, in which case the number of
flights to be surveyed based on the 50% passenger sample should be used.

It is evident that the total number of passengers that need to be surveyed can be reduced by
reducing the percentage of passengers sampled on each flight, but the number of flights surveyed
increases. Several other cases were examined using this example:

• If 75% of passengers on each of the selected flights were to be surveyed, a sample of 92 flights
and 5,580 passengers would be required.

• If 30% of passengers on each of the selected flights were to be surveyed, a sample of 268 flights
and 6,360 passengers would be required.

The optimal balance for a particular survey will depend on the variation in responses between
and within flights, and on the relative costs of surveying passengers and flights, which vary from
survey to survey.

Another important consideration with interview surveys in gate lounges, discussed in Chapter 5
of the guidebook, is the limitation on the number of interviews that each interviewer can complete
in the time window between when passengers start to arrive in the gate lounge and the start of flight
boarding. As a practical matter, this limits the number of passengers who can be surveyed on a given
flight.

Again note that the results here reflect the assumptions regarding variation considered in
this example and will vary in other situations.

Table B-17. Sample number of flights
for cluster sampling with flights
stratified by sector and a 50% sample
of passengers on selected flights 
surveyed for 95% confidence interval
widths �2%, �3%, and �4%.

95% C.I.
Mean ± w

95% C.I.  ± w
w as % of mean

Sample
n (flights)

2.00% 3.40% 117 
3.00% 5.09% 47 
4.00% 6.79% 26 

Table B-18. Sample sizes by sector for cluster sampling with flights
stratified by sector and a 50% sample of passengers on selected flights
surveyed for 95% confidence interval widths �2%, �3%, and �4%.

C.I. Width ± 2% C.I. Width ± 3% C.I. Width ± 4%
Sector of Flight 

Flights Pass. Flights Pass. Flights Pass. 
Short-Haul Domestic 78 1,950 31 775 17 425 
Long-Haul Domestic 26 1,560 11 660 6 360 
International 13 1,105 5 425 3 255 
Total 117 4,615 47 1,860 26 1,040 
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Office Supplies

Pens
Pencils
Erasers
Pencil Sharpeners
Notebooks or Notepaper
Staplers
Scissors
Rubber Bands
Paper Clips
Printer Paper
Clipboards (for paper surveys)
Bags to carry survey forms (for paper surveys)
Uniforms (shirts, aprons, other identifying attire)
Name Tags
ID Badges

Electronics

PDAs or other Electronic Data Collection Devices if needed (for electronic surveys)
Chargers
Secure Digital (SD) Cards (additional memory for PDAs or other devices)
Batteries
Laptops for Office Staff
Flash Drives
Printer
Two-Way Radios and Charging Cords
Cell Phones and Charging Cords
Power Strips (for overnight charging)

Paperwork

Intercept Survey Training Manuals
Copies of Questionnaires (printed copies of electronic survey questions)
Show Cards
Site Location Maps

A P P E N D I X  C

Material and Equipment Checklists
for Air Passenger Intercept Surveys
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Airport Authorization Letters
Client Contact Information (phone numbers)
Flight Schedules
Interviewing Schedules
Daily Flight (or Intercept Survey Location) Sampling Plans
Backup Flight Sampling Plan (if originally selected flights are cancelled or extensively delayed)
Time Sheets
Sign-In and Sign-Out Sheets
Equipment Sign-Out and Sign-In Sheets
Interviewer Results Forms
Overtime Forms
Expense Reimbursement Forms
Nightly Inventory Forms
Employee Scheduling and Availability Information
Employee Contact Information
Employment Agency or Field Service Contact Information

Other Logistics

Location of FedEx or UPS Drop Boxes
Location of Copy Service
Transit Tickets or Passes
Parking Passes
Car Rental Information
Air Travel Information (if field staff are not local)
Hotel Arrangements
Driving Directions
Cash for Per Diems
Cash for Unexpected Expenses
On-Site Training Room
On-Site Pre-Test Debriefing Room
On-Site Project Office (centrally located, sufficient space)
On-Site Internet Access (downloading and transmitting data)
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NAME OF SURVEY SPONSOR

NAME OF AIRPORT 

20XX AIR PASSENGER SURVEY 

INTERVIEWER TRAINING SESSION

AGENDA FOR DAY ONE 

9:00 Introductions 

Welcome 

Purpose of Survey 

Role and Importance of Field Staff 

Team Hierarchy, Where to Go with Questions 

Time Frame

Schedules and Compensation 

Incentive Structure 

Airport Terminology 

9:15 Tour of Airport 

10:15 Break 

10:30 Expectations and Standards 

Behavior On and Off the Job 

Interactions with Passengers 

What to Do if You Get Asked for Information 
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Pacing 

• Move Quickly to Next Person – Be on the Move 

• Use a Positive Assumption 

• Use Positive Body Language 

• Smile

Quality of Work – The Importance of Completeness and Accuracy 

Attire and Grooming 

Challenging Situations 

Communications, Staying in Touch and How to Get Help 

12:00 Lunch 

1:00 Review of Key Interviewing Practices and Procedures 

Confidentiality 

Basic Rules: Dos and Don’ts 

Responses to Resisters and Questioners 

Handling Open-Ended Questions 

Handling “Other” 

2:00 Sample Selection 

What Is a Sample? 

Importance of How People Are Selected 

Survey Sample and Shadow Sample

How to Read the Schedule 

Selecting the Next Person at Security Screening 

Start Point and Counting in Boarding Areas 

What to Do When There Are No Passengers There 

What to Do When Time Is Over 

2:45 Break 

3:00 Questionnaire Review 

Structure 

Questions 

Key Considerations 

4:00 Use of Handheld Devices 

Why Are We Doing This? 

Checking In and Checking Out 

Turning On and Off 

Moving from One Question to the Next 

Recording Answers 
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Moving from One Complete to the Next 

PDA Tricks 

• Tap Lightly

• Ask as You Enter 

• Use a Mid-Sentence Tap
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NAME OF SURVEY SPONSOR

NAME OF AIRPORT 

20XX AIR PASSENGER SURVEY 

INTERVIEWER TRAINING SESSION

AGENDA FOR DAY TWO 

9:00 Review of Key Points from Day One 

9:45 Review of Concepts that Appear to Have Been Unclear 

10:15 Break 

10:30 Questions: Be Armed for Success 

11:00 Practice: Interview Each Other 

12:00 Lunch 

1:00 Continue Practice 

2:00 Practice in Terminals with Supervisors 

4:00 Debriefing and Reminders 

5:00  Training Concludes



E-1

This appendix describes the use of high-speed scanning for data entry from paper forms. This
technology represents, in some ways, the leading edge of survey forms handling, and the techniques
and tools described here are still being developed and improved. For the latest information in this
area, the reader is directed to the Internet for further research.

Data Entry by Scanning

The process of scanning forms as a data entry method has been around since the days of
punch-cards and early development of technology for school standard testing. Students would
complete a form consisting of columns of multiple choice answers and signify their response by
darkening the appropriate box or oval.

Things have come a long way since then.

The old structured format of a fixed pattern of boxes or ovals that can be filled in has been
replaced with free-form capabilities, and the scanning speeds and hardware have improved to
allow thousands of forms to be scanned—both sides—in a matter of hours.

The following sections describe each of the components of this high-speed scanning system.
There may be differences in available products and services, but the main principles will still apply.

Hardware

The first component is the scanner itself. These are not ordinary office scanners, but special
purpose scanners that are designed for high volumes of work.

The hardware includes a hopper for thousands of completed forms.

Each form is fed into the scanner, where a scanning pass takes one second or less. The page is
then reversed and the other side is scanned.

The scanned images are then processed.

Software

The software that comes with these systems provides the user with the ability to program the areas
of the forms to be scanned and information on what to with the results. There is a certain degree
of character recognition built into the software. The requirements for legibility and well-formed
letters can be quite high.

A P P E N D I X  E

High-Speed Scanning Technology



For questions with tick-box answers, the process is relatively straightforward and also rela-
tively lenient as to whether a box is ticked or not.

For written responses, the optical character recognition (OCR) software can be quite crude.
Depending on the particular service or system being used, those completing the forms may need
to be trained on how to enter each letter and number. Sloppiness at the time of the interview
translates into reduced productivity in converting the data into an electronic file.

Interview surveys with many free-form entries and time constraints or respondent self-
completed surveys are not recommended for such a process due to the inherent sloppiness of the
responses.

Scan Design Process

Perhaps the longest part of the process is the scan design. This step only takes place after the
survey form has been finalized. The software is then used to designate each question on the form,
where the responses are, and what each tick box means. In this manner, each question and each
response is linked to an entry in the resulting database.

This process can take several hours and must be thoroughly tested.

Purchase or Rent

It is possible to buy the hardware and software or purchase such services from a local agency.
A recent search on the Internet revealed a number of businesses that offer high-speed scanning
and data entry services. Careful research would be necessary to match the capabilities of different
vendors with the requirements of the survey.

Purchasing of the hardware and software should be considered if large volumes of surveys are
done on a frequent basis. This equipment is relatively expensive and the cost would most likely
not be justifiable over a single survey project.

E-2 Guidebook for Conducting Airport User Surveys
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This appendix contains sample questionnaires from a range of recent air passenger surveys,
including one intercept interview survey and four surveys performed using self-completed
forms.

Metropolitan Transportation Commission 
2006 Airline Passenger Survey

The first sample questionnaire was developed for the 2006 Airline Passenger Survey under-
taken at Oakland International Airport and San Francisco International Airport by the Metro-
politan Transportation Commission, the metropolitan planning organization responsible for
transportation planning for the San Francisco Bay Area. The survey was performed as an inter-
view survey of selected passengers in two locations: airline gate lounges or as passengers exited
security screening. Passengers were sampled with the intent of only interviewing one respondent
per air party. The survey questions were programmed into hand-held Personal Digital Assistant
(PDA) units.

The survey was performed in two waves between August 23 and October 8, 2006. The survey
yielded just over 8,200 responses from ground originating air parties, just under 3,600 at Oak-
land International Airport and just over 4,600 at San Francisco International Airport. More
details of the survey are reported in:

JD Franz Research, Inc., Metropolitan Transportation Commission 2006 Airline Passenger Survey: Oakland Inter-
national Airport and San Francisco International Airport, Final Report, Prepared for the Metropolitan Trans-
portation Commission, Oakland, Calif., January 2008.

Atlanta International Airport 2005 Passenger Survey

The second sample questionnaire was developed for the 2005 peak week air passenger survey
at Hartsfield–Jackson Atlanta International Airport. The survey used a self-completed question-
naire that was distributed to passengers waiting in the airline gate lounges for selected flights.
The completed questionnaires were collected before or as passengers boarded the flight, although
postage-paid envelopes were available so that the survey form could be returned by mail if pas-
sengers were not able to complete it before boarding the flight. The questionnaire was designed
as a tri-fold form, both to facilitate respondents writing on it while holding it and to allow it to
be mailed back. The introduction to the survey and the sequence of questions on the panels
appear in the correct order when the questionnaire is folded.

A P P E N D I X  F

Sample Questionnaires 
for Passenger Surveys



Boston Logan 2007 Air Passenger 
Ground Access Survey

The third sample questionnaire was developed for the 2007 Air Passenger Ground Access Sur-
vey undertaken at Boston Logan International Airport by the Massachusetts Port Authority
(Massport). The survey used a self-completed questionnaire that was distributed to passengers
waiting in the airline gate lounges for selected flights. The completed questionnaires were col-
lected before or as passengers boarded the flight, although the survey form was designed so that
it could be returned by mail if passengers were not able to complete it before boarding the flight.
The questionnaire was designed as a tri-fold form, both to facilitate respondents writing on it
while holding it and to allow it to be mailed back. The introduction to the survey and the
sequence of questions on the panels appear in the correct order when the questionnaire is folded.

The survey was conducted over a two-week period from Monday, April 23 to Sunday, May 5,
2007. A total of 255 flights were surveyed, yielding just over 10,000 survey responses. More details
of the survey are reported in:

Vanasse Hangen Brustlin, Inc., Boston-Logan International Airport 2007 Environmental Data Report, Report
EOEA #3247, Prepared for the Massachusetts Port Authority, East Boston, Mass., September 2008.

Roanoke Regional Airport 2005 Passenger Survey

The fourth sample questionnaire was developed for an air passenger survey at Roanoke
Regional Airport in Virginia undertaken in 2005 as part of an airport master plan study. The sur-
vey used a self-completed questionnaire that was distributed to passengers waiting in the airline
gate lounges for selected flights.

2007 Washington–Baltimore Regional 
Air Passenger Survey

The fifth sample questionnaire is one of three developed for the 2007 Washington–Baltimore
Regional Air Passenger Survey that was undertaken by the Metropolitan Washington Council of
Governments at Ronald Reagan Washington National Airport, Washington Dulles International
Airport, and Baltimore/Washington International Thurgood Marshall Airport (BWI). The sam-
ple questionnaire shown was designed for use at BWI. Similar questionnaires were designed for
use at National and Dulles Airports. The survey questionnaires were distributed to passengers
waiting in the airline gate lounges for selected flights for self-completion. The completed ques-
tionnaires were collected before or as passengers boarded the flight, although postage-paid
envelopes were available so that the survey form could be returned by mail if passengers were
not able to complete it before boarding the flight. The questionnaire was designed as a tri-fold
form, both to facilitate respondents writing on it while holding it and to allow it to be mailed
back. The introduction to the survey and the sequence of questions on the panels appear in the
correct order when the questionnaire is folded.

The survey was conducted over a two-week period from Sunday, October 7 to Saturday, Octo-
ber 20, 2007, with a few additional flights surveyed during the following week. Survey responses
were obtained from approximately 19,000 passengers. More details of the survey are reported in:

Mohammed, A., 2007 Washington-Baltimore Regional Air Passenger Survey, Metropolitan Washington Council
of Governments, Washington, D.C., September 2008.
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METROPOLITAN TRANSPORTATION COMMISSION
SAN FRANCISCO INTERNATIONAL AIRPORT 

OAKLAND INTERNATIONAL AIRPORT 

SURVEY OF AIR PASSENGERS 

(FINAL VERSION) 

QA. INTERVIEWER:  Please enter the location where this interview is taking place. 

OAKLAND INTERNATIONAL AIRPORT
SAN FRANCISCO INTERNATIONAL AIRPORT

QB. INTERVIEWER:  Please enter the terminal where this interview is taking place. 

Oakland

TERMINAL 1 
TERMINAL 2 

San Francisco 

TERMINAL 1/B 
TERMINAL 1/C 
TERMINAL 3/E 
TERMINAL 3/F (MAIN PIER) 
TERMINAL 3/F (GATES 73/74) 
TERMINAL 3/F (GATE 75) 
INTERNATIONAL TERMINAL A 
INTERNATIONAL TERMINAL G 

QC. INTERVIEWER:  Where is this interview taking place?

GATE (ASK QD)
SECURITY SCREENING (ASK QE) 
IF GATE, ASK:

QD. INTERVIEWER:  Please enter the gate where this interview is taking place. 

IF SECURITY SCREENING, ASK: 

QE. INTERVIEWER:  Please enter the security screening location where this interview is 
taking place. 

Oakland

TERMINAL 1 
TERMINAL 2 

Sample Questionnaires for Passenger Surveys F-3
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San Francisco 

TERMINAL 1/B 
TERMINAL 1/C 
TERMINAL 3/E 
TERMINAL 3/F (MAIN PIER) 
TERMINAL 3/F (GATES 73/74) 
TERMINAL 3/F (GATE 75) 
INTERNATIONAL TERMINAL/A
INTERNATIONAL TERMINAL/G

QF. INTERVIEWER:  Please enter your interviewer ID number. ___ ___ ___ ___ 

Good (morning) (afternoon) (evening).  My name is YOUR FULL NAME, and we are doing a brief 
survey of passengers for NAME OF AIRPORT.  I need less than ten minutes of your time.  Would you 
please take this short survey? 

YES
NO – NO TIME 
NO – NO/OTHER REASON
LANGUAGE BARRIER 

QG. Did your airline ask you to be at the gate in the next 20 minutes, or do you have more time than 
that?

NEXT 20 MINUTES (ASK QH) 
MORE TIME (SKIP TO Q1) 

IF NEXT 20 MINUTES, ASK:

QH. May I accompany you to the gate and conduct the interview there if there is enough time? 

YES - CONTINUE WITH Q1
NO  - THANK AND TERMINATE 

1. First, what airline are you flying on today?  __________________ 

2. And what is your flight number?  (ASK FOR BOARDING PASS OR TICKET IF NOT SURE) 
________ 

3. Including yourself, how many people are in your travel party today?  (By travel party, I mean all 
of the people who are traveling together with you on the same flight today.) 

4. And how many of these are children under the age of 18? 

5. Did you fly into this airport today solely for the purpose of connecting with another flight, or did 
you get here by ground transport? 

FLEW IN - CONNECTOR (CONTINUE) 
GROUND TRANSPORTATION (SKIP TO Q8) 
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IF FLEW IN (CONNECTOR), ASK:

6. What airline did you take to get here?  

7. And what was that flight number?  ASK FOR BOARDING PASS OR TICKET IF NOT 
SURE.

THANK AND TERMINATE. 

IF USED GROUND TRANSPORTATION, ASK:

8. What is your final airport destination for today’s trip?  

9. And what is the main purpose of your trip?  SHOW CARD OR READ IF NEEDED. 

CONVENTION OR CONFERENCE 
OTHER TYPE OF BUSINESS TRIP 
VISIT FRIENDS OR RELATIVES 
VACATION
TRAVEL TO OR FROM SCHOOL 
WEDDING OR FUNERAL 
PERSONAL OR FAMILY EMERGENCY
SOME OTHER PURPOSE 
RECORD OTHER PURPOSE. 

10. How many people came into the terminal with you today just to see you or other members of your 
travel party off?  (INCLUDE NON-FLYING PARENTS.) 

11. At which of the types of places shown on this card did you start your trip to the airport today? 
SHOW CARD OR READ IF NEEDED. 

YOUR OWN HOME (ASK Q18A) 
SOMEONE ELSE’S HOME (ASK Q18A) 
A PLACE OF BUSINESS (ASK Q18A) 
A HOTEL, MOTEL, INN, BED & BREAKFAST (ASK Q13) 
A RESTAURANT (ASK Q14) 
A CONVENTION CENTER (ASK Q15) 
A SCHOOL, COLLEGE, OR UNIVERSITY (ASK Q16) 
A TOURIST ATTRACTION (ASK Q17) 
SOMEWHERE ELSE (ASK Q17) 

12. And what city or town was that in?   _______________________ 

IF NOT ON LIST, SKIP TO Q18A. 

IF HOTEL/MOTEL/INN/B&B, ASK:  

13. And what was the name of that _______?

IF NOT ON LIST ENTER NAME IN OTHER 
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IF RESTAURANT, ASK:

14. And what was the name of that restaurant?

SKIP TO Q18A. 

IF CONVENTION CENTER, ASK:

15. And what convention center was that? 

IF NOT ON LIST ENTER NAME IN OTHER, SKIP TO Q18A. 

IF SCHOOL, COLLEGE, OR UNIVERSITY, ASK:

16. And what is the name of that (school) (college) (university)?

IF NOT ON LIST ENTER NAME IN OTHER, SKIP TO Q18A. 

IF ATTRACTION OR OTHER PLACE, ASK: 

17. And what was the name of that (attraction) (place)?  IF NOT FOUND ON LIST, ENTER 
NAME IN OTHER, GO TO Q18A. 

IF HOME OR BUSINESS LOCATION, ASK:

18A. What is the ZIP code of that (residence)? 

18B. Could you please tell me the street address there?  ASK FOR HELPFUL DOCUMENTS 
IF NEEDED.  PROBE FOR STREET SPELLING. 

IF REFUSED ADDRESS, ASK:

19. Then could you please give me the block number?  (Such as the 100 block, the 
1000 block, and so forth.) 

IF REFUSED BLOCK, SAY:

20. Then could you just give me the nearest intersection—that is, the nearest 
street and the nearest cross-street?

21. What time did you leave that place?  ___ ___ : ___ ___  AM  PM 

22. And what time did you arrive inside the terminal?  ___ ___ : ___ ___ AM PM 

23. How did you get to the airport today? 

OAKLAND:

PRIVATE CAR/VEHICLE (SKIP TO Q27) 
AC TRANSIT (PUBLIC TRANSIT) BUS (SKIP TO Q37) 
AC TRANSIT FROM AMTRAK (SKIP TO Q33) 
AC TRANSIT FROM BART (SKIP TO Q31) 
AIRBART FROM AMTRAK (SKIP TO Q33) 
AIRBART FROM BART (SKIP TO Q31) 
CHARTERED BUS OR VAN SERVING YOUR TRAVEL PARTY ONLY (SKIP TO Q38) 
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HOTEL/MOTEL COURTESY SHUTTLE (SKIP TO Q24) 
LIMOUSINE SERVING YOUR PARTY ALONE (SKIP TO Q38) 
RENTAL CAR (SKIP TO Q27) 
SCHEDULED AIRPORT BUS:  NAME:  ___________________ (SKIP TO Q35) 
SHARED RIDE VAN SERVING MORE THAN ONE PARTY (SKIP TO Q38) 
TAXI/CAB (SKIP TO Q38) 
SOMETHING ELSE:  ____________________________ (SKIP TO Q38) 
DON’T KNOW (THANK AND TERMINATE)
REFUSED (THANK AND TERMINATE)

SAN FRANCISCO

PRIVATE CAR/VEHICLE (SKIP TO Q27) 
BART (SKIP TO Q31) 
BART FROM CALTRAIN (SKIP TO Q33) 
CHARTERED BUS OR VAN SERVING YOUR TRAVEL PARTY ONLY (SKIP TO Q38) 
HOTEL/MOTEL COURTESY SHUTTLE (SKIP TO Q24) 
LIMOUSINE SERVING YOUR PARTY ALONE (SKIP TO Q38) 
RENTAL CAR (SKIP TO Q27) 
SAMTRANS (PUBLIC TRANSIT) BUS (SKIP TO Q37) 
SCHEDULED AIRPORT BUS:  NAME:  ___________________ (SKIP TO Q35) 
SHARED RIDE VAN SERVING MORE THAN ONE PARTY: NAME _____________ (SKIP 
TO Q38) 
TAXI/CAB (SKIP TO Q38) 
SOMETHING ELSE:  ____________________________ (SKIP TO Q38) 
DON’T KNOW (THANK AND TERMINATE)
REFUSED (THANK AND TERMINATE)

IF HOTEL/MOTEL SHUTTLE, ASK:

24. Did you stay overnight at that hotel, or did you visit the hotel only for the purpose of 
getting to the airport? 

STAYED OVERNIGHT (SKIP TO Q38) 
ONLY VISITED TO GET TO AIRPORT (CONTINUE) 

IF SOLELY TO GET TO AIRPORT, ASK: 

25. Did you park at the hotel, or did you get there some other way? 

PARKED (CONTINUE) 
OTHER WAY (SKIP TO Q38) 
VOLUNTEERED PARKED NEAR HOTEL (CONTINUE) 
DON’T KNOW (SKIP TO Q38) 
REFUSED (SKIP TO Q38) 

IF PARKED AT HOTEL OR VOLUNTEERED PARKED NEAR HOTEL, 
ASK:

26. Were any passengers dropped off at the curb in front of the terminal
before the car was parked?

SKIP TO Q38. 
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IF PRIVATE VEHICLE OR RENTAL VEHICLE ASK:

27. Were any passengers dropped off at the curb in front of the terminal (before returning the 
rental car)? 

YES (CONTINUE) 
NO (SKIP TO Q38) 
DON’T KNOW (SKIP TO Q38) 
REFUSED (SKIP TO Q38) 

28. And was the vehicle driven away without being parked, parked for a while and then 
driven away, or parked for the duration of your trip?

DRIVEN AWAY (SKIP TO Q38) 
PARKED AND THEN DRIVEN AWAY (CONTINUE) 
PARKED FOR DURATION OF TRIP (CONTINUE) 

IF PARKED, ASK: 

29. At what location was the vehicle parked?

OAKLAND 

HOURLY/SHORT-TERM LOT AT THE AIRPORT
DAILY/LONG-TERM LOT (A OR B) AT THE AIRPORT 
ECONOMY LOT AT THE AIRPORT 
VALET PARKING AT THE AIRPORT 
OFF-AIRPORT LOT 
HOTEL/MOTEL PARKING LOT 
AIRPORT EMPLOYEE LOT 
OTHER:  _____________ 

SAN FRANCISCO 

DOMESTIC TERMINAL GARAGE AT THE AIRPORT 
INTERNATIONAL TERMINAL GARAGE AT THE AIRPORT 
LONG-TERM GARAGE AT THE AIRPORT 
VALET PARKING AT THE AIRPORT 
OFF-AIRPORT LOT OR GARAGE: ______________________ 
HOTEL/MOTEL PARKING LOT OR GARAGE 
AIRPORT EMPLOYEE LOT 
OTHER:  _____________ 

30. And how long (was it) (will it be) parked there? 

LESS THAN A DAY:  ____ ____ HOURS 
DAYS: ___ ___ ROUND TO NEAREST NUMBER OF DAYS 

SKIP TO Q38. 
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31. At what station did you begin your trip on BART? 

LIST OF STATIONS. 

32. And how did you get to that station?  ACCEPT MULTIPLE RESPONSES. (IF BART, 
RETURN TO QUESTION 31 AND ASK, "What I am looking for is the very first station 
where you got on BART for your trip to the airport today.") 

WALKED
DROVE AND PARKED 
DROPPED OFF 
TAXI/CAB
AMTRAK (SKIP TO Q33) 
BART
CALTRAIN (SKIP TO Q33) 
OTHER PUBLIC TRANSIT
OTHER: _________________ 

SKIP TO Q38. 

IF AMTRAK/CALTRAIN/AIRBART FROM AMTRAK, SAY (IN Q23): 

33. At what station did you begin your trip on (Amtrak) (Caltrain)? 

LIST OF STATIONS. 

34. And how did you get to that station?  ACCEPT MULTIPLE RESPONSES. 
(IF AMTRAK OR CALTRAIN, RETURN TO QUESTION 33 AND ASK, “What I am
looking for is the very first station where you got on (AMTRAK)(CALTRAIN) for your 
trip to the airport today.”) 

WALKED
DROVE AND PARKED 
DROPPED OFF 
TAXI/CAB
AMTRAK
BART
CALTRAIN 
OTHER PUBLIC TRANSIT
OTHER: ______________________ 

SKIP TO Q38.

IF SCHEDULED AIRPORT BUS, SAY: 

35. Where did you begin your trip on the airport bus? 

LIST OF LOCATIONS

36. And how did you get to that location? ACCEPT MULTIPLE RESPONSES. 

WALKED
DROVE AND PARKED 
DROPPED OFF 
TAXI/CAB

IF BART OR AIRBART FROM BART, ASK:



F-10 Guidebook for Conducting Airport User Surveys

OTHER PUBLIC TRANSIT: _______________ 
OTHER: ____________________ 

SKIP TO Q38. 

IF PUBLIC BUS (AC TRANSIT, SAMTRANS), SAY:

37. How did you get to the stop where you first got on the (AC Transit) (SamTrans) bus?  
ACCEPT MULTIPLE RESPONSES. 

WALKED
DROVE AND PARKED 
DROPPED OFF 
TAXI/CAB
BART
CALTRAIN 
OTHER PUBLIC TRANSIT: _______________________________
OTHER: _____________________ 

38. What were the most important sources of information you used to decide how to get to the 
airport today?  SHOW CARD.  CODE UP TO FIRST THREE SOURCES. 

AIRPORT WEB SITE 
OTHER WEB SITE (And what was that Web site?):  _____________________ 
AIRPORT INFORMATION BROCHURE, DISPLAY, OR PHONE NUMBER 
TRAVEL AGENT 
TRAVEL GUIDE (And what was that travel guide?):  ______________________ 
HOTEL STAFF 
511 TRANSIT INFORMATION (PHONE 511, 817-1717, OR 511.ORG) 
511 HIGHWAY TRAFFIC INFORMATION (PHONE 511, 817-1717, OR 511.ORG) 
OTHER HIGHWAY TRAFFIC INFORMATION (RADIO, TELEVISION, NEWSPAPER) 
PUBLIC OR PRIVATE TRANSPORTATION OPERATOR BROCHURE, DISPLAY, OR
PHONE NUMBER 
FAMILY/FRIENDS/BUSINESS ASSOCIATES 
OTHER:  _________________ 
NONE/ALREADY FAMILIAR WITH

39. And what are the main reasons you decided to get to the airport the way you did?  CODE UP TO 
FIRST THREE REASONS. 

COMFORT
CONVENIENCE (PROBE FOR REASON) 
DEPENDABILITY
LUGGAGE (AMOUNT) 
NO PRIVATE VEHICLE AVAILABLE 
NO PUBLIC TRANSIT AVAILABLE 
NUMBER OF PEOPLE IN TRAVEL PARTY 
PARKING CONSIDERATIONS 
PRICE/COST
RETURN RENTAL CAR 
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SAFETY OR SECURITY CONCERNS
SOMEONE ELSE DECIDED
TRAVEL TIME/TIME 
OTHER:  __________________________ 

ASK Q40 IF MORE THAN ONE PERSON IN TRAVEL PARTY:

40. Including yourself, how many people in your travel party came to the airport in the same vehicle 
as you?  (IF NEEDED:  By travel party, I mean all of the people who are traveling together with 
you on the same flight today.)

ASK Q41 IF ONE PERSON IN TRAVEL PARTY (Q3) OR IN VEHICLE (Q40): 

41. How many pieces of luggage did you check today? RANGE CHECK FOR >3.

ASK Q42 IF MORE THAN ONE PERSON IN Q40: 

42. How many total pieces of luggage did these people check - that is, the people who arrived here in 
the same vehicle? RANGE CHECK FOR >3/PERSON. 

ASK Q43 OF CONVENTION/CONFERENCE/BUSINESS/OTHER PURPOSE TRAVELERS 
ONLY.

43. Will any of the cost of your trip to the airport (including parking) be reimbursed by your 
employer, by a client, or by some other organization?  (BEING REIMBURSED BY FAMILY, 
FRIENDS, OR COLLEAGUES DOES NOT COUNT.) 

YES
NO
NOT SURE 

44. Are you a resident of this area who is starting an air trip here today, or are you a visitor from 
another area who is taking an air trip to get home or travel to some other destination? 

RESIDENT (CONTINUE) 
VISITOR (SKIP TO Q49) 
DON’T KNOW/REFUSED—THANK AND TERMINATE 

ASK Q45 THROUGH Q48 OF RESIDENTS.  VISITORS SKIP TO Q49.

45. How many nights will you be away from home on this trip? 

46. And what airport will you fly back into? 

OAKLAND (CONTINUE)
SACRAMENTO (CONTINUE)
SAN FRANCISCO (CONTINUE) 
SAN JOSE (CONTINUE)
OTHER:  ______________ (CONTINUE) 
NOT SURE YET (SKIP TO Q53) 
NOT RETURNING BY AIR (SKIP TO Q53) 
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47. About what time will your return flight arrive?  ____ ____ : ____ ____ AM PM  (LOOK AT 
TICKET IF UNSURE) 

48. How are you planning to get to your local destination when you get back?  ACCEPT MULTIPLE 
RESPONSES. 

PICKED UP BY SOMEONE IN A PRIVATE VEHICLE 
PRIVATE VEHICLE PARKED AT AIRPORT OR NEARBY 
AIRBART SHUTTLE BUS 
BART
CHARTERED BUS OR VAN 
HOTEL/MOTEL COURTESY SHUTTLE 
LIMOUSINE
PUBLIC TRANSIT BUS (AC TRANSIT, MUNI, SAMTRANS, VTA, ETC.) 
PUBLIC TRANSIT LIGHT RAIL (MUNI, VTA) 
RENTAL CAR 
SCHEDULED AIRPORT BUS 
SHARED RIDE VAN 
TAXI/CAB
TRAIN (CALTRAIN, AMTRAK)
OTHER:  _____________________________ 
NOT SURE 

SKIP TO Q53. 

49. What day did you arrive in the Bay Area? CALENDAR IS DISPLAYED. 

MONTH ___ ___
DATE ___ ___ 

50. And what airport did you fly into? 

OAKLAND (CONTINUE)
SACRAMENTO (CONTINUE)
SAN FRANCISCO (CONTINUE) 
SAN JOSE (CONTINUE)
DON’T RECALL (SKIP TO Q53) 
OTHER:  ______________ (CONTINUE) 
DID NOT ARRIVE BY AIR (SKIP TO Q53) 

ASK Q51 AND Q52 IF ARRIVED BY AIR.

51. About what time did your flight arrive?  (LOOK AT TICKET)  

____ ____ : ____ ____ AM PM  

52. And how did you get from the airport to your local destination? ACCEPT MULTIPLE 
RESPONSES. 

PICKED UP BY SOMEONE IN A PRIVATE VEHICLE 
PRIVATE VEHICLE PARKED AT AIRPORT OR NEARBY 
RENTAL CAR 
AIRBART SHUTTLE BUS 
BART

ASK Q47 AND 48 IF RETURNING BY AIR.
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CHARTERED BUS OR VAN 
HOTEL/MOTEL COURTESY SHUTTLE 
LIMOUSINE
PUBLIC TRANSIT BUS (AC TRANSIT, MUNI, SAMTRANS, VTA, ETC.) 
PUBLIC TRANSIT LIGHT RAIL (MUNI, VTA) 
SCHEDULED AIRPORT BUS 
SHARED RIDE VAN 
TAXI/CAB
TRAIN (CALTRAIN, AMTRAK)
OTHER:  _____________________________ 
NOT SURE 

CONTINUE HERE WITH ALL RESPONDENTS. 

53. In the past twelve months, including this trip, how many times have you flown out of _________ 
Airport?  How about _______________ Airport? 

Oakland
Sacramento 
San Francisco 
San Jose 

Now just a couple of questions about you for classification purposes … 

ASK Q54 THROUGH Q57 OF VISITORS ONLY. 

54. First, do you live in the United States? 

YES (CONTINUE) 
NO (SKIP TO Q57) 
DON’T KNOW/REFUSED (SKIP TO Q60) 

IF YES, ASK:

55A. And what is the ZIP code where you live?

55B. What city or town do you live in? 

IF ZIP CODE UNKNOWN, ASK:

56. What state do you live in? 

SKIP TO Q60. 

IF NO, ASK: 

57. What country do you live in? 

ASK Q58 AND Q59 ONLY OF RESIDENTS WHO DID NOT COME FROM HOME AND 
ALREADY PROVIDED ZIP CODE/CITY OR TOWN. 

58. First, what is the ZIP code where you live? RANGE CHECK FOR NORTHERN CALIFORNIA.

59. And what city or town do you live in? 
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CONTINUE HERE WITH ALL RESPONDENTS. 

60. Including yourself, how many people live in your household? RANGE CHECK FOR 10+. 

IF MORE THAN ONE, ASK: 

61. And how many of these are children under the age of 18?

62. Which letter on this card corresponds to the total annual income of your entire household last year 
before taxes?  SHOW CARD.  ASK FOREIGNERS TO ESTIMATE INCOME IN U.S. 
DOLLARS.

A. UNDER $25,000 
B. $25,000 - $49,999 
C. $50,000 - $74,999 
D. $75,000 - $99,999 
E. $100,000 - $149,999 
F. $150,000 - $199,999 
G. $200,000 - $299,999 
H. $300,000 AND OVER 
I. DON’T KNOW 
J. REFUSED 

ANSWER GIVEN IN ANOTHER CURRENCY 

63. Now just in case my supervisor needs to verify something from this interview, could I please 
have your name or initials and phone number or email address? 

NAME OR INITIALS:  _________________________ 

PHONE:  (_____) ____________________________

EMAIL ADDRESS:  ____________________________

64. RECORD GENDER 

MALE
FEMALE
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Forms for Toronto Pearson International Airport
Groundside Survey 2005

The forms in this appendix have been included with the permission of the Greater Toronto
Airports Authority. They include observation and interview forms for the vehicle/passenger sur-
vey used during the 2005 Groundside Survey. The observation forms are provided here for com-
pleteness, although observation surveys at airports are not within the scope of this guidebook.

Each form was accompanied by a page of notes. These notes were affixed to the back of each
clipboard for handy reference by the interviewer/surveyor.

Table G-1 lists the groundside area associated with each form.

G-1

A P P E N D I X  G

Sample Questionnaires 
for Groundside Surveys

Form Designation Associated Area
CI—Curbside interview 
CA—Curbside activity 

All curb areas including taxi queues, bus stops, and 
public areas, both arrivals and departures 

PI1—Parking interview at the ticket spitter Entrance to the parking lots of Terminal 2 (demolished 
since 2005) and Terminal 3 

PI2—Parking interview for “pay on foot” machines The two main payment machine areas at Terminal 1 

RI—Rental car interview Drop-off and pick-up areas 

II—Inter-terminal bus interview Shuttle bus service between terminals 

Source: Cripwell, J.P., Survey Design Report, 2005 Ground Transportation Survey, Toronto Pearson International Airport, 
June 2005. 

Table G-1. Groundside interview forms and locations.
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This appendix contains two sample questionnaires from recent airport employee surveys. The
first questionnaire is focused mainly on employee use of airport concessions and is based on em-
ployee surveys performed by Jacobs Consultancy at various airports.

The second questionnaire was developed for an airport employee commute survey performed
in 2007 at Boston Logan International Airport by the Massachusetts Port Authority (Massport).
The survey questionnaires were distributed in several ways. The primary distribution was
through a contact person at each employer with employees based at the airport, who distributed
the surveys internally by various means. Surveys were also handed out on airport express bus and
parking shuttle bus services used by employees. The survey yielded just under 1,700 responses,
for a response rate of about 18% of the survey forms distributed. More details of the survey are
reported in:

Vanasse Hangen Brustlin, Inc., Boston-Logan International Airport 2007 Environmental Data Report, Report
EOEA #3247, Prepared for the Massachusetts Port Authority, East Boston, Mass., September 2008.

1H-1

A P P E N D I X  H

Sample Questionnaires 
for Employee Surveys
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Sample Questionnaires for Employee Surveys H-3
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I-1

AIRPORT TENANT QUESTIONNAIRE 
(Confidential when completed) 

This survey is part of a study to assess the economic impact of the XXX Airport. The study is a 
means of measuring the airport’s activity, importance and purpose and identifying economic 
linkages between the aviation industry and other sectors of the economy. 

The results of this study will be used to communicate the airport’s role in benefiting the region to 
the public and to policy and decision makers. 

The survey also collects information on the effectiveness of the airport’s communication with 
tenants. This information will be used to help the airport improve its communication channels. 

We ask that you complete this survey by ________. Instructions for returning the survey are on 
the last page. 

Your responses will be held in strict confidence and results of the survey will only be released in 
aggregate form where responses from individual companies cannot be identified. Individual 
responses will not be released to the Airport, or any other party, without your written consent.

So that the results fully capture the true size of the airport’s economic base, it is important that 
the entire airport community participates. Your time and effort are greatly appreciated. 

If you have any questions, please call _____________ at ___ ____ ____. 

A P P E N D I X  I

Sample Questionnaire
for Tenant Surveys



AIRPORT TENANT QUESTIONNAIRE 
(Confidential when completed) 

1. General Information 

Business / Organization Name: 

Address: 

Contact Person (name, title): 

Phone Number:                                              Fax Number: 

Email Address:                                               Web Page: 

Physical location 
of business: 

  on airport  
(physically located at airport)          

  off-airport
(within the xxxx Region)        

Type of Business: 

(If you are involved in 
more than one type of
business, please choose 
the one that you feel 
makes the greatest 
economic contribution to 
the XXX Airport)

 Air Carrier - Scheduled 

 Air Carrier – Charter/air taxi 

 Air Cargo / Courier 

 Airport Operations 

 Freight Forwarder / Customs
Broker

 Ground Transportation (taxi / 
limo / public transport / public parking) 

  Accommodation 

  Corporate Aviation 

  Private Aviation 

  Flight School / Club 

  Airport Commercial Services 

  Aircraft / Aviation Services

  OTHER:  ______________ 

  < 1 year   1-3 years   3-5 years How long have you been a tenant 
at the airport?

  5-10 years  >10 years 

  Airport Operators   OSH   Security 
  Other (specify)   Other (specify)   Other (specify) 

What airport committees does 
your organization participate in?  
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AIRPORT TENANT QUESTIONNAIRE 
(Confidential when completed) 

2. Employment

Your figures for both payroll and contract employees should include all employees at the XXX 
Airport, plus any additional employees based in the xxx region whose jobs are directly related to 
air transportation.  

Total Number of Payroll 
Employees: 

Permanent 
Part-time
Seasonal 
TOTAL

On Airport

_____________ 
_____________ 
_____________ 
_____________ 

Off-Airport

_____________ 
_____________ 
_____________ 
_____________ 

Average Number of Weeks 
Worked per Year by: 

Part-Time Employees Seasonal Employees

Average Weekly Hours of 
Work per Employee: 

Part-Time  Seasonal

Does your firm contract out 
any services? 

  No              Yes (please specify functions):

Number of Employees on Contract (versus payroll): 

Total Annual Hours of Contract Work: 

3. Financials 

The figures you provide in the following section are strictly confidential and will only be used in 
aggregate form to determine the economic impact of the XXX Airport.  For the purposes of this 
study, it is important that the figures you provide are as accurate and current as possible.

Please indicate if the figures you provide are consolidated with operations at other airports.  If this 
is the case, please indicate the percentage of the total which is attributable to the XXX Airport. 

Most Recent Fiscal Year Ending (date):         
Are the financial figures provided for the XXX Airport only?           Yes    No 
                   If NO, what % is attributable to operations at the XXX Airport?  _________ % 
Gross Sales: $   
Gross Wages (excl. benefits) $ 
Taxes Paid Corporate $                              Property  $ 
Value of Capital Assets Located at XXX 
Airport (land, buildings, aircraft, etc.) 

$

Capital Improvements During Past 
Fiscal Year 

Value $ Description:
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AIRPORT TENANT QUESTIONNAIRE 
(Confidential when completed) 

4. Importance of Airport to Your Operations 

a. What would happen to your business if the XXX Airport was closed?  [This is a 
hypothetical question but one that helps us get to the true value of the airport operation]. 
What percentage (%) of your employee base and revenues would be lost? 

______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________

b. If there is anything else that you would like to add which you feel may be useful to the 
economic impact study such as recommendations for improving service or airport 
facilities, please add comments below.

______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________

5. Air Operators (only complete this section if your organization operates aircraft at the Airport) 

Please provide the following information on the aircraft you operate and base at XXX Airport 

Aircraft Make / Model Fixed/Rotary Wing No. Based at XXX Airport 
      
      
      
      
      

Where do you see your business’ growth occurring, particularly in relation to XXX Airport over 
the next five years? (sectors, destinations, types of service, aircraft used, levels of growth etc) 

1.

2.

What are the three biggest impacts 
of XXX Airport on your business? 

3.

Please indicate any new or planned orders for aircraft within the next five years.  How many of
these may be used on routes out of XXX Airport? 
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AIRPORT TENANT QUESTIONNAIRE 
(Confidential when completed) 

6. Effectiveness of Airport’s Communication with Tenants 

0 1 2 3 4 5 6 7 8 9 10 

Poor    Good     Excellent 

Please rate the overall quality of the 
Airport's communication with your 
organization.  
[circle number]                       

0 1 2 3 4 5 6 7 8 9 10 

Not    Just     Too 
Please rate the overall quantity/frequency 
of the Airport's communication with your 
organization.  [circle number] Enough

    

Right

        

Much

0 1 2 3 4 5 6 7 8 9 10 

Poor    Good     Excellent 
Please rate the Airport's communication 
with you on a day-to-day basis regarding 
operational issues.  [circle number]

              

0 1 2 3 4 5 6 7 8 9 10 

Poor    Good     Excellent 
Please rate the Airport's communication 
with you on strategic issues (e.g., airport 
redevelopment and its impact on your 
organization)  [circle number]

              

                    

  Never   Monthly   Weekly   Daily
How often do you check the Airport's 
website?  [check one]

              

0 1 2 3 4 5 6 7 8 9 10 

Poor    Good     Excellent 

Please rate your ability to contact the 
appropriate XXX Airport representative 
when you need to  
 [circle number]               

0 1 2 3 4 5 6 7 8 9 10 

Poor    Good     Excellent 
Please rate the timeliness of the Airport's 
response to your inquiries  [circle number]

              

0 1 2 3 4 5 6 7 8 9 10 

Poor    Good     Excellent Please rate the quality of the Airport's 
response to your inquiries  [circle number]

              

7. General 

How could the XXX Airport better serve you as a tenant/user? 
________________________________________________________________ 
________________________________________________________________ 

THANK YOU FOR YOUR PARTICIPATION.

Please return complete questions to: ________________________________ 
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AREA RESIDENTS QUESTIONNAIRE
Introduction 

Hello, my name is ___________ with (______market research firm). We are calling to hear your 
opinions regarding the future of the XXXXX Airport. Your responses will be kept confidential and 
combined with other responses when reporting the results.  

Airport Usage 
Firstly, we would like to ask you about your recent travel by air. 

Q1. In the last 12 months, how many trips did you make departing 
 from XXXXX Airport, for leisure or non-business purposes?  ______ times  

Q2.  And how many trips did you make departing  
 from the Airport for business purposes?      ______ times  

Q3. How many times in the past year have you picked up or dropped off  
 someone at XXXXX Airport, or visited the Airport for any other reason?  ______ times  

When was the last flight you took from XXXXX Airport:   Month ____  Year _____ or  Never_____ 

IF MORE THAN 12 MONTHS AGO,  Please GO TO Question 11 

IF WITHIN THE PAST 12 MONTHS, please answer the following questions for that flight: 

Q4. Including yourself, how many travelers were in your group with 
  the same itinerary and ticket?   _______ 

Q5. What was the final destination airport for your trip?  
 (record airport name or airport code)  ___________________ 

Q6 What airline did you fly with?   _________________ 

Q7. How many connecting flights did you take to reach your destination? _________  
   (enter 0 for stops without a plane change) 

Q8. From what source did you purchase your airline ticket(s) for that flight? 

Airline Call Centre 1     Airline Website     4
 Travel Agent         2 Don’t know  5
 Travel Website    3 Other (Please Specify):______________________________
 (e.g. Expedia)  

Q9. Were you travelling for?        

 Business purposes 1
 Personal reasons  2
 Both Business & Personal  3
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Q10. If part or all of your trip was for ‘Personal reasons’, what was the purpose of your trip? 
(check all that apply)  

        Visit Friends/Relatives 1
        Vacation   2
        Other (Please Specify):__________________________ 

Q11. In the past 12 months have you started/ended an airline trip to/from the xxxxxx Region at 
an airport other than XXXXX Airport?     Yes 1     No 2

If ‘No’:   Go to Question 12

If ‘Yes’:  a) How many times did you travel by car, bus or train to/from the xxxxxx Region 
  in order to catch a flight at another airport in the past 12 months:   __________ 

   b) For the five most recent of these flights please record the following: 

Reason for Airport Choice (check all that apply) 
Airport Airline Final 

Destination Better
Fare 

Nonstop 
Flight 

Better
Schedule Other (Specify) 

1      

2      

3      

4      

5      

Attitudes and Perceptions of XXXXX Airport 

Q12. Using a scale of 1 to 5, where 1 means “extremely dissatisfied” and 5 means “extremely 
satisfied,”:

How satisfied or dissatisfied are you with XXXXX Airport overall?

Extremely                                     Extremely     Not             Don’t 
Dissatisfied                                   Satisfied   Applicable     Know 

         1           2           3         4          5              NA               DK 

Q13. Why did you give that rating? 

_____________________________________________________________________________  

_____________________________________________________________________________  
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Now, where 1 means “strongly disagree” and 5 means “strongly agree,” please indicate your level 
of agreement with the following statements:  

 Strongly                                 Strongly    Not   Don’t 
Disagree                                 Agree      App. Know 
    1           2           3         4         5          NA     DK 

Q14. XXXXX Airport is among the best airports in 
the United States.     1           2           3         4         5          NA     DK 

Q15. Airplane noise reduces the quality of life in my 
neighborhood.     1           2           3         4         5          NA     DK 

Q16. The Airport should do more to protect the 
environment.     1           2           3         4         5          NA     DK 

Q17. Flights out of the Airport allow me to easily 
travel when and where I want to go.     1           2           3         4         5          NA     DK 

Q18. The Airport is important to the region’s 
economy.     1           2           3         4         5          NA     DK 

Q19. Protecting the natural environment is more 
important than accommodating airport growth.     1           2           3         4         5          NA     DK 

Q20. The light rail service is a convenient way for 
me to travel to and from the Airport.     1           2           3         4         5          NA     DK 

Understanding Key Impacts 

As the region grows, the impact of the Airport on adjacent neighborhoods increases. We’d like to 
ask you to consider the following trade-offs between accommodating growth and protecting 
neighborhood liveability.

Sustainability is an important part of planning for the future. We define sustainability as: meeting 
the Region’s air transportation needs, without compromising the quality-of-life for future 
generations. Using a scale of 1 to 5, where 1 means “Strongly Oppose” and 5 means “Strongly 
Favor,” please indicate how much you favor or oppose the following options:  

 Strongly                                 Strongly     Not     Don’t 
Oppose                                   Favor       App.   Know 
    1           2           3         4         5          NA      DK 

Q21.  Requiring airport fleet vehicles, taxis, and 
rental cars operating out of the Airport to be 
hybrids, high gas mileage, or use alternative 
fuel by 2020.

    1           2           3         4         5          NA      DK 

Q22.  Reduce number of pick-up and drop-off trips 
by encouraging greater use of mass transit, 
and on-site parking.  

    1           2           3         4         5          NA      DK 

Q23.  Require all future terminal renovations and 
expansions to be certified as energy efficient 
and environmentally friendly even if it costs 
travelers more to fly.  

    1           2           3         4         5          NA      DK 

Q24.  Pay an airport surcharge to fly at peak times 
of the day, such as early morning and late 
afternoon, in order to reduce congestion in— 
and around—the airport.  

    1           2           3         4         5          NA      DK 

Q25. Enhance public transit to the Airport by 
increasing access to light rail service and 
adding bus service.  

    1           2           3         4         5          NA      DK 



Q26. We’d like to get a sense of the amount, if any, you would be willing to pay, per-round-trip-
ticket, to help reduce the environmental or carbon impact of your flight. Would you pay 
nothing, $5, $10, $15, or more than $15?  

Nothing  1
$5 2
$10 3
$15 4
More than $15 5
Don’t know / Depends / Refused  6

Q27. On a 1 to 10 scale, where 10 means protecting the neighborhoods’ liveability and 1 means
protecting the airport’s ability to support the region’s economic vitality, what number 
between 1 and 10 would reflect your view?  
_________  

Q28. On a 1 to 10 scale, where 10 means protecting the neighborhoods’ liveability and 1 means
protecting your air travel options, what number between 1 and 10 would reflect your view?  
_________  

How willing or unwilling would you be to accept the following trade-offs in order to reduce 
community and neighborhood impacts, using a scale of 1 to 5, where 1 means “not at all willing” 
and 5 means “very willing?”  

Not at all                                   Very       Not   Don’t 
Willing                                     Willing     App. Know 
    1           2           3         4         5          NA     DK 

Q29.  Decrease my use of next day delivery 
service in order to reduce cargo flights 
over the neighborhoods and delivery 
trucks around the airport.  

    1           2           3         4         5          NA     DK 

Q30.  Decrease my travel to reduce the overall 
demand for travel and environmental 
impact.

    1           2           3         4         5          NA     DK 

Q31. Finally, when thinking about the future of XXXXX Airport, what issues would you like to see 
addressed?  

_________________________________________________________________________ 

_________________________________________________________________________ 
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Demographics 

I’d like to finish up with a few demographic questions, for classification purposes:  

Q32. Which of the following categories describes your age?  

Under 21  1
22 - 35 2
36 - 45 3
46 - 55 4
56 - 65 5
Over 75 6
Refused  9

Q33. What is the last grade in school you had the opportunity to complete?  

Student 1
High School Diploma  2
Some College  3
4-Year Degree  4
Graduate/Post Graduate  5
Refused  9

Q34. Which of the following categories describes your total annual household income? 
Under $20,000  1
$20,000 - $39,999  2
$40,000 - $59,999  3
$60,000 - $79,000  4
$80,000 - $99,000  5
$100,000 - $119,000  6
$120,000 - $149,000  7
$150,000 or more  8
Refused  9

Q35. How many years have you lived at your current residence?  

Under 5 years  1
5-9 years  2
10-14 years  3
Over 15 years  4
Refused  9

Q36. What is the Zip code of where you live ______ 

Those are all the questions I have. Thank you for your time and opinions.  

Q37. Record Gender:  

Male
Female

1
2



The forms in this appendix have been included with the permission of the Greater Toronto
Airports Authority. They represent observation and interview forms for the air cargo truck sur-
vey used during the 2005 Groundside Survey. The observation forms are provided here for com-
pleteness, although observation surveys at airports are not within the scope of this guidebook.

Each form is accompanied by a page of notes. These notes were affixed to the back of each
clipboard for handy reference by the interviewer/surveyor.

K-1
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Sample Questionnaire for Roadside
Driver Cargo Surveys
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Abbreviations and acronyms used without definitions in TRB publications:

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 Air Transport Association
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
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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