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1. Introduction

This handbook is about how to conduct a questionnaire survey, from the initial
steps of designing a questionnaire to answer research questions, through imple-
mentation and data cleaning, to initial data analysis. The handbook is designed
to be a practical guide for undergraduate and graduate students, academics,
or business managers with no survey experience at all or with some survey
experience, for instance with analysing survey data but not with conducting
a survey, or individuals who have conducted a survey of a small number of
people but would like to undertake a larger, more extensive survey. In addition,
the information in this handbook on good practices for questionnaire design
and survey implementation should provide academics with the knowledge to
critically evaluate the quality of survey data used in research.

All surveys are sent to individuals for completion. A common type of survey
only asks individuals about themselves, such as their attitudes, preferences,
voting intentions, educational or other experiences, or purchasing plans.
A second approach is to ask individuals to answer questions about the organ-
izations of which they have direct experience, either because they work for
the organization, or they are a student or patient at the organization. Surveys
of organizations are often directed towards managers who have the power to
make decisions about strategies or who have knowledge about activities that
are the subject of the questionnaire. For example, a questionnaire on inno-
vation could be sent to the person who manages research and development
activities, whereas a questionnaire on human resource policies could be sent to
a manager in the human resources department. The third approach combines
questions on the individual with questions on the organization. An example is
a survey of PhD students, which asks each student about their own activities
and career aspirations, plus questions on the organizational environment of
their university (Sauermann and Roach, 2013).

You, the reader, are very likely to have completed a survey targeted to
individuals. You may have responded to a survey on your voting intentions,
your opinions of different political parties, or you may have been asked to
answer questions on your experiences with a service, such as an airplane flight
or a product that you purchased. If you have completed a tax return form you
have answered a type of survey of individuals, although in many countries
you are expected to find the forms yourself, rather than the forms being sent
to you by post or email by the tax department. Households are organizations

1



2 How to design, implement, and analyse a survey

(albeit small ones), so you have taken part in a survey of organizations if you
participated in a marketing survey that asked about the spending plans of your
household or the types of products that your household currently owns, or if
you completed a census form that asked for information about yourself and
everyone else in your household.

A moment’s reflection on individual compared to organizational surveys,
perhaps based on your own experience, should lead to the conclusion that
organizational surveys are more complex and face different issues than
surveys of individuals. Out of multiple possibilities, who should answer an
organizational survey, including a household survey? One would expect,
correctly, that there must be rules for who answers. How do you identify indi-
viduals to survey within large organizations and should they answer questions
only for their area of expertise?

This handbook provides guidelines for questionnaire surveys of organiza-
tions, including surveys targeted to a division, department or work team within
an organization and questions on the organization or the organization and the
respondent. Most of the examples are drawn from surveys of businesses, gov-
ernments and non-governmental organizations (NGOs). Although this hand-
book rarely provides examples for surveys of households or individuals, many
of the guidelines will apply to them. The main methodological difference
between surveys of individuals and organizations concerns the identification
of the target population and individuals to be sampled.

1.1 DO YOU NEED A SURVEY?

The first question that you need to answer is: do you need to conduct a survey?
The main advantage of a survey is to create new data that are not available
from other sources. This is achieved through survey questions that are specifi-
cally designed to answer your research questions. In this respect, questionnaire
surveys are research driven.

Yet, compared to other methods of obtaining data on organizations, such
as using existing data or creating new data through case studies, a series of
interviews, or extracting and compiling data from the internet, surveys can
be expensive. Surveys are not necessarily more difficult than other methods
of creating new data, but they can be more complex and therefore require
disciplined attention to detail — no skipping tasks or taking short cuts, at least
without careful evaluation of the implications of a short cut for response rates
and data quality. Surveys also create a ‘response burden’ for respondents, who
must expend effort and time to complete a survey questionnaire. To minimize
costs to yourself and to potential respondents, a careful evaluation of other
data sources should be conducted before a decision to proceed with a survey.
An evaluation of other data sources can identify data that are unavailable and
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consequently must be obtained from a survey, and available data that could
be linked to a survey, thereby reducing costs for yourself and to respondents.

Alternative data sources include ‘big’ data obtained from the internet, pub-
licly available administrative data such as patent applications, and censuses
and other survey data. Sometimes microdata from previous surveys of organ-
izations or individuals are publicly available and can be exploited for new
research. Examples include the Innobarometer surveys in Europe, household
surveys and national censuses, for which microdata or semi-aggregated data
may be available for research purposes.

The disadvantage of alternative data sources is that they can be imperfect for
your research questions. This results in data-driven research, requiring revi-
sions to research questions to fit the data or heroic assumptions on what was
measured by the data. Patent data, for example, are frequently used to measure
innovation, but patents are not the same as innovations. Many innovations are
not patented and not all patents are used in an innovation. These limitations
with patents and R&D expenditures as measures of innovation partly explain
the effort by the OECD and many national statistical offices to measure
business innovation directly through specialized innovation surveys (OECD/
Eurostat, 2018). A far too common problem with data-driven research occurs
when researchers are tempted to misinterpret the questions used to obtain data
to make them fit the requirements of their research questions.

A second advantage of conducting a survey, in comparison to other methods
of collecting new data on organizations, such as case studies, interviews or
internet data, is generalizability. Surveys that are representative of a popula-
tion can produce results that are generalizable to the sampled population and
sometimes to similar populations that were not sampled (Gobo, 2004). A third
advantage of a survey is that they can collect sufficient data to conduct statis-
tical analyses of relationships between variables.

Nevertheless, the three advantages of a survey need to be weighed against
their disadvantages in terms of the necessary funding and effort to obtain good
results. Even if alternative data sources are imperfect, it may be worthwhile to
accept the limitations of data-driven research and adjust your research ques-
tions to fit existing data instead of designing and implementing a new survey.

If a survey is the only way that you will be able to obtain the data you need,
there are still options for reducing the cost and effort required. It may be pos-
sible to answer your research questions through a small census of all organiza-
tions with specific characteristics of interest to your research. Small censuses
with fewer than 300-500 sampled individuals are considerably less expensive
and require less effort than large surveys based on a probability sample.

There are two other factors that you need to consider before proceeding with
a survey. First, you need to know if you have sufficient funding. This requires
estimating the survey cost, particularly if you will apply for a grant to fund your



4 How to design, implement, and analyse a survey

survey. At UNU-MERIT in the Netherlands, we estimated the non-personnel
costs of a combined postal-online survey at 15 Euros per returned question-
naire in 2019. This covered the cost of envelopes, paper, printing the question-
naire and postage for all individuals in the sample, including those who did
not respond. Your non-personnel costs may be higher or lower, depending on
your topic, location and the characteristics of your sample. Personnel costs, if
separately funded, are always much higher than the non-personnel costs.

You may already have a solution that you have heard about to lower survey
costs — conduct a survey online! Although considerable personnel time is still
required to identify individuals to receive the questionnaire, an entirely online
survey substantially reduces non-personnel and other personnel costs, but
often at the expense of lower response rates. In an environment where obtain-
ing a good response rate is difficult, you may need to pay more to get more.

Second, you need to consider time limitations, with a combined online—
postal survey of approximately eight pages in length taking approximately
six months. This includes a minimum of two months to design and test
a questionnaire while simultaneously constructing a sample, three months
when the survey is in the field and one month for post-survey activities such
as data cleaning. Less time is required for shorter questionnaires, which are
also less expensive per response, and for interview-based surveys conducted
by telephone, which are more expensive. Another constraint is that the three
months when the survey is underway (‘in the field”) should not overlap with
major holiday periods or times when people go on vacation. In many countries
in the Northern Hemisphere, the survey should not be in the field between
mid-December and mid-January nor during July and August. In several coun-
tries in the Southern Hemisphere, surveys should not be conducted between
early December and late January. Before late December potential respondents
are likely to be enticed by a continuous flow of pre-holiday parties and from
early to mid or late January by their vacations.

1.2 IDENTIFYING GOOD PRACTICES

This handbook provides guidelines for good practices for the design and
implementation of a questionnaire based on the author’s extensive personal
experience with multiple surveys of organizations in Europe and Australia and
a review of published research in this field. With rare exceptions, such as the
need for testing questionnaires, this handbook does not refer to ‘best practices’
because they seldom exist, due to differences in context such as cultural dif-
ferences across countries, constraints such as a lack of funds that limit what
is possible, or a lack of good empirical evidence supporting one practice over
another.
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Much of the published research that is cited in this book uses high-quality
experimental designs to compare different survey methods. These include
techniques to encourage sampled individuals to complete and return a survey
questionnaire, evaluations of the differences in the quality of data obtained
through different survey methods (online, mailed, face-to-face interviews,
or telephone interviews), or methods to detect poor-quality responses. The
disadvantage of the published research is that a large share of these studies
used surveys of the opinions and perceptions of individuals on a range of
issues, such as their voting intentions or their experiences with products.
Very few experimental studies focused on managers or professionals who
are often the target of organizational surveys. In addition, a large share of the
experimental research draws on university students or paid commercial panels
in English-speaking countries, predominantly the United States, though a few
studies have been conducted in countries that speak other languages (Revilla
and Ochoa, 2014). Although this research provides useful pointers to good
practice, the disadvantage is that young university students or the participants
of paid panels are very unlikely to be representative of the managers of busi-
nesses, government agencies or NGOs.

1.3 CONCLUSIONS

To sum up, anyone thinking of conducting a survey needs to make an informed
decision on whether to survey or seek other methods for acquiring data, which
requires a basic understanding of what a survey requires. This is provided in
Chapter 2 on survey fundamentals, which includes definitions, an overview of
all necessary steps, and how to estimate a financial budget and a time budget.
You may also wish to read through Chapter 3 on questionnaire design and
Chapter 4 on testing your questionnaire, which is an essential requirement that
cannot be skipped to save time or costs. Chapter 5 on survey implementation
covers the most expensive part of the survey, which is the identification of
individuals to receive your questionnaire and the delivery of the questionnaire
to them. Chapter 6 covers post-survey activities to clean the data, check data
quality issues and deal with non-response issues. Chapter 7 covers data analy-
sis issues that are linked to the question design or survey method.

If you decide to conduct a survey, all chapters, including Chapter 2, are
designed to provide you with sufficient knowledge to conduct a survey from
translating your research questions into survey questions to data collection and
analyses to prepare your data for further use. Depending on your survey design
and goals, you may also want additional details on specialized topics that are
not covered in this handbook. Each chapter includes references that should be
of help if you want or need additional information.
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A few comments on the language in this handbook are called for. Oddly,
there isn’t a satisfactory word to describe the individuals who are sent a survey
questionnaire to complete. In this handbook I use ‘sample’, ‘sampled indi-
viduals’, ‘potential respondents’ and occasionally ‘person’, depending on the
context. Finally, where possible this handbook avoids jargon, for example
it refers to a ‘questionnaire’ instead of an ‘instrument’, but many concepts
require technical terms. These are explained at first use and can be found in
the index.



2. Survey fundamentals

2.1 INTRODUCTION

Chapter 1 may have given you the impression that designing and implement-
ing a survey involves following a sequence of stages, such as translating
your research questions into survey questions, questionnaire testing, drawing
a sample, implementing the survey, post-survey data cleaning and related
activities, and finally analysis. This is true, but there is another dimension
that complicates the process: question design, survey implementation and
data analysis are interconnected. The focal task is the design of the question-
naire, but you can’t complete this task without taking into consideration the
effect of other survey components, such as the survey delivery method and
the statistical methods that you plan to use for data analysis. These linkages
between different stages means that you can’t begin the first step of translating
your research questions into survey questions without knowing what else is
involved at later stages. But this isn’t the end of the complications that you
need to consider. Two vitally important goals influence questionnaire design
and implementation: the need to optimize response rates and data quality.
These two goals need to be balanced with the available budget and time. Figure
2.1 provides an overview of the linkages between different survey activities
and the design of the questionnaire.

Essentially, you need to read the entire handbook to design and implement
a good-quality survey, but to give you a head start this chapter covers the fun-
damentals, the important linkages between different parts of the process, and
how to estimate a budget for the costs and time required for a survey.

2.2 TYPES OF QUESTIONNAIRES AND SURVEYS

A survey can vary in size from 25 to several thousand individuals and can use
open questions that ask for written or spoken responses to questions, closed
questions with a limited number of fixed response options, such as ‘yes’ or
‘no’, or a combination of open and closed questions. Semi-structured ques-
tionnaires mostly contain open questions and are often implemented during
a face-to-face or telephone interview, which gives the interviewer an oppor-
tunity to probe for additional information. They rarely involve more than 100

7
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Figure 2.1 Factors to consider when translating research questions into

a survey questionnaire

respondents because of high interview costs. Structured questionnaires mostly
contain closed questions with a few open questions that ask for very brief
responses of several sentences and can be sent to tens or thousands of people.
Table 2.1 provides an example of two structured and one semi-structured
question.

All survey types, cross-sectional, panel, semi-structured and structured,
can be nested or part of a linked survey. A nested survey covers multiple
individuals within each of several organizations of the same type. An example
is a survey of all faculty deans in all universities in a country, where sampled
individuals are nested within the larger organization of a university. A variant
of the nested survey is the linked survey, where questionnaire results from
individual respondents such as employees or middle managers are linked to
responses from other individuals, such as the manager for each employee or
senior managers. A linked survey often uses different questions for the two
types of respondents. A second type of linked survey combines survey results
to data from non-survey sources, either for specific respondents or for groups
of respondents that share similar characteristics, for example location in the same
region or part of the same industry. For instance, patent data or administrative
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Table 2.1 Examples of structured (closed) and semi-structured (open)
questions
Structured
Did your university apply for one or more patents in the last year? Yes O
No O

What was the total amount of patent licence income earned by your

university in the last year? ,000 €

Semi-structured

In your experience, what were the most important factors that influence the amount of patent licence

income earned by your university?

data on employment or sales can be linked to a survey. Data linkage from dif-
ferent time periods can also create a time lag with the survey variables.
Questionnaire development, implementation and post-survey data activities
are similar for all types of surveys. Conversely, the statistical analysis can
differ by the type of survey, with semi-structured questionnaires, panel, nested
and linked surveys using different statistical methods than structured question-
naire surveys (section 7.3).

2.2.1  Causality

Both semi-structured and structured questionnaires can be part of a cross-
sectional survey design or part of a panel design. A cross-sectional survey asks
about events that occurred over a specified time period. This ‘reference’ period
is usually before the date when the survey is implemented, but some questions
can refer to future expectations. A panel (or longitudinal) survey collects data
from the same respondents at two or more points in time.

Cross-sectional surveys are poor at establishing causality because data on
both outcomes and the factors that are expected to influence outcomes are
measured at the same time and often refer to the same time period. Establishing
causality requires a time gap between the measurement of an event and an
outcome, a correlation between causal factors and the outcome, and a plausible
explanation for a causal relationship.

Nevertheless, cross-sectional data is often used to look for plausible causal
relationships between variables. For instance, a plausible hypothesis is that
involving citizens in the design of a new public service will improve user sat-
isfaction with the service. However, regression analysis using cross-sectional
data that confirms this hypothesis will not establish causality because user
satisfaction could have impelled the designers of the service to seek user
involvement — i.e. the causality could run in the opposite direction, although
this is a less plausible hypothesis.
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A time gap can be created artificially in a cross-sectional survey by using dif-
ferent reference periods within the same questionnaire. For instance, a question
on inputs to innovation could cover the previous three years, while a question
on sales or profits from innovation can refer to the most recent year only. Even
without specified time periods, questions on inputs to an activity are likely to
have occurred before the organization assessed any outcomes from the activ-
ity. Yet this solution is not perfect because respondent memory is commonly
affected by telescoping and other effects that distort respondent recall of events
that happened in the past (Converse and Presser, 1986; Miiggenburg, 2021).
Except for memorable events, respondents often remember activities as occur-
ring closer to the present than when they happened. For example, a respondent
could remember an event that occurred three years ago as occurring two years
ago (Sudman and Bradburn, 1973). Perceptions of the timing of past events are
also influenced by more recent experiences or respondents’ emotional state at
the time of replying to the survey (Miiggenburg, 2021).

A panel survey overcomes memory issues by collecting data from the same
respondents at two or more time periods separated by a sufficient length of time
for a set of factors to influence one or more outcomes of interest. For example,
a survey on employee motivation could collect data from two surveys spaced
two years apart. The first could collect data on baseline measures of employee
motivation and human resource strategies across organizations while the
second could measure the effect of different strategies on changes in employee
motivation.

23 RESEARCH QUESTIONS

Research questions can be addressed using a questionnaire survey alone,
or a combination of a questionnaire survey and other data sources, such as
linking other sources of data on business investments and income to a survey
on business strategies. Structured surveys can also be part of a mixed methods
study design that includes case studies or a series of semi-structured inter-
views. A case study can be based on desk research supplemented with multiple
semi-structured interviews, but all interviews are usually focused on a similar
set of activities or event within one or a few organizations, such as a study
of the challenges faced by three automobile manufacturers to develop zero
carbon emission cars (Pinkse et al., 2014). A series of semi-structured inter-
views differ from case studies by covering a larger number of organizations,
for instance interviews with managers at 50 vehicle manufacturing companies.

When there is little existing evidence for research questions, case studies
can be used before a survey to identify topics to cover in a questionnaire
survey. Alternatively, semi-structured interviews can be implemented after
analysing a survey to provide in-depth examples of issues identified in the
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Advantages and disadvantages of data collection methods

Advantages

Disadvantages

Structured questionnaire

survey

Semi-structured

Generalizability to target population.
Collect sufficient data for multivariate
analyses that evaluate the relationships
between multiple factors and outcomes
of interest.

Theory evaluation through hypothesis
testing.

Suitable for sensitive or controversial
topics.

In-depth insights.

No insights from respondents.
Can’t be changed if the wrong
questions are asked.

Very few difficult questions can
be asked.

Difficult to establish causality
unless using a panel survey or
linking survey data to other

sources.

Small scale due to high costs.

questionnaire Interviewer can probe for more details. Low generalizability.
Not appropriate for closed
questions.
Limited options for multivariate
analysis.
Case studies In-depth insights. Not generalizable to a population.
Provide ideas for theory development. Selected cases can be outliers
Explore/identify causal factors. that are not representative of the
population.
Often no comparison group.
Note: For an expanded list of advantages and disadvantages, see Nardi (2018, table 1.1).

analyses of survey data. Table 2.2 summarizes some of the main advantages
and disadvantages of each method of gathering original data in respect to
research questions.

Survey research questions can gather data to test hypotheses or remain
exploratory if there is insufficient evidence from the literature to suggest the
relationship between variables. If hypotheses are used, the survey questions
must be written in a way that tests each hypothesis. This may require consid-
erable thought on how to translate theoretical constructs into simple questions.
A poorly written question may obtain data that does not test the hypothesis,
creating an unacceptable temptation to change the interpretation of the ques-
tion to fit the theory. Questions need to be interpreted exactly as written and as
understood by respondents, so it is important to carefully write and test survey
questions.

There are four general types of variables that can be produced using survey
data: dependent variables that measure outcomes, independent variables that
test hypotheses, control variables that do not test hypotheses but can affect
the outcome of interest, and interaction or instrumental variables that mediate
the effect of an independent variable on a dependent variable. Variables for
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analysis can be constructed from a single survey question or from multiple
survey questions; for instance, a variable on the variety of innovations can be
constructed by summing responses to five yes or no questions on specific types
of innovations.

Answering research questions can require descriptive or multivariate analy-
ses (Nardi, 2018). Descriptive analyses provide frequencies (what percentage
of respondents did x) or correlations (what activities are associated with other
variables). Frequencies require data from random samples of a population and
either high response rates or adequate treatment of potential non-respondent
bias to accurately represent the population of interest. Multivariate analyses
such as regressions or structural equation modelling that evaluate relationships
between different multiple variables also benefit from random samples and
high response rates, but worthwhile data for regression can also be obtained
from surveys with low response rates (Dassonneville et al., 2020).

There are two common mistakes in translating research questions into
survey questions. The first is to fail to include in a questionnaire all questions
that are needed to construct all necessary variables. The second mistake is to
include questions that are not needed, since this will increase questionnaire
length and reduce response rates (Chapter 3). This is often caused by designing
a questionnaire to cover everything that might be of interest, instead of first
identifying all necessary variables and resisting the temptation to add ‘nice to
know’ questions (section 3.2).

Regrettably for overly enthusiastic researchers but a relief for respondents,
there are limits on the types and number of questions that can be asked in
a questionnaire, which needs to be easy to understand and require no more
than 15 minutes to complete. Conceptually difficult questions can be asked in
a semi-structured questionnaire but may be unsuitable for a structured ques-
tionnaire. Section 3.4.2 describes methods to reduce the difficulty of questions.

24 COMPATIBILITY BETWEEN RESEARCH
QUESTIONS AND SURVEY CHARACTERISTICS

Ensuring that the survey questions can answer the research questions is only
part of what needs to be considered. In addition, the questions need to be com-
patible with three characteristics of a survey: the target population and sam-
pling method, the statistical models that will be used to analyse the collected
data (which varies by the measurement level for questions), and the choice of
survey method.
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2.4.1 Target Population and Sample

Two characteristics of the target population and sample can influence the
design of survey questions and vice versa: each potential respondent’s area of
expertise and the type of sample.

First, questionnaires need to be addressed to appropriate individuals who
have the experience and knowledge to answer the questions. In a survey of
organizations, this requires identifying the best type of potential respondent
for a questionnaire, which can also influence the organizational unit to sample.

In statistical terms, each part of an organization that has some degree of
decision-making power is called a ‘unit’ and can be the target of a survey.
Organizations with more than 50 employees are often divided into divisions
or establishments, each of which can be a unit of interest. Governments have
separate ministries and agencies that can be further divided into departments
and service-oriented establishments such as hospitals, universities and schools,
which in turn can have separate divisions such as radiology and surgery
departments in hospitals or faculties in universities. Businesses are divided
into divisions, establishments (‘kind of activity units’) such as manufacturing
plants, and subsidiaries in different geographical locations or industries.

With a few exceptions, respondents should only be asked to answer ques-
tions on topics for which they have personal experience and knowledge. This
often requires directing respondents to only answer questions on their unit
or area of responsibility. For example, the manager of a hospital radiology
department could be asked to answer most questions in respect to the radiology
department only. This would exclude all employees working in other units of
the hospital, such as maintenance staff affiliated to a different unit, even though
they may also be responsible for the maintenance of the radiology department.
There are two exceptions to this rule: questions on other organizations where
perceptions are important, such as the views of business managers on the level
of competition from other firms, and questions on the practices or strategies
of the larger organization of which the respondent’s unit is a part, if there is
a reasonable expectation, confirmed during questionnaire testing (Chapter 4),
that respondents will know the answer. For instance, all managers should be
aware of general organizational strategies or human resource practices govern-
ing staff conflicts such as bullying.

Second, many research questions require taking a probability or random
sample of the population, such as questions that require frequency data or
evaluating patterns in the distribution of variables. Most types of multivar-
iate analyses require sufficiently large random samples to provide adequate
statistical power to minimize Type II errors that occur when an incorrect null
hypothesis is not rejected. In some cases, research questions that are focused
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on exploratory research can use smaller surveys that use non-random sampling
methods (section 5.5.2).

24.2 Statistical Models and Measurement Level

Ensuring that the questionnaire matches the research questions also requires
thinking about the statistical models that will be used to analyse the data and
the measurement level for the dependent and independent variables (section
7.2). For instance, Ordinary Least Squares (OLS) assumes that data are nor-
mally distributed and requires interval level data for the dependent variable,
such as the change in revenue in the previous year. Other models such as probit
or logit models are appropriate for binary (yes or no) dependent variables,
while ordered logit or probit models can be used to analyse ordinal dependent
variables. Poisson models are suitable for dependent variables measured as
count data, such as the number of patents. The use of principal component
analysis (PCA) or other forms of factor analysis to reduce the number of inde-
pendent variables may require ordinal level data.

2.43  Survey Method

Surveys can be implemented through ‘heard’ interview methods such as
face-to-face and computer assisted telephone interviews (CATI) or by ‘read’
methods such as a printed questionnaire delivered to sampled individuals
by post or online questionnaires. The choice of a ‘heard’ or ‘read’ method
influences the topics that can be covered in a questionnaire and the question
formats. Interview methods are more likely than read questionnaires to elicit
socially desirable responses (Zhang et al., 2017) and should be avoided for
what may be, depending on the culture, socially sensitive topics such as
diversity or gender. Respondents are more likely to give accurate responses to
sensitive questions in an online versus a CATI format (Huang, 2006; Lee et
al., 2019). Conversely, a large number of open questions to examine percep-
tions, opinions and values are more suited to an interview format than read
questionnaires (Fink, 2003). Matrix or grid questions that use ordinal response
categories for multiple questions on a related topic (section 3.7.1) should be
used sparingly in interview formats because they are tiresome for interviewees.
A read survey format is preferable if the research questions require more than
two or three matrix questions. An exception is when surveys are completed
using a smartphone, where the screen may be too small to manage matrix
questions.
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2.5  RESPONSE RATES AND DATA QUALITY

Two types of response rates are relevant to a questionnaire survey. The most
familiar is the survey response rate, or the number of individuals who com-
pleted and returned the questionnaire (the numerator) divided by the number
who were sampled and received the questionnaire (the denominator). This
response rate is frequently adjusted by subtracting from the denominator
individuals who could not be located or who had left the target population,
for instance if they had changed jobs or retired. The second type is the item
response rate, calculated for returned questionnaires only, and equals the per-
centage of respondents that answer a question (or sub-question item in a matrix
question) out of the total number of respondents who were eligible to answer
the question. Eligibility can vary because of the use of filters in a questionnaire
that direct respondents to different questions. For example, only managers in
a business with a diversity programme would be eligible to answer a set of
questions on the effects of the programme on employee well-being.

A major goal for surveys is to obtain a good survey response rate and
good item response rates for all questions. The focus is usually on the survey
response rate, but the item response rate is important for data quality and
analysis. The survey response rate is affected by two factors: the average
propensity of the target population to participate in a survey, which varies by
country and culture, and the effort expended by the survey team to increase
response rates by implementing good survey practices (Beullens et al., 2018).

Item response rates tend to decline for questions placed near the end of
a long questionnaire and are lower for difficult questions, such as questions
asking for interval level data such as a business’s total revenue or profits in the
previous year. The important implication is that a questionnaire should be as
short as possible and contain very few difficult questions.

Low survey response rates create two problems. The first is that the number
of returned questionnaires may be insufficient for the planned analyses,
particularly when the goal is to compare phenomena among multiple groups,
such as the use of specified business strategies by a sample of businesses in
20 sectors. A sufficient sample size is needed to detect statistically significant
differences, with the size of the sample depending on the expected prevalence
of business strategies in each sector (section 5.5.3).

The second problem is bias, which occurs when the characteristics of the
respondents differ systematically from those of non-respondents in important
ways that are correlated with variables of interest (Fulton, 2018; Hendra and
Hall, 2019). A low response rate does not necessarily create bias, for instance
if the reasons for non-response are randomly distributed between the respond-
ents and non-respondents, but the probability of important differences in the
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data is expected to increase with low response rates. If your results are biased,
you will not be able to provide descriptive results such as frequencies or claim
that your results are representative of a population.

Low response rates are more prevalent for groups of individuals that are
often the target of organizational surveys, such as executives (Anseel et al.,
2010) and managers, versus supervisors or other employees (Mellahi and
Harris, 2016). In addition, a review of published studies of surveys in manage-
ment journals finds that the survey response rate declines as the topic of the
questionnaire shifts from the individual, with an average 52.5% response rate,
to a work team (average 47.0% response rate), and to the organization (average
39.2% response rate) (Mellahi and Harris, 2016). Plausible explanations for
this decline is that respondents are reluctant to answer questions on their
organization due to confidentiality concerns, or that survey topics that focus on
the individual are more interesting to respondents. In respect to the latter, Fink
(2003) argues that a survey should only be used when the researcher is positive
that the sampled individuals will be interested in the topic.

Due to a well-documented decline in survey response rates over the past
decades (Hiebl and Richter, 2018; Koen et al., 2018), several studies have
evaluated the effect of low response rates on survey results and have found
that low response rates are only weakly associated with non-respondent bias
in a way that affects the results of analyses (Curtin et al., 2000, Groves, 2006;
Groves and Peytcheva, 2008; Hendra and Hall, 2019; Kohut et al., 2004). Many
of these studies have evaluated the effect of low response rates by comparing
survey results for specific variables from early responders to a survey to the
results from later responders. There is often no or only small differences in the
value of the selected variables between early and later respondents. However,
there were small, significant differences in one study for a compound variable
for the characteristics of the respondents (Hendra and Hall, 2019). Another
study that used the same method found statistically significant differences
between early and late respondents by several organizational characteristics,
including the organization’s revenue and number of employees.

The conclusion that can be drawn from research on survey response rates
is that low response rates are not necessarily a disaster, but it is better to have
a higher response rate. This is particularly important for voluntary surveys
where response rates over 60% are very difficult to obtain. Substantive effort
needs to be put into voluntary surveys to obtain a response rate of 40%. If
you are starting with a defined budget, you need to implement the best survey
practice that you can afford. If you have not yet applied for research funding,
request sufficient funding to cover good survey practices and justify the need
for sufficient funding. If you need additional motivation to adopt practices to
increase the response rate, the editors of peer-reviewed journals view a good



Table 2.3
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Tasks influencing question reliability and validity

Measure

Definition

Relevant tasks

Question reliability

Question validity

Content validity

Face validity

Construct validity

Internal

consistency

Questions elicit ‘true’ answers for each individual
respondent; individuals who share similar characteristics
will provide similar answers.

Questions measure what they claim to measure, providing
accurate results.

Questions appropriately assesses a characteristic or

phenomena (response options are suitable).

Questionnaire includes all necessary questions and asks
questions using appropriate language.

Questions can distinguish between respondents who do and
do not report similar events, strategies, etc.

Selected question items assess the same underlying

characteristic or phenomena.

Cognitive testing

Cognitive testing
Cognitive testing
Theory translation;
cognitive testing

Theory translation

Post-survey analysis
(Cronbach’s alpha);

confirmatory factor
analysis (CFA)

response rate as an important criterion in publication decisions (Beullens et
al., 2018).

Both questionnaire design and the implementation method will affect the
response rate. Therefore, you need to pay careful attention to both, following
the good practices outlined in Chapters 3 and 4 for questionnaire development
and Chapter 5 for survey implementation. Good response rates will also
improve data quality. If you obtain a response rate less than 80% (which is very
likely), you will need to conduct analyses to identify and evaluate differences
between your respondents and non-respondents, as described in section 6.2.2.
2.5.1  Question Reliability and Validity
There are multiple measures of data reliability and questionnaire validity that
can be affected by how theory is translated into questions and the process of
developing and testing questions. Table 2.3 summarizes several measures of
reliability and validity and the techniques that are required to get good results.
Careful theory translation and cognitive testing (Chapter 4) play key roles in
ensuring question reliability and validity.

2.6 BUDGET AND TIME REQUIRED

The budget for a survey is closely associated with the time required to under-
take each stage of the survey process, so it is useful to estimate them together.
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A budget is usually required as part of a research grant application, but if
existing funds are available budget estimates are needed to determine which
survey method is possible and the number of contacts that are affordable. The
budget should cover the cost of (1) developing and cognitive testing the ques-
tionnaire, (2) survey implementation, which includes pre-survey preparation,
constructing the sample and survey delivery, and (3) post-survey data entry
and cleaning activities. The budget should also estimate (4) non-personnel
costs such as material and travel costs. A separate time budget should estimate
the time, in calendar months, to complete all survey tasks, from questionnaire
development to data cleaning.

2.6.1 Questionnaire Development and Testing

The main cost for questionnaire development is the time of the people involved
in this task. They may not require additional funding, but if part of a research
grant proposal, allow approximately ten to 20 days to be shared between
a minimum of two people. The number of days depends on experience with
question design and familiarity with the topic. More time is required if it is
necessary to carefully evaluate the literature to identify the types of questions
that need to be included in the questionnaire. The number of required days will
also increase if you are developing the questionnaire as part of a multi-centre
research project because more people will be involved in suggesting, discuss-
ing and reviewing the questions. An additional budget for translation costs is
required if the questionnaire will be implemented in two or more countries
using different native languages, for example the United States and Germany.

Questionnaires must undergo face-to-face cognitive testing, as explained
in Chapter 4, for a minimum of ten interviews. although it is better to aim for
30. Allow for approximately one day per completed interview, which includes
time to identify and contact interviewees, time to prepare interview documents,
two hours for the interview (two people for a one-hour interview), travel time
for two people, time to summarize and assess the interview results, and time to
send out thank-you emails to participants. Printing costs are negligible but do
include a budget for travel costs to attend interviews.

2.6.2 Implementation

Implementation includes multiple activities discussed in Chapter 5, but before
you can estimate a budget you will need to have selected your survey method
(section 5.2) and estimated the minimum size of the realized sample required
for your analyses, after adjusting for your expected response rate (section
5.5.3). Tasks that need separate budget lines include pre-survey preparation
tasks, identifying your target population, selecting individuals to sample and



Survey fundamentals 19

obtaining contact details for them, and questionnaire delivery. The first two
steps need to be done in-house, but questionnaire delivery, data compilation
and identifying your sample can be contracted out to a professional survey
company. Even if you plan to contract out part of the work, you should esti-
mate a budget to ensure that you identify all necessary steps. The budget will
also be useful for negotiating a contract with a survey company.

Pre-survey preparation

Several tasks need to be completed before the survey is ready to be launched
into the field: obtaining ethics approval where necessary, writing a survey pro-
tocol, preparing different versions of the questionnaire (for instance an online
version for a combined postal-online survey), preparing data entry forms
for postal returns, and preparing an Excel file for tracking all returns during
the survey delivery phase. Most of these tasks require between a half-day
and two days. The time involved to prepare, submit and potentially revise
an ethics approval request should take no longer than one day for a low-risk
ethics approval and possibly two days for a high-risk approval (section 5.3.1).
Estimate one to two days for writing the survey protocol, depending on your
level of experience. Preparing a data entry form and an excel file for tracking
returns should take less than half a day for each task.

Identifying your target population

This activity requires desk research to identify units of interest for your survey.
The time required will vary substantially by the type of units that you need to
identify and by the number of units. For instance, your target population might
consist of all municipalities, secondary schools or universities in a defined
region. This will not take much time since publicly available data are available
for these organizations. Slightly more time will be required if you are interested
in sub-units, such as municipal departments responsible for infrastructure or
university faculties of archaeology. More time will be required if there are no
publicly available data on your target population. For example, there are public
data on manufacturing businesses, but such data may not exist for specific
business characteristics of interest to you, such as businesses using robotics or
open software. In these examples you will need to identify businesses that are
likely to use robotics or open software, either based on their sector of activity
or by searching corporate websites.

Sample selection and contact details

Sample selection requires collecting contact details for named individuals
(section 5.6.1) and is time-consuming if there is no up-to-date list of potential
contacts, requiring phone calls to collect contact details. In this case, allow 0.5
hours per contact. This can be a major survey cost. A goal to collect contact
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details for 1,200 individuals would require 75 person days. The task requires
personable individuals who are comfortable with cold-calling and are able to
obtain the necessary details from receptionists who are reluctant to provide
this information. If there is an up-to-date list of potential contacts, for instance
from government or corporate websites, allow 0.25 hours per contact.

Survey delivery

All survey methods will require staff time to prepare a first contact letter to be
printed and mailed to sampled individuals and several reminder letters. The
costs of distributing questionnaires depends on the choice of survey method.

The costs of a CATI survey include telephone calls, the software for data
entry during the call, and interviewer time. Multiple interviewers are usually
necessary to complete a CATI survey. The time includes reading the question-
naire aloud and contacting potential respondents. Between 15 and 30 minutes
may be needed, with more time required if multiple calls are required to speak
to the person. Allow additional time to conduct the interview and a short break
for the interviewer between interviews. A 15-minute questionnaire interview
could require an average of 20 minutes for the telephone contacts and five
minutes for a break between interviews, totalling 40 minutes per respondent.
If you expect a high rate of refusals to be interviewed, allow additional time to
make multiple contacts per interview.

More time is required for a face-to-face survey for the same length of ques-
tionnaire because the interviewers need to introduce themselves and possibly
answer questions. There are also additional costs for travel time and transport
costs.

Online-only survey costs include the survey software provided by online
survey companies such as Qualtrics or Survey Monkey, and ongoing costs of
a staff person to manage the online survey and to reply to respondent ques-
tions. There are likely to be very few questions if the questionnaire is well
designed and the cover letter is comprehensive. The initial contact letter for an
online survey should be sent by post, which requires expenditures on printing
and postage.

All survey methods require personnel time to maintain an up-to-date
spreadsheet on contacts, completed questionnaires, follow-up reminders to
non-respondents, and checking questionnaire returns for missing responses
that may require a follow-up email or telephone call. Personnel costs for
postal surveys include time to prepare mail-outs, such as filling envelopes, and
data entry costs, either manually or for machine readable questionnaires. The
number of hours required will depend on the number of contacts. The time for
managing postal and online surveys will be highest at the start of the survey
(allow half a day of employee time per day for the first month, dropping to one
day per week in the last month).
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Follow-up reminders are not relevant for CATI and face-to-face surveys, but
do allow time for sending post or email reminders to non-respondents in postal
and online surveys.

Small semi-structured interview surveys need to be done in-house, since
they require highly motivated interviewers who are knowledgeable about the
topic, but survey delivery for structured questionnaires can be contracted out.
Professional survey companies may prefer to only use CATI or online survey
methods because they are faster than a postal survey or a combined online/
postal survey. These companies are particularly advantageous for a CATI
survey because they have trained individuals for making the initial contact
and for conducting the interviews. You may need to budget time to explain the
contents and purpose of the questionnaire to the interviewers so that they are
prepared to answer interviewee questions during the survey.

Non-personnel costs

For a postal survey using a printed questionnaire, non-personnel costs include
printing, extra postage for the additional weight of the printed survey in the
first contact letter and in one of the follow-up reminders, and postage for two
or more reminders. Other non-personnel costs include travel time for cognitive
interviews and telephone costs.

Post-survey data collection

These costs include data cleaning and data entry. Data cleaning applies to
all surveys but requires more care for postal surveys. Data are automatically
entered into an electronic file for interview and online survey methods. Data
entry costs can be substantial for printed questionnaires that are not machine
readable. In addition to time savings, using machine readable questionnaires
will reduce errors from manually entering results into a data file.

2.6.3 Budgetary Economies of Scale

The most practical way of looking at budgetary costs is in terms of cost per
response. Some of these costs are fixed regardless of the number of responses,
such as the cost of questionnaire development, cognitive testing, and writing
the survey protocol, contact letter and reminder letters. Other budgetary costs
for implementation include large economies of scale, where increasing the
number of expected responses results in a less than proportionate increase in
costs. The costs of doubling the number of expected responses to an online
survey from 500 to 1,000, for example, may only incur a 20% increase in
survey delivery costs (not including charges from online survey platforms such
as Qualtrics). Other costs are proportionate to the number, with a doubling in the
number of responses doubling the cost. Proportionate costs include identifying
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Table 2.4 Timeline for a combined postal-online survey
Weeks from start date Task Task
0-2 Ethics approval
Questionnaire development
34
5-6
Cognitive testing Construct sample
7-8
9-10 Pre-survey preparation
11-12
13-14
15-16 Survey implementation including
17-18 follow-up Data entry for postal
19-20 questionnaires
20-22
23-24
Post-survey data cleaning
24-26

contact details, postage, time to prepare postal mail-outs, data entry for printed
questionnaires, and coding or translating text fields in open questions.

2.6.4 Example of a Cost Budget

Table 2.4 provides an example of the calendar time to implement a combined
postal and online survey of a sample of 1,000 managers that starts by post
and switches to online after two reminders. With sufficient staff, it is possible
to conduct several tasks at once, which reduces the total time required to 26
weeks. Work to construct the sample can be underway at the same time as cog-
nitive testing and pre-survey preparation. Data entry for postal questionnaires
should be concurrent with survey implementation, with the results of each
returned questionnaire entered into the data file shortly after arrival. This also
reduces the risk of misplacing returned questionnaires.

Table 2.5 provides an example of the budget for the survey in Table 2.4. The
estimate is based on two junior staff and one senior staff member. The budget
includes personnel time and non-personnel expenses. The cost of reminders
needs to be estimated using expected response rates after each stage. In Table
2.5 a 10% response is expected after the first contact, reducing the number of
necessary first reminder letters.



Survey fundamentals

23

Table 2.5 Budget estimate for a combined postal and online survey
Junior staff ~ Senior
Task days staff days Notes
Develop questionnaire 10 Multiple iterations expected
Cognitive testing
Contact respondents, set up interviews 4
Cognitive testing interviews phase 1 5 5 Approx. 20 interviews, 4 per day
Cognitive testing interviews phase 2 2.5 2.5 Approx. 10 interviews, 4 per day
Travel time 2 2
Summarize results 3 3
Discuss, revise and format questionnaire 1 1
Pre-survey preparation
Ethics approval (low risk) 1
Write protocol 1
Produce online version + testing 1 1.5 No costs for friends, etc., to test
Prepare data entry form for postal returns 0.5
Produce Excel file for tracking returns 0.5
Identifying target population and sample construction
Identify population” 35 2 5,000 mid-level managers”
Draw random sample 0.5 0.25 1,000 managers
Sample selection and contact details 60 2 Desk research and phone calls
Survey implementation
Mail-out of first contact 4 1 Envelope stuffing, etc.
First reminder mail-out 2 "
Second reminder with questionnaire 3 "
First contact online 0.5
Online reminder email 0.5
Tracking of responses 14 1 Over time survey is in the field
Post-survey data entry and cleaning Expect 300 postal returns, 15
Data entry for printed questionnaires 10 1 minutes data entry apiece
Data cleaning 10
Total personnel 159 34.25
Daily cost including on-costs 400 800
Total personnel costs 63,600 27,400
Other costs Cost in euros
Questionnaire printing costs 2,500 1 per questionnaire, 2,500 copies
Postage contact letter + questionnaire 2,400 2.4 per package
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Postage first reminder letter

Postage reminder letter + questionnaire
Travel costs for cognitive testing

Total other costs

Total personnel and other costs

900
1,920
500
8,220
99,220

1 per letter
Expected 800 reminders

Bus/train for two people

Note: * Budget assumes that some contact data are available on mid-level managers, such as

from organograms.

2.7 CONCLUSIONS

An understanding of all tasks required for a questionnaire survey, and how
different tasks are related, is necessary for translating research questions into
survey questions and to select the survey method. Good practices, as outlined
in Chapters 3, 4 and 5, need to be followed to obtain a good response rate and
high-quality data. The survey method (CATI, face-to-face, postal or online)
needs to be selected before estimating a calendar time budget and a financial
budget, since the survey method has a substantial effect on both the timeline

and costs.



3. Questionnaire design

3.1 INTRODUCTION

A well-designed questionnaire must meet many requirements. It needs to be
interesting for respondents, able to be completed within 15 minutes or less,
contain clearly written questions that can be understood as intended by all
respondents, ensure that all respondents can provide reasonably accurate
answers to all questions, minimize undesirable response behaviour, maximize
survey and item response rates, avoid potential issues of common method
bias, contain no more questions than needed nor omit any necessary ques-
tions to answer research questions, and use appropriate measurement levels
for addressing the research questions. This is an extensive list that should
convince you that designing and testing a questionnaire (an essential part of
questionnaire design that is covered in Chapter 4) will take considerably longer
than a few days or weeks. These requirements for a good questionnaire fall
under six main topics: translating research questions into survey questions,
questionnaire length, question design and content, question types, question-
naire layout, and delivery method.

The experts on the design of questions and questionnaire layout for surveys
of organizations such as businesses, households, government agencies and
non-profits are National Statistical Offices (NSOs). Some of the leaders in the
field include the Australian Bureau of Statistics, Statistics Canada, INSEE in
France, the Central Bureau of Statistics (CBS) Netherlands, Statistics Norway,
Statistics Sweden, and the Office for National Statistics (ONS) for the United
Kingdom. All of these NSOs (plus many others not listed here) have a history
of careful evaluation of layouts and the use of cognitive testing (section 4.2)
to test survey questions. Before starting to develop and format your questions,
you should download business or other types of organizational or individual
questionnaires of interest to you from your NSO and from one or more of the
NSOs listed above. In addition to examples of good layout and question design
practices, NSO questionnaires may include questions that you can adopt or
adapt to your own needs. Unfortunately, it may take some searching online to
find the questionnaire rather than a document providing the results of a survey.
You may need to contact the NSO by email or telephone to obtain a link to
a questionnaire. It will be well worth the effort. You should also look at aca-

25
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demic surveys in your topic of interest, but make sure that the questions have
been cognitively tested.

Do not, however, use NSO questionnaires as good examples of question-
naire length. NSO questionnaires are usually compulsory and therefore often
excessively long and demanding, even running to 50 pages.

3.2 TRANSLATING RESEARCH QUESTIONS INTO
SURVEY QUESTIONS

Unless you are preparing a survey that individuals will be required by law to
complete (as with NSO surveys), your survey will be non-compulsory, with
no legal compunction for people to answer. Unfortunately, response rates for
non-compulsory surveys have been declining for decades (Fulton, 2018; Hiebl
and Richter, 2018; Stedman et al., 2019). In this environment, you will need to
make your questionnaire as short as possible, given a strong negative relation-
ship between questionnaire length, or time to complete, and the questionnaire
response rate (Best and Krueger, 2004; Bogen, 1996; Rolstad et al., 2011;
Sahlqvist et al., 2011).

A common error that results in too many questions, or difficult or ambigu-
ous questions that take too much time to answer, is a lack of thought on how
to translate research questions and hypotheses into survey questions. Before
starting a questionnaire, you need to carefully think through the data that you
require and their measurement level (nominal, ordinal, interval or ratio). This
exercise needs to draw on the existing literature of relevance to your research
questions — do not start developing a questionnaire without a thorough review
of the literature.

If you plan to test hypotheses, it is helpful at this point to draw up a table
including all independent, interaction (modifier) and control variables that you
expect to influence each of your dependent variables. Each variable should be
fully described in writing, although the description does not need to be a draft
version of the question. If you plan to conduct multivariate analyses, it is
essential to collect data for more than one dependent variable, or, if you only
have a single dependent variable in mind, alternative methods of measuring
it. For example, if you plan to use a performance measure for your dependent
variable, identify several relevant ways of measuring performance. This is
because a single dependent variable from a questionnaire can fail, for instance
if a high percentage of respondents did not answer the question, there is
insufficient variation in the dependent variable, or if none of your independent
variables has a significant effect on the value of your dependent variable.

The same requirement to think through your analyses also applies when
the survey will only be able to collect exploratory data. This will occur if you
can’t generate testable hypotheses because of an insufficiently developed
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theory, due to very little or no existing research on your topic. In this case you
may plan to focus on collecting descriptive data. Draw up tables of how you
intend to present the data, including cross-tabulations of different variables of
interest. These will help you to identify the variables you need to collect and
subsequently the types of questions that you will need to write.

The purpose of these table-writing exercises is, first, to limit the number
of questions you develop and, second, to make sure that you do not forget to
collect data for what might be an important variable. The goal is to produce
a questionnaire that collects all essential data but collects no data that you
won’t use. In practice this never happens. A few questions always slip in that
end up being of little value, but you want to minimize this outcome.

A popular alternative to producing tables of independent and dependent
variables is to draft an unlimited number of questions that might be of interest,
with a plan to reduce the number at a later stage, for instance dropping ‘nice
to know’ but not essential questions. This is poor practice because almost
everyone finds it difficult to delete questions that they lovingly developed with
great care and attention, so it is much more effective to not develop extraneous
questions in the first place. However, a combination of producing tables and
a slightly more generous acceptance of ‘nice to know’ questions might be
necessary for exploratory research.

The length of a questionnaire can also be kept manageable if there are alter-
native sources of data that can be linked to your respondents. For example,
you should be able to collect data on the function of an organizational unit
and the job title of the unit’s manager from publicly available data such as
organograms posted on organizational websites. You may also need this
data to construct your sample (section 5.5). Relevant data on the number of
employees in a business are often available on company websites or data can
be purchased from data compilers such as Dun and Bradstreet in the United
States and other countries. In Europe, the Amadeus or Orbis database main-
tained by Bureau van Dijk provides data on employment, sector and finance
for over 500,000 public and private companies in 43 European countries, while
Orbis also provides data for other countries. These databases are searchable by
industry classes, size and other characteristics. Many universities subscribe to
these databases and provide free access for research staff.

3.2.1 Extra Survey Question to Address Open Data Requirements

There is a global movement to make microdata collected through publicly
funded studies available to other researchers. If this is applicable to you, you
may need to include a question at the end of your questionnaire that asks
respondents if they agree to providing their results to academics outside your
study group (section 5.3). Due to confidentiality requirements, you can’t share
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the original microdata, but it is possible to share microdata that has been
anonymized by removing all information that could be used to identify the
respondent or the respondent’s organization. Two methods for anonymization
are described in section 6.3.3.

3.3 QUESTIONNAIRE LENGTH

Length can be measured in the time required to complete the questionnaire
or the number of question items (Best and Krueger, 2004). Both are more
important than page length, although the number of pages will influence
potential respondents’ perceptions of the length of a printed questionnaire.
A non-compulsory questionnaire should not take more than 15 minutes for
most respondents to complete and average completion times of ten minutes
will be better. Questionnaires that will be answered on a smartphone should
not take more than ten minutes.

A printed questionnaire should be fewer than ten pages in length, including
a cover page with no questions and space at the end for written comments. Do
not attempt to reduce the page length by compressing the text. Each page of
a printed or online questionnaire needs to contain ample ‘white’ space — areas
with no text. The first half of Table 3.1 gives an example of two questions
that lack sufficient white space, while the second half of Table 3.1 gives an
example of adequate white space for the same questions. The layout of the
questionnaire will also affect perceptions of the length and time to reply, such
as the font, use of colours, contrast between the text and the background, etc.
Section 3.6 covers layout in more detail.

The time required to complete a questionnaire is influenced not only by
the number of questions, but by the time required for respondents to answer
each question. Difficult questions require more time to answer. Three aspects
of a question will increase its difficulty: the effort required to understand the
content of a question and how to answer it, asking about events that occurred
more than a few months in the past, and asking for numeric data, such as
expenditures on specific activities or the percentage of staff with specific char-
acteristics (highest level of educational attainment, etc.) or responsibilities.

34 QUESTION CONTENT AND DESIGN

The content of each question concerns the meaning of the question, the time
period covered and the type of data that it collects. The content of the ques-
tionnaire influences respondent interest and is, of course, the key purpose of
your questionnaire. The design of a question includes vocabulary and syntax,
definitions and filters. Question design affects respondent comprehension, the
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Questions with insufficient and sufficient white space

1. Insufficient white space

1.

In 2022, was your office responsible for some or all of the patenting, licensing or other knowl-

edge transfer activities of a: (Check all that apply.)

General university (both humanities and sciences)

Technical university (mostly science and technology)

Hospital (linked to a university or independent)

Government or non-profit research institute

Research park or incubator affiliated with a university, hospital or research institute

None of the above (go to question 11)

|
O
]
]
O
O
2

. In 2022, was your office responsible for all patenting and licensing by the institution(s) checked

in question 1? (Hereafter referred to as ‘your institution’.)

O Yes (go to question 3)
O No
Approximately what percentage of all patent applications by your institution was
handled by your office in 2022? %

2. Sufficient white space

1.

In 2022, was your office responsible for some or all of the patenting, licensing or other technol-

ogy transfer activities of a:

O General university (both humanities and sciences)

O Technical university (mostly science and technology)

O Hospital (linked to a university or independent)

O Government or non-profit research institute

O Research park or incubator affiliated with a university, hospital or research institute

O None of the above (go to question 11)

2. In 2022, was your office responsible for all patenting and licensing by the institution(s) checked
in question 1? (Hereafter referred to as ‘your institution’.)

O Yes (go to question 3)

O No

Approximately what percentage of all patent applications by your institution was
handled by your office in 2022? o,
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accuracy of their responses and question difficulty. Both question content and
design influence survey and item response rates.

3.4.1 Questionnaire Content

One of the most important factors influencing the survey response rate is
respondent interest in the questions. A basic condition influencing interest is
that respondents must perceive that the topic of the survey and the specific
questions are relevant to them. A survey of marketing activities, for instance,
is unlikely to be of high interest to human resource managers because they may
not perceive that it is relevant to their work.

As a first step, building respondent interest requires a good contact letter that
explains the purpose of the questionnaire (section 5.2). In addition, the ques-
tions must cover topics that are relevant to all surveyed individuals, including
those that have no or limited experience with the topic. As an example, a survey
on the innovation activities of public sector agencies should be designed to
include questions of relevance to agencies that did not innovate. Otherwise,
sampled individuals from agencies with no innovations could be less likely
to complete the questionnaire than individuals from innovative agencies. This
will create biased responses, particularly for univariate estimates such as the
percentage of agencies with innovation activities.

Second, the questionnaire must include questions that are interesting, for
example because they are novel, covering activities that respondents have
not been asked about before; inspire reflection or awareness (it may not
have occurred to human resource managers that personnel skills could be
an important part of marketing their businesses’ capabilities); or ask for the
respondents’ perceptions on important issues to them. A few questions on the
respondents themselves may also be perceived as interesting, but it may be
necessary for ethical or confidentiality reasons (section 5.3.2) to limit personal
questions to non-sensitive subjects such as the number of years they have been
in their current position, past work history or their highest level of education.
Unavoidably, questionnaires will need to include several questions of low
interest to respondents, but these should be kept to a minimum.

Time (reference period)

The reference period is the specified time period covered by a survey, for
example the previous six months, previous year or a specific day, such as
a question that asks about the number of employees at the end of the financial
year. Defining a reference period is essential for sporadic activities, with the
length of the reference period influencing the results. Questions with a refer-
ence period of several months or a year should obtain a positive response if
an activity of interest occurred at any time within the reference period. For
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example, the question ‘In the last year, did your business invest in artificial
intelligence software systems’ should be answered with a ‘yes’ if investment
occurred on one day of the previous year. A one-year reference period should
also obtain ‘yes’ responses for questions on activities that occurred for a few
weeks or months within the reference period, such as a marketing campaign or
a seasonal service provided to individuals.

To minimize problems with memory recall, the reference period should
be no longer than six months to one year before the implementation of the
questionnaire. However, a longer observation period may be needed for some
research questions. For instance, OECD/Eurostat (2018) recommends that
surveys of innovation should cover no less than the previous year and no more
than three years. More than one reference period can be used in a question-
naire, but it is best to use as few as possible.

3.4.2  Question Design

Vocabulary and syntax

The vocabulary and question structure influence respondent comprehension.
Data quality will decline if respondents don’t understand a question due to
the use of jargon or complex syntax. This can result in incorrect answers. It
is infrequent for respondents to deliberately give incorrect answers except for
sensitive or controversial questions or questions that are affected by social
desirability bias (Sjostrom and Holst, 2002; Tourangeau and Yan, 2007).
These types of questions should be rare in a survey of organizations. Problems
can occur when respondents try to be helpful by answering a question that
they don’t understand. This can produce false positives due to a tendency for
respondents to give positive answers (Schaeffer and Presser, 2003). To attain
high data quality, questions need to be carefully written to maximize compre-
hension and minimize incorrect answers.

The reading level, sentence structure and vocabulary of a questionnaire must
optimize understanding for all respondents. This includes respondents who
have a below average vocabulary, who are not native speakers of the language
used in the questionnaire, and respondents who read questions very quickly.
All respondents should not need to carefully ponder or think through a ques-
tion to understand it. To meet these goals, sentences should be short, preferably
no longer than 20 words, the reading level should be equivalent to the last year
or two of high school (even when most respondents are likely to have a tertiary
education), and the vocabulary used in the questionnaire should consist of
widely understood words, avoiding specialized jargon or technical terms.

You should be particularly careful to avoid words that seem common to
you because you and your colleagues use them frequently in your research,
but that comprise specialized vocabulary that many of your respondents may
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Table 3.2 Avoiding the use of the unfamiliar terms by defining relevant
actions

1. Did your work unit obtain ideas for better services through involving service users in co-creation

activities?
Yes O
No O
Don’t Know O

Better alternative:

2. Did your work unit obtain ideas for better services through involving service users in the following

activities?
Yes No Don’t
know
a) One-to-one conversations to identify challenges or unmet O O O
needs
b) Focus groups to identify challenges or unmet needs O O O
¢) Brainstorming or idea generation workshops O O O
d) Observing how users experience or use a prototype of O O |

a service

not understand. For example, a survey of public sector managers should not
use terms such as tacit knowledge, co-creation, design thinking or governance.
Some respondents will correctly understand these terms, but to minimize
error all respondents must understand all vocabulary in your questionnaire.
Furthermore, some terms such as ‘co-creation’ have different definitions,
depending on the academic discipline or context. Instead of using a term such
as ‘co-creation’, use common vocabulary to describe the activities that make
up co-creation. This may require separate questions or response options for
each activity, as shown in Table 3.2. Question 1 uses the term ‘co-creation’
and should not be used, while Question 2 asks about separate activities that are
part of co-creation.

It is essential that questions are not ambiguous and open to different
interpretations. Ambiguity can occur because of poorly thought-out research
questions — the researcher is not entirely clear about what the question should
ask — or because the question length has been shortened to save space. (Table
3.4 includes an ambiguous question that could have been due to poorly
thought-out research questions). Although it is important for questions to be
short, this must not occur at the expense of comprehension. Conversely, list
and matrix questions (section 3.5 below) should not overlap by asking slightly
different versions of the same concept or activity.
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Table 3.3 Example of a filter question

1. In the last two years, did your firm introduce any of the following:

Yes No
A new or improved good O O
A new or improved service O O
A new or improved method for producing goods or services O O
A new or improved method for delivering goods or services to your clients O O

If yes to any of the above, please go to question 6, otherwise go to question 11.

Definitions

Respondents rarely look up definitions and therefore they should not be
included in a glossary at the end of a printed questionnaire or in dropdown
menus in an online questionnaire. Instead, definitions need to occur imme-
diately after a question or preferably written into the question. If a definition
refers to specific activities, as in the example in Table 3.2 for co-creation,
include definitions in questions that also collect useful data.

‘Don’t know’ response options

Providing a ‘don’t know’ or ‘not relevant/not applicable’ response option will
result in a shift in responses to these options from a ‘low importance’ or ‘no’
response category. In analysis, it may be possible to combine the ‘don’t know’
or ‘not relevant’ responses with a ‘no’ response on the grounds that an activity
was unlikely or of very low importance if the respondent does not know the
answer. However, respondents can be frustrated by the lack of a ‘don’t know’
or ‘not relevant’ option, leading to annoyance that results in skipping one or
more questions. Therefore, it may be beneficial to include a ‘don’t know’
option when you expect a non-trivial share of respondents to not know the
answer. The ‘don’t know’ response option can be excluded when all or almost
all respondents are expected to know the answer. For example, all managers
should be able to answer questions on the main functions of their work unit or
the approximate number of staff in their work unit.

Filter questions and skip instructions

Filter questions obtain information for directing respondents to specific subse-
quent questions using skip instructions. This is often referred to as the ‘branch
logic’ of a questionnaire. In the example in Table 3.3, the skip instructions
below the question direct respondents who selected ‘yes’ to any of the four
sub-questions to go to the following question 6, while respondents who answer
‘no’ to all four sub-questions are directed to go to question 11, skipping ques-
tions six to ten inclusive.
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Table 3.4 Example of a complex question
Did your university department: Yes No
Establish a proactive strategy of open exchange (open dialogue with other O O

stakeholders to narrow the gap between theory and the practice of higher

education institutes) to support third mission activities?

The disadvantage of skip routines is that they can result in a loss of data if
questions that would have been answered if seen (as in a printed questionnaire)
are automatically skipped in online or interview surveys. In addition, using
skip routines results in missing data for some respondents, which may create
problems for some types of multivariate analysis that need all respondents to
answer all questions to avoid self-selection issues. If this applies to your analy-
sis, minimize the use of skip routines by writing questions that all respondents
can answer, even if their response is ‘no’.

Complex questions

Complex questions contain several phrases, often separated by commas, that
require several conditions to occur simultaneously or sequentially. Complex
questions are common in first drafts of questionnaires (and far too often in fin-
ished questionnaires) and need to be rewritten. Table 3.4 includes an example
of an egregiously complex question in a survey of university professors.

The question is very difficult because of the long section in parentheses, but
even without this section the question is poorly designed because it requires
two conditions (a proactive strategy and open exchange) to be met for the core
activity of a strategy to support third mission activities. This can be confusing
for respondents, with the question unlikely to be understood quickly. The
number of requirements increases if we add the material in parentheses: the
strategy must be proactive, include open exchange with stakeholders, and the
exchange must be oriented to narrowing the gap between theory and practice.
Aside from its level of difficulty, which will create errors on its own, this ques-
tion is seriously flawed because it could attract a high percentage of incorrect
responses, notably from respondents who give a ‘yes’ response because they
meet one or two of the conditions, when their correct answer should be ‘no’
because they do not meet all of them. Based on the question, the answer should
only be ‘yes’ if all three requirements are met.

This question needs to be taken apart and rewritten as several questions,
although this requires more details to describe what is meant by ‘proactive’
and by ‘the gap between theory and practice’.
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Table 3.5 Example of questions that contain more than one question
Does your university: Yes No
Conduct research on survey design that was presented at conferences? O O
Promote entrepreneurial principles and an innovation culture throughout the O ]
curriculum?

Define international top-level education and high attractiveness for students O O

(international student mobility) as its mission?

Table 3.6 Revision of question 2 in Table 3.5

In [year] did your university department: Yes No
Promote entrepreneurial principles in one or more courses of your curriculum? O O
Promote an innovation culture in one or more courses of your curriculum? O O

Questions containing more than one question

Avoid questions that contain two or more sub-questions. They can often, but
not always, be identified by the use of ‘and’ between two statements or activ-
ities. If you are asking about two related activities and are not interested in
collecting separate data for each of them, use ‘or’ instead of ‘and’.

Table 3.5 provides three examples of questions that include more than one
question. The first example does not use ‘and’ but requires survey research
to be presented at conferences. This is a limiting condition that will prevent
the researcher from obtaining information on survey research that was made
public using other methods. The second example includes ‘and’, ‘promote
entrepreneurial principles and an innovation culture’, then refers to a condition
that acts as a third question: these activities must occur ‘throughout the cur-
riculum’. The third question covers international top-level education and high
attractiveness for students, then muddies understanding by the information in
parentheses (international student mobility), which implies that the first two
conditions are the definition of international student mobility.

Multiple questions within the same question create problems for respond-
ents on how to answer. Using the second example in Table 3.5, what if an
innovation culture is strongly promoted but not entrepreneurial principles?
What if both entrepreneurial principles and an innovation culture are promoted
but only in one compulsory course? The respondents will be left guessing as
to what is expected of them, which will create undesirable differences in how
respondents answer the question.

Questions which contain two or more questions need to be redesigned,
which can require the use of filter questions that exclude respondents who do
not meet the criteria to answer a subsequent question. The second question in
Table 3.5 can be corrected by creating two separate questions on whether any
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courses promote entrepreneurial principles or an innovation culture, as shown
in Table 3.6. The answers to these two questions can then be used as a filter for
additional questions on the prevalence of these two activities in the curriculum.

Biased or leading questions

Questions can bias respondents if they use adjectives with desirable or unde-
sirable connotations, such as ‘concerned’, ‘enhanced’, ‘satisfied’, etc. These
terms can nudge respondents towards more negative or positive results. For
example, the question ‘Is senior management concerned about a lack of
employee motivation?’ could nudge the respondent to give a more critical
appraisal than a neutral question, such as ‘What is the level of employee moti-
vation in your department?’

Appropriate response options

The response options for closed questions must be appropriate for the respond-
ent (i.e. must logically and grammatically follow the question) and collect
the required data for analysis. For example, don’t provide an importance
scale when a question refers to how common an activity is — this requires
a frequency scale. Carefully check matrix questions for items that require
a different response option than the one provided. It may be necessary to create
two matrix questions or revise question items. Response options should also
be simple and use no more than three to five words. ‘Too early to estimate’
is about as long as a response option can be. If you are using a sentence for
a response option, turn the sentence into a question.

3.5 QUESTION TYPES

Questions can contain a single main question, a main question followed by
a set of sub-questions (items), and different types of response options. The type
of question varies by the measurement level for collecting data, which can be
nominal, ordinal or numeric. Five question formats are commonly used: check
lists and yes/no questions collect nominal data, ordinal and matrix or grid ques-
tions collect ordinal data, and numeric level questions collect interval, count
or percentage data. A sixth question type is the open question, which collects
qualitative data that can be recoded after the survey into nominal data. In
many cases, data for a specific topic can be collected using nominal, ordinal or
numeric questions. The decision on which measurement level to use depends
on two conditions: the measurement level required by the statistical method
for testing hypotheses (section 7.3) and the need to reduce the difficulty of the
questionnaire.
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Table 3.7 Example of a check list format for ‘yes’ responses

In the last two years, did your government work unit provide any of the following types of services?
(Tick all that apply)

1) Education services O

2) Health services

3) Social welfare services

4) Services to businesses

5) Housing services

6

Infrastructure services

=

7) Services to other government units

O|o|ojo|jo|jo|go

8) Other services

3.5.1  Check List and ‘Yes/No’ (Dichotomous) Questions

Check lists and yes/no formats collect nominal data on the frequency of ‘yes’
responses for multiple items, as shown in Tables 3.7 and 3.8. The format for
a check list includes a main question plus a series of items (Table 3.7), whereas
the ‘yes/no’ format can include only a single main question or a main question
and a list of items, as in Table 3.8. The check list assumes a ‘no’ response if
an item is not selected.

The advantage of a check list is that it is easier for respondents to fill in,
but it has an important disadvantage in that a blank can mean ‘no’ or it could
mean that the respondent did not provide a response, with the question item
unanswered and the data missing. Providing both a ‘yes’ and a ‘no’ option as
in Table 3.8 permits the identification of missed items where neither the ‘yes’
nor ‘no’ response was checked. The ‘yes/no’ format can be extended to include
a ‘don’t know’ response option.

A major disadvantage of a check list as in Table 3.7 occurs when none of
the items is selected. When this occurs, you won’t know if the entire question
was skipped or if the respondent considered all items and found that none of
them warranted a ‘yes’ response. For this reason, only use check lists if you
are reasonably confident that one or more of the items will be relevant to all
respondents and that all possible options have been listed. In addition, just in
case you have not included all possible options, include an ‘other’ option as in
the example in Table 3.7 or a ‘none of the above’ option as the last item. Either
of these two options should ensure that at least one item should be checked. If
none of the question items is checked, assume that the entire question was not
answered. It is also useful to add an instruction and space for the respondent to
briefly describe what they had in mind if they checked ‘other’. This informa-
tion can often be recoded to one of the existing categories.
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Table 3.8 Example of a ‘yes/no’ format

In the last two years, did your government work unit provide any of the following types of services?

Yes No
1) Education services O O
2) Health services O 0O
3) Social welfare services O O
4) Services to businesses O O
5) Housing services O O
6) Infrastructure services O ]
7) Services to other government units O O
8) Other services O 0O

Table 3.9 Example of an ordinal question

In the last two years, what percentage of your unit’s employees received in-house training to improve their
skills?
(Tick one box only)

a) None O

b) Less than 25%

c) 25% to less than 50%

-

d) 50% to less than 75%

e) 75% or more

-

o|go|o|o|o

f) Don’t know

A check list should not exceed nine items as respondents will be less likely to
answer items placed later in the list. As relevant, respondents can be directed
to check all items that apply to them, or to check only one, for instance the
most relevant or most important option. Another variant of a nominal question
is one that lists more than two categories of items for which only one response
is possible. An example is a question on the country where the head office of
a business is located.

3.5.2 Ordinal Questions

Ordinal level questions rank response categories along a scale that can be
latent (for example ‘importance’) or clearly defined. Table 3.9 provides an
example of an ordinal question where the response categories are defined and
arranged in logical order, in this case the percentage of employees taking part
in a specific activity. The question uses a single main question for which there
are six mutually exclusive response categories, such that only one option is
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Table 3.10 Matrix question

In the last two years, how important were the following factors in hindering or delaying the development of

your unit’s new or improved services?

(Tick one box per row)

Not

High Medium Low None relevant
Difficulty in obtaining funding to cover ] O O O O
development costs
Concerns over risk (failure of the innovation, O O Od O O
negative publicity, technical difficulties, etc.)
Lack of knowledge on how to develop new or O O O O O
improved services within your organization
Resistance to change within your organization or O O O O O
by your stakeholders
Opposition from other organizations that provide O O O O O
similar services
Political or regulatory obstacles ] O O | O
Other (please describe) O O O O O

valid. For ordinal questions with only one valid response, respondents must be
directed to only check one item.

Other ordinal response options include count data, such as the number of
employees in the respondent’s unit (for instance nine or less, 10 to 24, 25 to 49,
50 to 249, 250 or more), financial data, such as the amount spent on an activity
(less than $1,000, $1,000 to less than $10,000, $10,000 to less than $50,000,
etc.) or frequency of an action (daily, at least once a week, several times per
month, etc.). ‘Likert’ scales based on personal perceptions are commonly used,
such as for importance (not important, slightly important, moderately impor-
tant, very important) or agreement (strongly agree, agree, neutral, disagree,
strongly disagree).

Matrix or grid questions include multiple items measured on an ordinal
scale. They are commonly used to obtain respondent perceptions of the
importance of multiple related factors. In the example given in Table 3.10, the
related factors are obstacles to the development of a new or improved service.
The response options can include anything measured on an ordinal scale, such
as frequency or importance, but matrix questions are not advised for more
demanding count or financial data, except for a very short list of items. To
reduce satisficing behaviour (section 3.8), the number of question items in
a matrix in all delivery formats (printed, online, face-to-face and CATI) should
be limited to no more than nine question items and preferably fewer (Grady et
al., 2019).
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When an importance scale is used, the responses to items in a matrix ques-
tion may be slightly correlated (interitem correlation) because of the question
structure that lists multiple items one after the other (Couper et al., 2013).
Respondents can see all question items, which will influence their answers to
each item. For instance, the most important item to a respondent is very likely
to influence their rating of the importance of other items in the question. This
can be an advantage, as it ensures that the respondent uses the same interpreta-
tion of a latent scale for each question item.

3.5.3 Numerical Questions

Numerical data include interval, count and percentage data that have equal
distances between all adjacent values, for instance the difference between 1%
and 2% is identical to the difference between 56% and 57%. Examples include
the number of employees in the work unit, the work unit’s budget, or the per-
centage of employees that use each of several transportation modes (walking,
bicycle, public transit, private car) to travel to work. Numerical level questions
are difficult for respondents because they may require looking up the data in
a file or giving careful thought to arrive at an answer. Numerical questions that
ask for percentages can be particularly challenging because the respondent
must estimate or know the total number involved (employees, budget, etc.),
how the total is divided into different percentage categories and how to calcu-
late a percentage (not everyone does).

Respondents to non-compulsory surveys are unlikely to look up numerical
data. Instead, they frequently make educated guesses and round off their
answers. Respondents to a question on the percentage of employees that
received training are likely to round off to units of five (5%, 10%, 15%, etc.) or
ten (10%, 20%, etc.) instead of reporting exact percentages such as 7% or 11%.
Consequently, using an ordinal question with several response categories, as
in Table 3.9, will be much easier for the respondent at a cost of only a minor
loss of information.

Very few numeric questions should be included in a questionnaire, due to
their high level of difficulty. Where possible, replace a numeric question with
an ordinal question, as in Table 3.9. The most difficult question type asks for
interval level data in the past, for instance the number of employees, total sales,
or different types of expenditures two or more years ago. These types of ques-
tions are likely to have high item non-response rates that exceed 40% or 50%.
If you must ask for interval data in the past, try to limit your questions to only
one or two types of data and be prepared for a high share of missing responses.

When it is necessary to collect precise numerical data such as percentages,
counts or expenditures, identify the expected units (thousands, millions,
billions) and include instructions if rounding off is acceptable, such as to the
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nearest thousand or million currency units. The last three spaces in a response
line or box for interval data include pre-filled with zeros to indicate rounding
off to the nearest thousand currency units. Provide enough space for expected
answers, for instance a box or line for total expenditures may need to allow for
expenditures in billions or millions of currency units. Questions on calendar
dates should indicate if data should be for the year and month or only the year
(Couper et al., 2011).

3.5.4  Open Questions

Open questions do not provide the respondent with a defined response option
(yes or no, ordinal scale, etc.) but ask the respondent to provide an answer in
their own words. An example is a question asking the respondent to describe,
in a few sentences, the most important challenge that their work unit faced in
the previous year. Open questions are demanding of the respondent, but they
are not as difficult as many interval level questions. Sufficient space should
be provided for handwritten responses on printed questionnaires or for typed
responses on online forms. The size of the space should approximate the length
of the expected answer (Couper et al., 2011). Don’t provide only one line or
half a page if you expect two or three sentences. Open questions can also
receive a high share of non-responses.

Open questions also require additional work for researchers to read hand-
writing (if using a printed questionnaire), for translation if the questionnaire is
provided in several languages, and to code the results into easily manipulated
data. An open question on the most important challenge faced by the respond-
ent’s work unit in the previous year could be coded by the type of challenge
(insufficient employee skills, reorganization, etc.) and by the cause of the chal-
lenge (lack of funding, high employee turnover, etc.). A basic coding system
for open questions should be generated during the translation of research
questions into survey questions.

3.5.5 Changing the Measurement Level to Reduce Response Burden

The difficulty of a question and hence its respondent burden is lowest for yes/
no questions, intermediate for ordinal questions, and highest for numeric and
open questions. Higher difficulty questions should only be used when they
are necessary for the analytical methods that will be used to answer research
questions. For example, if you plan to use principal component analysis (PCA)
you might wish to include several ordinal matrix questions, or a planned
dependent variable might require an interval level question. Nevertheless,
many questions can be asked at a lower measurement level. An interval ques-
tion for a dependent variable can be asked as an ordinal question, with the
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statistical regression model using an ordered probit or logit model instead of
Ordinary Least Squares (OLS) (section 7.3). A question to collect ordinal data
for an independent variable can be changed to a yes/no question that collects
nominal data.

The choice of measurement level needs to be based on expectations for
the distribution of responses. A yes/no question will be a poor measure of
differences between respondents if 80% or more answer ‘yes’. Instead, an
ordinal question using an importance or frequency scale will be more useful.
Questionnaire testing (Chapter 4) can identify the appropriate measurement
level and the boundaries between categorical response options in an ordinal
question.

3.5.6 Common Methods Bias

A potentially important issue that relates to the measurement level and the type
of questions used in a questionnaire is the need to avoid common methods
bias (or common variance bias), whereby statistically significant correlations
between questions are artefacts of the questionnaire design, instead of a true
correlation. Common method bias can potentially occur when almost all data
for analysis are collected from the same source (such as one questionnaire)
using the same question type, such as ordinal Likert questions (Tehseen et
al., 2017). Concerns over common method bias are likely to be overstated,
with several studies providing strong evidence that common methods bias is
unlikely to be an issue for questionnaire research (Fuller et al., 2016; George
and Pandey, 2017). Nevertheless, it is good practice to include nominal and
ordinal questions and to use different response options for ordinal questions.
Other techniques to reduce common methods bias are cognitive testing to
ensure that your questions measure what is intended (Chapter 4), offering
confidentiality to improve the honesty of responses (section 5.3.2) and, if
possible, linking data from other sources to your survey results (section 6.3.1).
There are post-survey statistical methods for detecting common method bias,
as discussed in section 7.2.3.

3.6 QUESTIONNAIRE LAYOUT

The questionnaire layout (or format) includes all factors that influence the
presentation of questions in printed and online (web) questionnaires, including
correct alignment of response categories across questions and logical question
order. Care needs to be taken with multimodal questionnaires that are read
by respondents because the layout may need to differ between printed ques-
tionnaires and questionnaires delivered online to devices such as a desktop
computer, laptop, tablet or smartphone.
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The paragraph width for questions for printed questionnaires and for desk-
tops and laptops should be short, for example taking up only the left-hand
side of a page, while the response options can cross a larger fraction of the
page. For both printed and all online devices, each page needs to contain a lot
of white space (blank space with no text) and ample line spacing to avoid
a crowded appearance. The contrast between text and the background should
be crisp. Black on white has the highest contrast, but online contrast software
can be used to ensure adequate contrast with a light coloured background. Do
not use white or light coloured text on a dark background. Avoid complexity in
the layout, such as multi-coloured backgrounds and multiple fonts that distract
the respondent.

Fonts should be a minimum 11 point size for response options and larger
for the main question in a matrix. Serif fonts will improve readability if there
is a lot of text.

Good layout practices can vary by cultural preferences. Large fonts and
a generous amount of white space on a page are needed for questionnaires in
Europe, North America, Australia and New Zealand to create a relaxed envi-
ronment for respondents. Conversely, in Japan and China questionnaires may
use small fonts and exploit all available space on a page. You can find out what
works best by checking the layout of recent questionnaires used by national
statistical offices in the country or countries that you plan to survey.

3.6.1 Question Order and Placement

The order of questions in a questionnaire can influence answers. This can be
helpful, for instance if an early question provides definitions or primes the
respondent to think about activities that are returned to later in the question-
naire. Conversely, question order can be harmful if an early question biases
responses to later questions.

Question order can also influence the response rate. Other than a small
number of questions on the respondent, such as their work history or experi-
ence in their current position (Converse and Presser, 1986), questions in the
early part of the questionnaire should be of high interest to the respondent,
while more mundane questions should be included near or at the end of the
questionnaire. It is not always possible to follow this guidance, as it may be
necessary to first provide basic questions that are used in skip routines to direct
the respondent to different parts of a questionnaire, or the initial questions may
ask for basic information to ensure that the respondent’s memory is primed
for follow-on questions. For example, a survey on innovation will need to
ask a question on whether the respondent’s unit had innovated before asking
questions that are more interesting to respondents.
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3.7  DELIVERY METHOD

There are two main methods for delivering questionnaires. The first consists
of printed and online (web) questionnaires that respondents read. The second
consists of questionnaires that respondents hear in face-to-face interviews or
telephone interviews. Both types of heard questionnaires use software that the
interviewer uses to collect the responses, such as a form on a tablet used by
a face-to-face interviewer or a computer assisted telephone interface (CATI)
for a telephone interview. Both have the advantage of directly entering the
responses into a data file that can be read by statistical software packages.
Web-based methods for read questionnaires also automatically enter responses
into a data file, but printed questionnaires need to be entered into a data file,
either manually or using machine readable questionnaires.

The format of printed and online questionnaires, though both read, can be
identical or differ due to options that are available for an online format that are
not possible on a printed questionnaire, such as automated skip routines (branch
logic), automatic reminders for skipped questions, or dropdown menus. Skip
routines or branching instructions in a printed questionnaire should not be
placed at the bottom of a page where respondents might miss seeing them
(Belfo and Sousa, 2011). This is not an issue with online questionnaires as
the skip routines are automated, with the next question seen by respondents
based on their previous answers. Software for heard questionnaires can also
automate skip routines and remind an interviewer if they accidentally skipped
a question.

Differences between heard and read delivery methods may affect how
respondents answer questions that can be due to the use of an interviewer
versus reading a questionnaire or to differences in the cognitive processing of
heard and read questions. Respondents to telephone interviews are more likely
to provide extreme scores to Likert questions (for instance telephone formats
elicit more ‘not important at all’ or ‘extremely important’ responses) than
respondents to mailed or online formats (Dillman et al., 2009) while mailed
or online formats are less subject to socially desirable responses (Lee et al.,
2019). However, research that requires respondents to rank preferences finds
few differences between data collected in a face-to-face interview versus an
online questionnaire (Saloniki et al., 2019).

The use of two delivery methods can increase the survey response rate
(section 5.2). Differences between heard and read questionnaires (section
2.4.3) suggest using two heard formats or two read formats, but common
practice for a CATI survey is to provide a second option of a printed or online
questionnaire because of the high cost of face-to-face interviews, even though
this can reduce comparability. There are few differences in how respondents
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answer questions in online surveys completed on a desktop or laptop and
mailed surveys if the layouts are similar, but the use of smartphones to answer
questions can reduce comparability (section 3.7.2). If two delivery methods
are used, care must be taken to make each version as similar as possible, which
requires the questionnaire to be ‘translated’ from one format to another (Fink,
2003). An example of translation is given in Tables 3.11 and 3.12 for a read
and heard matrix question.

3.7.1 Heard Questions: CATI and Face-to-Face Interview
Questionnaires

Interview delivery methods suffer from two disadvantages. They are expen-
sive due to the need for trained interviewers who are paid for the time of the
interview plus travel time when the interviews are conducted face-to-face, and
there are three important limitations to heard questionnaires that must be kept
in mind when developing the questionnaire.

First, everything must be read by the interviewer, so the language needs to
be designed to be heard instead of read. This requires the interviewer to read
aloud both the instructions and the questions.

Second, interval level questions that require the respondent to think about
the answer or look up data are less suited to a heard questionnaire unless
approximate estimates are acceptable. An alternative is to translate interval
level questions into ordinal questions.

Third, matrix questions are challenging for heard questions because the main
question needs to be repeated for each question item. This can quickly become
tedious for respondents, as shown in the example in Tables 3.11 and 3.12.
Table 3.11 provides the read version, which can be answered by respondents
very quickly. Table 3.12 provides the heard version, which takes considerably
longer because the phrases ‘Did your business collaborate’, ‘If yes, were they
located in’, and each of the three locations ‘your country, elsewhere in your
country, outside your country’ need to be repeated for every question item.
If they are not repeated, errors can occur if respondents forget the purpose of
the question or the response options. Therefore, for heard delivery methods,
only a few matrix questions can be asked, the main question that is repeated
needs to be short, and there should be no more than seven question items and
preferably fewer.

Both face-to-face and CATI delivery methods for heard questionnaires
have advantages that may outweigh these disadvantages. The CATI method
can obtain responses quickly and may benefit from higher response rates than
achievable through printed or online questionnaires (Lee et al., 2019). This
is because an interview is more personal, and the interviewer may be more
likely to reach the intended respondent. Online questionnaires can be rejected
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Table 3.11 Read version of a matrix question (printed or online
questionnaires viewed on a desktop, laptop, or tablet)

Did your business collaborate with each of the following types of organizations in the past year? If yes,
where was your collaboration partner located?

(Tick all locations that apply)

No Yes Your state Elsewhere Outside
in [country] [country]
Other businesses within your business group [ O O O O
Suppliers of equipment, materials, services o O | O (]
or software
Clients or customers o 0O O O O
Other businesses in your sector, including O ad O O O
competitors
Universities or other higher education O O O O O

institutions

as spam or easily ignored, while administrative staff can prevent mailed ques-
tionnaires from being shown to a respondent. In some countries, face-to-face
interviews are more acceptable for cultural reasons as they show greater
personalization and respect. An interview can also overcome difficulties in
accessing organizations in the informal sector and households that lack an
online connection or reliable mail delivery. Finally, face-to-face interviews are
better at eliciting answers to open questions, particularly for semi-structured
questionnaires where almost all questions are open. If the answer to an open
question is insufficient, the interviewer can probe for additional details.

3.7.2  Online (Web) Questionnaires

Online or web questionnaires are mixed method surveys because the question-
naire can be completed using a desktop/laptop, tablet or smartphone (Toepoel
and Lugtig, 2022). The main difference across these devices is the size of the
screen, with desktops and laptops capable of imitating the full page of a printed
questionnaire, while smartphone screens are too small to replicate a printed
questionnaire. Tablets lie in between. There are several commercial provid-
ers of software for producing and formatting online questionnaires and for
collecting responses, including LimeSurvey, Survey Monkey, TypeForm and
Qualtrics. Universities are likely to subscribe to one of them. A major advan-
tage of online questionnaire software is that it automatically estimates the time
required to answer the questions, drawing on data for millions of respondents
to previous online questionnaires.
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Table 3.12 Heard version of a matrix question (CATI or face-to-face)
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READ OUT: The next question asks for a ‘yes’ or ‘no” answer to whether your business collaborated with

other types of organizations in the past year, and if yes, where your collaboration partner was located.

Collaboration partners can be located in more than one region.

Response categories for the interviewer: 1 = Yes, 2 = No, 7 = Don’t know

a) Did your business collaborate with other businesses within your business group? 127
Ifyes, were they located in:

al. Your state 127

a2. Elsewhere in your country 127

a3. Outside your country 127
b) Did your business collaborate with suppliers of equipment, materials, services or software? 127
If yes, were they located in:

bl. Your state 127

b2. Elsewhere in your country 127

b3. Outside your country 127
c) Did your business collaborate with clients or customers 127
If yes, were they located in:

cl. Your state 127

c2. Elsewhere in your country 127

3. Outside your country 127
d) Did your business collaborate with other businesses in your sector, including competitors 127
Ifyes, were they located in:

dl. Your state 127

d2. Elsewhere in your country 127

d3. Outside your country 127
e) Did your business collaborate with universities or other higher education institutions 127
If yes, were they located in:

el. Your state 127

e2. Elsewhere in your country 127

3. Outside your country 127

If potential respondents choose the device for completing an online question-
naire, which is often the case (section 5.2), you need to provide the question-
naire in formats that are suitable for all types of devices: desktop/laptops,
tablets and smartphones. Online survey software can do this automatically, but
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it is better to manually optimize smartphone and tablet versions to improve
their appearance. This is essential for matrix questions that may not fully
display the main question on a smartphone screen. The best option is to follow
the CATI example given in Table 3.12, which repeats the main question and
all response options in all question items. List questions need to be shorter if
viewed on a smartphone screen (Brosnan et al., 2017), with preferably no more
than seven items.

The use of smartphones creates other demands on questionnaire content
and design. Due to the small screen size, the time to complete a questionnaire
is between 15% to 40% longer on a smartphone than on other devices or
a printed questionnaire (Liebe et al., 2015; Skeie et al., 2019; Toninelli and
Revilla, 2020; Tourangeau et al., 2018). A common recommendation is that
a smartphone survey should not take more than ten minutes, although this is
based on data from commercial panels and university students (Sammut et al.,
2021). Managers may be more forgiving and accept a longer questionnaire, but
nevertheless brevity is likely to be more important for questionnaires that are
delivered to a smartphone than for other delivery methods.

The best completion rates (no item non-responses) and data quality for
matrix questions viewed on a computer or tablet are obtained when there are
less than ten question items and preferably no more than five to seven (Grady
et al.,, 2019). Reassuringly, the type of device used to complete an online
survey has very little effect on data quality (Sandorf et al., 2022; Tourangeau
etal., 2018).

Online surveys can take advantage of several features (see Box 3.1) that are
usually unavailable in printed questionnaires for technical reasons or cost, such
as high-quality photographs, interactive graphical enhancements or multiple
colours. Other features include automated skip routines, a choice between page
views and continuous scrolling to move through the questionnaire, dropdown
menus and built-in definitions that are visible by hovering over a word or
phrase.

As with printed questionnaires, the layout of response options in an online
format should be consistent. It is common to use the round ‘radio button’
response format for online questions that permit only one correct answer out of
a list or in a column, whereas check boxes are used when more than one item
in a list can be selected.
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BOX 3.1 FEATURES OF ONLINE QUESTIONNAIRES
THAT ARE NOT POSSIBLE IN A PRINTED
QUESTIONNAIRE

Page view: Only one page is visible. Pressing the return bar, tab or arrow
moves to a new page. Often only one or two questions are provided per
page.

Scrolling: The respondent moves through the questionnaire by using the
arrows to scroll down or up the page, as in a text document. Scrolling is
more common for smartphone devices than for desktops, laptops and tab-
lets, which mostly use page views.

Automated skip routines (branch logic): Respondents are directed to dif-
ferent questions depending on their answer to previous questions. The soft-
ware can also change a question based on previous responses, for example
referring to the respondent’s country or reported activities.

Dropdown (pop-up) menus: Question response options include a menu of
items that can be selected. For instance, a dropdown menu for a question on
gender could include ‘male’, ‘female’, ‘other’ and ‘do not wish to answer’.
Using dropdown menus for providing response options has little effect on
the time required to answer a question, but it can result in an increase in
errors when there is a long list of items, such as for country (Healey, 2007).
Built-in definitions: Definitions can be included in a hyperlink, in a drop-
down menu that opens when the respondent rolls the cursor over a word
(the respondent must actively request the definition), or directly next to the
question in the main visual path. Placing the information directly after the
question or in the question are the best options, as these increase the proba-
bility that the respondent reads and considers the definition when answering
the question (Peytchev et al., 2010).

Graphical enhancements: These include short videos or interactive fea-
tures such as drag-and-drop response methods (respondents drag an icon to
a response column). They have very few benefits over text-only online for-
mats (Dolnicar et al., 2013; Downes-Le Guin et al., 2012). Drag-and-drop
formats for obtaining a response to a question increase respondent engage-
ment, but the positive effects rapidly decrease, indicating that drag and drop
should only be used sparingly (Sikkel et al., 2014).

Response reminders: Failure to answer a question can cause an automatic
reminder that asks the respondent to return and complete the missed ques-
tion. The reminder can be forced (the respondent cannot progress until the
missed question is completed) or voluntary (the respondent can ignore the
reminder and continue). Reminders reduce item non-response (Dillman and
Smyth, 2007), but forced reminders should be used sparingly or not at all
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because they can cause respondents to abandon the questionnaire (Steiger
et al., 2007).

Progress bars: A progress bar informs respondents how far they have pro-
gressed through the questionnaire. Progress bars are standard practice and
come in three versions: constant progress (the indicator bar gives an accu-
rate measure of the respondent’s ongoing progress), a slow to fast indica-
tor bar (the indicator starts out indicating slower than actual progress and
speeds up over time), and a fast to slow indicator bar (the indicator shows
rapid progress at first and gradually slows down). Experiments have found
that the best method is to use a fast to slow progress bar, followed by a con-
stant progress bar or no progress bar, but the differences are minor (Villar et
al., 2013). The decision on the type of progress bar depends on the ethical
views of the survey group.

Slider bars for ordinal questions: Slider bars permit the respondent to
precisely select the importance or other characteristic of a Likert question,
instead of being limited to discrete importance options such as ‘very’ or
‘moderate’ importance. Instead, the respondent moves a marker along a line
between two points marking the ends, such as ‘0’ for no importance and
7’ for very high importance, with multiple gradations between an inter-
val scale possible. The use of slider bars can more accurately reflect the
respondent’s opinion and reduce the problem of non-differentiated re-
sponses for scalar questions, most likely because it is considerably more
difficult to give the same answer with a slider than with other response
formats (Downes-Le Guin et al., 2012). The disadvantages are that slider
bars are more time-consuming and therefore should only be used for a small
number of questions and they are not practical for surveys answered on
a smartphone.

In online surveys, interval level data for sales or employment can be pre-filled
using other data sources, such as data obtained from a business register or from
an annual report on a company website. The purpose of pre-filling is to reduce
the burden for respondents, who only needs to check the accuracy of pre-filled
data and revise as necessary. However, never pre-fill the responses to Likert
and other questions that ask for perceptions.

Other good practices for online surveys are to use no more than four colours
(lighter or darker shades of a colour count as separate colours) and to use them
consistently, for instance one colour for the main question and another colour
for question items in a list or matrix question. More colours are distracting.
Screen resolution can be an issue with smartphones, requiring strong contrast
between text and the background. Do not contradict common internet usage,
for instance do not use blue or underline words unless they are a hyperlink.
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It is very important to provide simple, easy-to-use procedures for saving
responses and leaving a questionnaire on a device at any point and returning to
it later. How to save and continue a questionnaire at a later time must be clearly
explained in the email that includes the link to an online survey and at the start
of the online questionnaire.

3.7.3  Comparability between Printed and Online Questionnaires

When the survey method uses online and printed questionnaires, the appear-
ance and layout of the printed and online questionnaires must be as similar as
possible to minimize differences in how respondents interpret questions. This
severely constrains the use of many of the unique features of online surveys,
as described in Box 3.1. Instead, the online version must not use dropdown
menus for response options, hyperlinks or dropdown menus for definitions,
graphical enhancements, slider bars, or page views that provide a single ques-
tion item for matrix questions. Response bars and reminders can be used in
the online version as these two methods do not influence interpretation of the
questions or how they are answered, unlike the use of slider bars, which does
affect the answer.

The two most serious issues for comparability between printed and online
formats are the presentation of matrix questions and the use of automated skip
routines.

A printed questionnaire cannot use a separate page per question item in
a matrix question, for instance on the frequency of different activities, as in
an online questionnaire. To maintain comparability, the online version should
use the full matrix question as presented in the printed version (Dillman and
Smyth, 2007), but this is not possible on a smartphone if the matrix question
does not fit into the screen. You may need to accept a small difference between
responses by smartphone versus other methods, or try to encourage respond-
ents not to answer the questionnaire by smartphone (section 5.2).

Automated skip routines are an advantage of online surveys because they
reduce respondent burden. Respondents do not see skipped questions and do
not need to follow instructions to find the next question to answer. Skip rou-
tines in a printed version increase respondent burden because the respondents
see — and may consider — questions that they are directed to skip and they must
carefully follow the skip instructions.

The fact that respondents to a printed questionnaire can see questions that
a filter question directs them to skip, whereas online respondents do not, can
lead to possible differences in responses. For instance, respondents to a printed
questionnaire could obtain information from skipped questions that causes
them to return to questions before the filter and change one or more answers.
An option to improve comparability is to ‘grey’ skipped questions in an online
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survey so that they are still visible to the respondent although not answera-
ble. This option depends on the capabilities of the online survey software.
Respondents to tests of internet surveys have been observed revising questions
before the filter after seeing greyed questions (Potaka, 2008). However, there
is no research on how often this occurs and if the use of greyed versus hidden
skipped questions makes a notable difference to the collected data.

3.8 MINIMIZING UNDESIRABLE RESPONDENT
BEHAVIOUR

Multiple characteristics of the questionnaire, including question design and
content, question format, and the questionnaire layout can reduce undesirable
respondent behaviours that increase item non-response or reduce data quality.

‘Satisficing’ refers to respondent behaviours to reduce the time and effort
required to complete a questionnaire. These include abandoning the survey
before it is completed (premature termination or dropout), skipping questions,
‘non-differentiation’ from giving the identical response option in a matrix
question, for example answering ‘slightly important’ to all questions or
‘straightlining” (Couper et al., 2013), and speeding through the questionnaire
(Barge and Gehlbach, 2012; Downes-Le Guin et al., 2012). Another satisficing
strategy is to select the neutral or mid category, which is more common among
respondents with low motivation (Lenzner, 2012).

Premature termination and skipping questions reduce the amount of data that
are collected without necessarily affecting the quality of elicited responses,
while non-differentiation and speeding can reduce quality and lower the
criterion validity, or the ability of questions to predict dependent variables
(Peytchev and Peytcheva, 2017). Invalid or meaningless data can be caused
by inattentive, careless or random responses due to satisficing behaviour
(Barge and Gehlbach, 2012; Leiner, 2019). Meaningless responses are a more
serious issue than missing data because they can produce Type 1 errors where
a true null hypothesis is rejected and Type 2 errors where an incorrect null
hypothesis is not rejected. However, a few meaningless responses due to sat-
isficing behaviours are less important for producing Type 1 and 2 errors than
poor question wording, which can produce considerably more meaningless
responses, and problems with sampling, such as non-random sampling and low
response rates (Leiner, 2019).

The three main features of questionnaire design that can minimize undesir-
able behaviours are (1) reduce the length of the questionnaire, (2) ensure that
the questionnaire and individual questions are of interest to the respondents,
and (3) use appropriate question formats, such as altering response formats to
keep the respondent’s attention and limiting the number of question items in
list and matrix questions.
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Long questionnaires are more susceptible to undesirable respondent behav-
iour than short questionnaires (Barge and Gehlbach, 2012; Herzog and
Bachman, 1981). Questions that occur later in a long questionnaire are
more likely to experience a decline in quality due to respondent boredom or
waning motivation that results in skim-reading questions instead of careful
reading (Galesic and Bosnjak, 2009). Matrix questions are more susceptible
to non-differentiation such as straightlining than other question formats. The
same issue of waning respondent interest applies to long lists of ‘yes/no’ or
check list questions. There is no difference in non-differentiation behaviour
between printed and online questionnaires for items arranged in a matrix (Kim
et al., 2019).

When an online survey is not combined with printed questionnaires, slider
bars for ordinal questions can reduce non-differentiated responses, particularly
for questions located at the end of a questionnaire (Downes-Le Guin et al.,
2012), but they are difficult to use if respondents are replying on a smartphone
or tablet without a mouse. Online versions of a matrix question can reduce
satisficing behaviour and interitem correlation by using a separate page view
for each question, so that the respondent must assess each question separately,
without immediate reference to other questions in a matrix. An alternative
solution to the satisficing issue for both printed and online questionnaires is to
include no more than seven to nine question items in the matrix question. This
may require a long matrix question to be broken up into several questions on
different topics. For instance, a long question on obstacles could be divided
into one matrix question on internal obstacles within the unit and a second
matrix question on external obstacles.

Meaningless responses can be reduced through analysis of the data after the
survey is completed to detect satisficing behaviour (section 2.3) or by includ-
ing marker questions in the questionnaire, such as non-sensical questions
(‘have you ever used a computer?) or questions for which the ordinal response
categories are switched, so that a ‘high’ response category that is normally
used to identify ‘intensive use of an activity’ is switched to identify low use of
an activity (Burns and Christiansen, 2011). The goal of these questions is to
prod respondents to stay alert, but they could also annoy respondents, resulting
in skipped questions. Due to possible issues with the use of marker questions,
a better option is to conduct post-survey analyses to identify satisficing
behaviour.

3.9 CONCLUSIONS

The question design, content and layout of a questionnaire will affect respond-
ent comprehension, questionnaire and item response rates, and data quality.
Response rates and data quality can be increased by following good question
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design and layout principles and by ensuring that the question content is
interesting and relevant to respondents. Involving key stakeholders in the early
design and review of the questionnaire can help to reduce response burden and
increase relevance (Fulton, 2018).

A summary of good practice for all questionnaire formats (CATI,
face-to-face, online and printed) is as follows:

1. Carefully think through research questions to ensure that all necessary
data are collected while excluding questions that are not relevant or
simply ‘nice to know’.

2. If multivariate analysis will be conducted, collect multiple versions of the
dependent variable in case one or more fail.

3. Provide a time period covered by the questions, such as ‘currently’, ‘in the
last month’ or ‘in the last year’.

4. Keep the questionnaire short and easy to understand so that it can be
answered in 15 minutes or less, or ten minutes or less for questionnaires
that will be completed on a smartphone. Minimize the number of demand-
ing numeric (interval and percentage) and open questions.

5. Evaluate all questions and question items to make sure that they do not
include more than one question and ensure that questions in a list or matrix
do not overlap or cover similar concepts or activities.

6. Vary the measurement level and response categories to increase respond-
ent interest and to avoid common method bias.

7. Do not use more than seven to nine sub-questions in a matrix question.
Split up matrix questions into separate themes if necessary.

8. After a small number of questions on the respondent such as their work
experience, begin with questions that are interesting to respondents.
Where possible, place less interesting questions at the end.

Five additional good practices apply to read questionnaires (printed and
online):

1. Do not rely on respondents to read separate definitions. Wherever possi-
ble, include definitions in the question.

2. Do not crowd questions — include generous white or ‘blank’ space.

3. Use a consistent choice of response formats by question type, such as
radio buttons for lists where only one option can be selected and check
boxes when multiple options can be selected.

4. Ensure good contrast between the text and background and use fonts of 11
point or greater. Do not use distracting layout features.

5. Keep the line width for the main questions at no more than two-thirds
across the page (this does not apply to smartphones), but response options
can cross the entire page.
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Four additional good practices only apply to online questionnaires:

1.

A text-only format is probably the best format for organizational surveys,
with few advantages to using graphical enhancements.

Skip routines should be invisible to the respondent.

Do not use forced responses, although an error message or warning for an
incomplete question is good practice.

Do not use more than four colours and do not use blue or underlining for
words unless they are for a hyperlink.

One additional good practice applies to combined printed/online questionnaires:

1.

As much as possible, maintain comparability in question format and
design, for instance by ‘greying’ skipped questions in the online version
and using similar matrix question formats. The latter may not be possible
on a smartphone.

There are many useful online resources for readers who want additional infor-
mation. As an example, the Australian Bureau of Statistics provides a useful
website that covers good practices for question design and layout.'

NOTE

L.

www.abs.gov.au/websitedbs/d3310114.nsf/home/Basic+Survey+Design+-+
Questionnaire+Design


http://www.abs.gov.au/websitedbs/d3310114.nsf/home/Basic+Survey+Design+-+Questionnaire+Design
http://www.abs.gov.au/websitedbs/d3310114.nsf/home/Basic+Survey+Design+-+Questionnaire+Design

4. Questionnaire testing

4.1 INTRODUCTION

Pre-testing a questionnaire is essential for minimizing errors from respondents
misunderstanding a question or being unable to provide an accurate response
(Willis, 2018). It is very common for questions that appear simple and obvious
to the person who wrote the question to be anything but for respondents. To
illustrate the problem, Table 4.1 provides two examples of problematic ques-
tions taken from real surveys. Both questions underwent cognitive testing, but
in each case either the number of interviews or the level of probing did not
identify the problem. Take a moment to see if you can identify what is wrong
with each of these questions.

The problem with the first question was not identified until the survey was
almost completed, when a respondent phoned the survey manager to ask if
‘worldwide’ included domestic sales or only referred to non-domestic sales. In
a panic, the survey manager checked other responses and discovered, based on
corporate data available from other sources, that some respondents had inter-
preted ‘worldwide’ to mean international only while other respondents had
interpreted it to include domestic sales. It was impossible to determine how the
question was interpreted when the reported sales for ‘worldwide’ was larger
than the reported sales for domestic. Correcting the error was expensive, with
hundreds of businesses telephoned to obtain the correct data.

The second question is trickier. The error wasn’t found until data analysis
noted inexplicably large differences in the responses to this question by man-
agers who reported collaboration with other firms in a previous question versus
those who did not report collaboration. The problem was due to the lack of
a comma in the question. The intention was for respondents to understand the
question as:

Does your business share the new technologies that it has developed, with other
firms or institutions?

In other words, the business developed the new technologies on its own and then
shared them. In the original version without the comma, business managers who

reported collaboration interpreted the question as referring to technologies that
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Table 4.1 Examples of problematic questions

1. What was your firm’s domestic and worldwide sales in 2020?

Don’t Know
Domestic ,000 O
Worldwide ,000 O

2. Does your business share the new technologies that it has developed with other firms or institutions?

Yes O

No O

were collaboratively developed with other firms or organizations, while man-
agers who did not report collaboration interpreted the question as developing
new technologies that were developed without the help of other organizations.

The problems with most questions are not as subtle as these two examples,
but nevertheless many minor and major errors in questions can be missed
by the individuals or teams that developed them. Pre-testing a questionnaire
before its use in a survey is an essential step to produce a high-quality ques-
tionnaire that obtains good-quality data.

There are three types of pre-testing: getting your colleagues, experts or
friends to read and comment on drafts of your questionnaire, cognitive testing
involving face-to-face interviews with a small number of ten to 50 individuals
drawn from the population of interest, and a pilot survey of between 50 and
300 individuals randomly drawn from the population of interest. The first type
of testing is easy to do and is essential. Conversely, both cognitive testing and
a pilot survey are time-consuming and incur costs, which unfortunately can
lead researchers to skip one or both methods (Converse and Presser, 1986). If
you are short of funds or time, skip the pilot survey, but never skip the cogni-
tive testing, which is essential to achieve two important goals for questionnaire
design: all respondents interpret each question as intended, and all respondents
can provide reasonably accurate responses to each question. Meeting these
goals is necessary to obtain reliable and valid results (section 2.4.1).

4.1.1 Testing by Colleagues, Friends, etc.

As afirst step, ask colleagues or friends to provide written or oral comments on
draft versions of your questionnaire. The goal is to identify as many problems
as possible before moving to the more expensive and time-consuming testing
methods (Forsyth and Lessler, 1991). Common problems that can be identified
at this stage include spelling errors, questions or questionnaires that are too
long, too complicated, or too demanding, logical inconsistencies, the use of
questions hidden within other questions (double questions), and inaccurate or
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incomplete skip routines. However, colleagues may not be sensitive to overly
demanding, complicated questions or the use of specialized vocabulary.

Early drafts of your questionnaire can be tested by colleagues and friends
without consideration of the question layout, but later drafts for testing by
colleagues and friends should use the format that you intend to use in your
survey (telephone, interview, printed or online). If you have skip routines, ask
your colleagues and friends to take on different personas to test your routines
in a near final draft for this stage of testing. Every possible combination of skip
routines should be tested several times, and more frequently for questionnaires
that will be implemented using CATI or online survey methods where the
missed questions are not heard or not visible.

4.2 COGNITIVE TESTING

Cognitive testing can identify complicated and demanding questions and the
use of specialized vocabulary, but its main purpose is to determine if specific
questions will obtain accurate, meaningful and comparable data from potential
respondents and if not, how to improve them (Collins, 2003; Willis, 1999).
This section provides an overview of cognitive testing, but Willis (2005) is
a useful resource for those who would like additional details and practical
instruction.

Cognitive testing is the gold standard for question design, but it is not
perfect. It can miss issues with a questionnaire, particularly if only a few
interviews are conducted, as in the examples at the start of this chapter.
Furthermore, volunteers for cognitive testing often have an above average
interest and enthusiasm in the topics covered by the questions compared to
the population of interest. This gives them greater motivation to understand
a question, resulting in a failure to identify problems that will impede less
motivated respondents.

The theory behind cognitive testing assumes that respondents use four
cognitive processes to answer survey questions: trying to understand what
a question is asking, finding the relevant information in their memory, making
a judgement about the information, and adapting the information to fit into
the response format provided by the question (Tourangeau, 1984). Cognitive
testing identifies problems associated with these cognitive processes (Jobe
and Herrmann, 1996). The goal is to gain insight into which questions pose
problems, which terms are misunderstood, and where questions might be
inappropriate, insufficient or written in a way that leads to misunderstandings
or satisficing behaviour (Qureschi and Rowlands, 2004). This form of testing
provides a way to address difficulties in designing questionnaires and to min-
imize response error due to question wording, the format of the questionnaire
and the order of questions.
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The use of cognitive testing to improve questionnaires helps meet several
quality criteria for questions discussed in section 2.5.1: face validity (the ques-
tionnaire addresses the right issues from the perspective of the respondent),
content validity (the responses measure what the researchers want to measure),
inter-rater reliability (similar responses across respondents), reliability (high
sensitivity or few false negatives and high specificity or few false positives in
how respondents answer the questions), temporal accuracy (measures changes
over time, when relevant), and minimal desirability (low social desirability or
other forms of bias).

Cognitive testing is a powerful tool that can lead to minor or major revisions
or to the rejection of a question (DeMaio et al., 1993; Lessler et al., 1989;
Willis et al., 1999). As an example, 18 questions in the draft Co-Val question-
naire on user involvement in public sector innovations underwent six rounds of
testing with colleagues who were experts on the topic before proceeding to two
phases of cognitive testing. Five questions failed cognitive testing and were
not included in the final questionnaire, three required major revisions, nine
required minor revisions, and only one question did not need any revisions at
all (Arundel et al., 2019).

A serious challenge for data quality is when survey respondents answer
a question that they do not understand or know the answer to (Collins, 2003),
reducing reliability through false positive or negative responses. A hypotheti-
cal example would be a question to business managers on whether or not their
business is using blockchain technology. ‘Blockchain’ is widely discussed in
the media, but it is very likely that a share of business managers do not under-
stand what blockchain is. A percentage of managers could incorrectly answer
the question with a ‘yes’ (a false positive), on the assumption that this is an
important technology and therefore their company must be using it. To avoid
this problem, the term ‘blockchain’ would need to be defined through widely
understandable language. Cognitive testing is then required to make sure that
the description of a blockchain is correctly understood by almost all respond-
ents and that they can give an accurate response, even if the response is ‘no’.

Moreover, cognitive interviewing allows researchers to identify inconsist-
encies, unclear terms or questions, inappropriate response options, formatting
problems as well as to record respondents’ reactions (Noel and Prizeman,
2005). Cognitive testing interviewees can also be asked if they find anything
of importance missing in a matrix or list question.

4.2.1 Cognitive Interview Methods

Two techniques can be used in a cognitive interview, either separately or
together: ‘think-aloud’ and question probes.
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In the think-aloud interview, respondents are asked to describe how they
reached their answer (what they were thinking) as they answer each question.
This method is demanding of interviewees, who must also be comfortable with
continuously describing their thoughts. Alternatively, the interviewer asks
probing questions after the interviewee completes a question. These questions
are used to clarify the process used by respondents to answer a question and
their understanding of specific terms, instructions and questions; respondent
confidence in the accuracy of their answer, the knowledge that the respond-
ent uses to answer, and if the response options were appropriate or easy to
understand (Noel and Prizeman, 2005). The interviewer can also ask probes
in response to the actions of a respondent, by asking, for example: ‘I noticed
you hesitated before answering that question, what were you thinking about?’
Section 4.4.2 below gives examples of common probes.

4.2.2  Preparation for Cognitive Testing

Before the interviews begin, the researcher needs to select individuals to be
interviewed, identify and train interviewers, and prepare an interview protocol.
These tasks can be conducted concurrently.

Selecting interviewees

Interviewees do not need to be randomly selected. The most important crite-
rion for selection is to ensure that interviewees cover a diversity of relevant
characteristics of the target population that could influence the research
questions (Converse and Presser, 1986). For instance, if the research question
concerns human resource practices to support diversity in large businesses,
the interviewees should include human resource managers from businesses
in different sectors (services, manufacturing, construction, etc.) and with dif-
ferent ownership structures (privately held, listed on the stock market, part of
a holding company). Depending on the topic, it may also be relevant to obtain
interviewees that differ by gender, age or migrant background.

The number of cognitive interviews is usually between five and 15 per phase
of testing (Willis, 2005), but there are exceptions, with studies with over 50
or 100 interviews (Arundel et al., 2019; Davis et al., 2001). The number of
interviewees required increases with the number of organizational or personal
characteristics that need to be covered to obtain a sufficient diversity of inter-
viewees. You should have a minimum of one interviewee per characteristic
of interest and preferably two. Consequently, if you have ten characteristics
of interest you should plan for 20 interviewees. As most cognitive interviews
require two phases, estimate the need for a second phase at half the number of
interviews as the first phase.
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The number of required interviewees increases substantially for surveys that
will be conducted in two or more countries that speak different languages, as
the questions will need to be tested in each national language. Under some con-
ditions it may be possible to use a widely known second language, for instance
if a very high percentage of the target population has excellent reading (for
internet or printed questionnaires) or aural skills (for telephone or face-to-face
interviews) in the second language and if the research question covers a topic
where the second language is widely used. Examples where these criteria are
probably met include a survey in English on the marketing activities of large
businesses in the Netherlands and Scandinavia or a survey in French of man-
agers at government ministries in Francophone Africa.

Research shows that there is a strong positive relationship between the
number of identified problems with a questionnaire and the number of inter-
views (Blair et al., 1994). Some problems with a questionnaire will be rapidly
identified by multiple interviewees, while others will only be picked up by
a small number or possibly only one interviewee. A small number of inter-
views can miss many different types of problems, including serious ones. Plan
for a minimum of ten cognitive interviews and preferably more.

In practice, the cognitive testing goal that all respondents can understand
and give accurate responses to all questions is unlikely to be met, in part
because there are always respondents who will misunderstand one or more
questions, no matter how well designed, but cognitive testing should ensure
that the goals for comprehension and accuracy are met for a large majority of
your survey respondents.

Selection and training of interviewers

Good interviewers need to meet three requirements: knowledge of the
research question and the purpose of all questions in the questionnaire, good
inter-personal skills, such as the ability to put a subject at ease and always
remain calm and pleasant during an interview, and some familiarity with bias
and other factors that could detrimentally affect the interview. It is vitally
important that the interviewer never expresses judgement, comments on nor
criticizes the responses or concerns of the interviewee.

Interviewers need to be trained to acquire the necessary skills for cognitive
testing. Familiarity with the purpose of the questions can be acquired through
their inclusion in early questionnaire design meetings and, if possible, partic-
ipation in meetings where interviewers discuss the results of cognitive testing
and attendance at cognitive interviews as an observer. The interviewers must
thoroughly understand the purpose of each question, otherwise they will not
be able to judge if a response is adequate and when additional probing is
necessary.
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Potential interviewers with no previous experience of cognitive testing
should take part in several role-playing trial interviews of the questionnaire to
learn how to present themselves at the start of an interview, how to ask probing
questions that can detect problems, and ensure that they maintain neutrality
throughout an interview. The interviewer should also develop a few questions
for the interviewee to include in the role play. Different colleagues can take on
the role of an interviewee. The role of each interviewee should be supported
by a description, not divulged to the interviewer, of the colleague’s imaginary
position and information on their business or other type of organization.
A role-playing example for cognitive testing is given in Annex 4.1.

The person with the best knowledge of the research questions and the
purpose of all questions is likely to be the person leading the project or who has
had the largest role in designing the questionnaire. However, this person would
be entirely unsuited to take part in the interviews if they react defensively to
interviewee criticisms of their questions or a failure to understand a question as
intended. The purpose of the interview is to identify flaws in the questions or
format and for this to happen the interviewees must feel comfortable in raising
concerns or problems.

Cognitive interviewing requires an unhurried pace that is largely controlled
by the interviewee, who may spend considerable time explaining how they
interpret a question or digress off-topic. Cognitive interviewers must be
comfortable with departing from the planned interview structure when this
occurs. Efforts to steer the interviewee need to be gently handled, as the inter-
viewee needs to feel in control over the pace. If the questionnaire format and
skip routines are preliminary, the interviewee should be asked at the start of
the interview to concentrate on the meaning of specific questions and ignore
formatting issues.

4.3 PROTOCOL FOR OBTAINING INTERVIEWEES
AND INTERVIEW QUESTIONS

The protocol consists of the interview design and the questions to be covered.
4.3.1 Interview Design

The protocol for the interview design should include information on contact-
ing potential interviewees, the approximate timing of the interviews, and the
necessary documents.

Inclusion criteria

The criteria for ensuring a diversity of potential interviewees, such as the type
of business or organization, management level, etc.
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Contact log

This is usually maintained in a spreadsheet program and is necessary to main-
tain a clear and complete record of all contact attempts, including the date you
attempt to make contact and comments on the results of the attempt (examples
include no response, out of the office, call back (date), interview date and
location, etc.). Assign an identification number to each potential interviewee
in the contact log.

List of contacts

A preliminary list of the names and details of individuals to be contacted is
needed. Personal contacts such as acquaintances (do not use friends), parents
of children’s classmates, and neighbours can be used as interviewees if they
meet the inclusion criteria. The contact list should be four or five times longer
than the number of interviews that you plan to conduct, as many contacts are
likely to refuse to participate. In addition, 10% to 20% may have to withdraw
after an interview time has been set up, due to work pressures or other reasons.
You should account for the latter by arranging more interviews than you need,
although you must conduct all interviews if no one drops out.

Contact method

The protocol needs to describe the method (post or email) for sending inter-
viewees an invitation letter to participate and follow-up rules for interviewees
who do not reply to the first contact. Invitation letters sent by post are more
likely to be successful than invitation letters sent by email.

Invitation letter

The main objective of the invitation letter is to convince the recipient that their
participation in a cognitive interview will be an interesting experience and vital
to the success of the survey. The letter needs to briefly outline the purpose of
the interview, a motivation for why their participation is important and appre-
ciation for their participation, an offer of confidentiality, the length of time of
the interview (no more than one hour), and that the recipient can choose the
location, although this is usually their workplace. The invitation letter should
also state approximately when you will be calling to request participation and
set up a meeting. The letter may instruct the recipient on how they can contact
you to either accept or decline to participate or to obtain more information, but
this makes it easier for the recipient to decline than if you call them by phone.
Annex 4.2 gives an example of a contact letter for cognitive testing.

Follow-up phone call
Contact potential interviewees by phone no more than two days after they were
likely to receive the invitation letter. A phone call is much more effective in
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convincing people to participate than further correspondence by email or post.
If you use up the number of advance contacts before obtaining sufficient inter-
viewees, send out a second round of invitation letters. You may need a third
and fourth round. For this reason, it is important to keep a good contact log.

The protocol should include the contents to be discussed in a personal phone
call with potential interviewees. Gaining the person’s cooperation depends on
the ability of the researcher to establish rapport with the person during the first
few seconds of the call. To help ensure a successful outcome, one must prepare
for the call. In this initial personal contact, the first task is to explain who you
are and why you are calling. You can then give additional information about
the interview, their expected involvement and confidentiality. Emphasize that
the interviewee does not need to prepare anything before the interview — the
only demand on their time is the interview itself.

Potential interviewees will often ask to see a copy of the questionnaire in
advance. You may provide a short description (a few sentences) of the topics
to be covered, but never agree to send a copy of the questionnaire before the
interview. Cognitive testing requires that you probe for issues the first time
the interviewee sees the questionnaire, as this is the most similar environment
experienced by respondents to the full survey — who are unlikely to review the
questionnaire first before completing it. You may provide this explanation to
potential interviewees as the reason why you are not providing the questions
in advance.

When a person agrees to be interviewed, fix a date and location that is
convenient for the interviewee and obtain their email address if you contacted
them by phone. You may propose approximate time slots and days that fit into
your existing interview plan, but be prepared to accept other time slots that the
interviewee suggests.

Your contact may give one or more reasons for declining an interview. You
may use the call to try to convert a refusal into an acceptance, for instance by
stressing the value of their participation. Table 4.2 lists common reasons for
refusing and the approach you can take to change people’s minds.

Phases and timing

The protocol should include the number of planned phases (usually two), the
approximate number of interviews in each phase, and the planned dates and
time span for each phase. The required time span depends on the number of
interviews you plan to conduct, the time for each interview and the time to
travel from one interview to another. A good practice is to allot two hours after
an interview so that the interviewers can type up their notes while the interview
is fresh in their minds. This will limit the number of interviews to approxi-
mately two per day, but it may be possible to squeeze in three interviews if



Questionnaire testing 65

Table 4.2 Converting refusals obtained by phone or letter

Reasons for refusing Ways to gain cooperation

Too busy/calling at an inconvenient Give the respondent a choice of times that you can call back, for
time example, ‘I’'m sorry I called you at an inconvenient time. Would it

be better if I called you back (in the evening, morning, etc.)?’

Misunderstanding the purpose of Provide a short overview and how their participation can help.
the study
Legitimacy of the study Give the name of the funding organization for the study, where the

study is being conducted (university, government agency, etc.),
support you may have from professional groups, etc.

Why me? Explain the selection process and refer by name to anyone who
might have suggested them. Also emphasize the need for a diverse
range of participants, etc., for instance state that ‘your contribution
would be greatly appreciated as we are missing someone with your
expertise and background’.

Time or cost to participate This is largely time. Emphasize the value of their participation,
such as the number of people who will receive the final
questionnaire and the importance of getting it right.

Fears about use of the data Explain the confidentiality agreement and that you are not
collecting data on their answers to the questions but are only
interested in how they understand the questions or problems that

they might identify in the questions.

travel distances are short. An alternative is to conduct four interviews in one
day and keep the following day free to type up the notes.

Confidentiality

Confidentiality must be offered in both the invitation letter and by the inter-
viewers at the start of the interview. One must assure interviewees that their
names and any information collected from them will be held in the strictest
confidence, will only be used for the purposes of the study and will never be
released in any form that would allow the interviewee or their employer to be
identified.

Protecting confidentiality means that information about individual inter-
viewees is not made available to anyone outside the immediate research
project team. Access to identifying information must be limited to as few
people as possible. Summary information of the results to be shared with the
research team should have identifier information removed and only provide
basic information such as the type of organization or its size (large or small).
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Follow-on emails

Once accepted, send a confirmation email for the date, time, location and
purpose of the interview within a day of the personal phone call. Send another
email reminder a few days before the arranged meeting date (Annex 4.3 pro-
vides an example of a reminder).

Informed consent form

This may be required as part of an ethics requirement. The interviewee should
be asked to sign the form after the purpose of the cognitive testing has been
explained, but before the interview begins. The contents of this form may vary
by local requirements. An example of an informed consent form for cognitive
testing is provided in Annex 4.4. The form should be adapted to the require-
ments of your ethics committee. The example in Annex 4.4 is very thorough,
but other ethics committees could be satisfied with a shorter form.

4.3.2  Questions to be Covered

The interview should not exceed one hour as the process is demanding for both
the interviewer and the interviewees. Moreover, subjects vary in their overall
speed and the detail they provide on questions and to probing. The interview
process should be flexible and not require interviewees to cover all questions
if time runs out.

Only a limited number of questions can be covered in a one-hour interview
because interviewees need time to comment on each question. The number
of questions that can be covered depends on the difficulty of the questions,
with more time required for questions asking for interval level data and matrix
questions with multiple sub-questions. When there is a mix of question types,
the maximum number of questions is approximately 20 and they should fit,
with a lot of blank space, on no more than nine or ten pages. The limit for more
difficult questions or matrix questions is approximately 12 questions on five
or six pages.

If there are more than 20 mixed types of questions in a questionnaire, some
questions will need to be dropped from cognitive testing or the questions
divided into two groups, with each group of questions tested on separate inter-
viewees. The questions may also need to be divided into two or more groups if
the interviews frequently run out of time before all questions are tested.

Do not make the mistake of assuming that questions that seem easy for you
or your colleagues will not need to undergo cognitive testing. Only very simple
questions that have been used and cognitively tested in other research can be
dropped, such as questions on the gender or highest educational level obtained
by the respondent. Many questions that have been used in other research may
not have undergone previous testing (Converse and Presser, 1986) or they
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could have drawn interviewees from a different population, for instance busi-
nesses instead of a planned study population of public sector managers. These
questions will also need to be cognitively tested.

4.4 CONDUCTING COGNITIVE INTERVIEWS
4.4.1 Preparation

It is possible for one person to conduct the interview, but it is best if there are
two interviewers. In many countries it is best to have interviewers of different
gender. With two interviewers, one should ask the probing questions and take
notes when possible while the other should only take notes. This can alternate
during the interview, for instance interviewer A asks the probing questions for
the first question and interviewer B primarily takes notes, while for the second
question interviewer B asks the questions and interviewer A primarily takes
notes (Converse and Presser, 1986).
Several materials are required for the interviews:

1. Aninterview control log with names of interviewees, their title (manager,
director, etc.) and contact information (the telephone numbers you will
use to contact the interviewees).

2. If designed to be read (online or on paper), sufficient printed copies of the
questions for all interviewees.

3. If designed to be heard, a written version of the questions designed for
a CATI or face-to-face interview. These can be kept on paper or on a tablet

or laptop.
4. Additional blank sheets.
5. Pens.

Examples of the questionnaire form for the interviewee and interviewer for
a printed or online version are given in Annex 4.5. The interviewee version
only includes the questions to be tested, while the version for the interviewer
includes sufficient space for handwritten notes and prompts. A good method is
to print the interviewer form as a booklet, with the questions and prompts on
the left-hand side and space to make notes on the right-hand side.

The use of a laptop or tablet to make notes is not recommended because it is
less personal, is more difficult for the interviewer to make eye contact with the
interviewee, and the noise of typing can be distracting, even on laptops with
minimal typing noise.

The interview control log should be kept updated and include information
on when the interview took place (date) and the duration of the interview.
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4.4.2 The Interview

The interviewer should arrive for the interview at exactly the agreed time. On
the rare occasion when you expect to be more than a few minutes late, phone
ahead and provide the interviewee with a revised starting time.

The first few minutes of the interview are fundamental to its success (Salant
and Dillman, 1994). Use a friendly but neutral tone that builds rapport with
the interviewee and a moderate pace. Know what you will say before the
interview but avoid memorizing your lines. It must sound easy and relaxed.
The interviewers need to first introduce themselves, briefly state the purpose of
the interview, reiterate the confidentiality agreement and ask for an informed
consent document to be signed (if required). Then ask the interviewee about
their organization and their role, which will help to put them at ease. Almost
everyone likes to talk about what they do, and it may help during the interview
to refer to their role in the organization.

Request permission if you want to record the interview, but written notes
must be made as recording equipment can be relied upon to fail. (All record-
ing equipment follows Murphy’s law — if something can go wrong, it will.)
Furthermore, it is much faster to type up written notes than to listen to a full
recording. The main value of a recording is to check handwritten notes, for
instance if there is a disagreement between two interviewers, to clarify a result
that was not fully captured in the notes, and to have a back-up in case notes
are damaged.

The interviewers should also cover the following points in their introduction:

» Inform the interviewee that they are not collecting data and will use none of
the answers to the questions. The purpose is to test the questions to identify
those that may be difficult to understand, hard to answer, or that make little
sense.

+ State that the main objective is to explore how the interviewee arrives at
an answer and the problems they encounter. Therefore, any detailed help
the interviewee can give to the interviewer is of interest, even if it seems
irrelevant or trivial.

» If necessary, the interviewer can state that they didn’t write the questions,
so the interviewee should freely criticize them. This helps to ‘bring out’
subjects who may otherwise be sensitive about being critical.

Next, explain the interview process and tell the interviewee that they are free to
ask questions if they don’t understand a term or are confused by the question
or think that it should be asked differently. The introduction should be concise
and short.
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The format of the questions given to the interviewee must match the format
for the planned full survey. For example, if the full survey will be conducted
as a CATI survey, read each question aloud. Never allow the interviewee to
see the written version of the question if the survey is designed for a telephone
interview since the actual respondents will not have the opportunity to read
the question. If the survey will be mailed or provided online, provide a similar
version of the question layout that they would receive either on a printed ques-
tionnaire or on a web page.

The purpose of the interviews is not to get responses to questions, but
to determine if the interviewees can understand and answer the questions.
However, the interviewees should be asked to complete each question. Seeing
which response options are used can guide probing, and the response data are
useful for determining the boundaries of categorical response options using
percentages etc.

There are two general options for working through the questions:

1. The interviewee is given time to read and answer all questions on the
form. The time required to answer each question is recorded on the ques-
tionnaire response form for interviewers. Once finished, the interviewer
returns to the first question and asks the interviewee to explain how they
understood each question and its response options.

2. Alternatively, each question is answered and discussed in turn. The inter-
viewee can use the think-aloud method as they answer the question, if
they are comfortable with this, or after completing each question describe
their understanding of the question and its response options (Davis and
DeMaio, 1993).

Work through the questions slowly, first giving the interviewee time to
describe how they understood the question in their own words. Often, the
interviewee’s responses will cover some of the probing questions. Once the
interviewee has finished a question, ask probing questions that the interviewee
did not address. Interviewees can also be asked for suggestions on missing
questions that would be of value to include in the questionnaire.

The interviewee should do 90% or more of the talking. The interviewer
rarely needs to speak other than for simple directions — ‘please move to the
next question’, to signal a transition — ‘the next few questions ask you about
[topic X]’, or to ask probing questions. The interviewer should never explain
the questions, discuss the interviewee’s responses (other than to ask additional
probing questions), or introduce any additional information that may change
the meaning of a question or bias a response.
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When the interviewee has already provided information that probably
answers the next question, the interviewer may preface the question with some
combination of the following phrases:

‘I know we’ve talked about this’ or ‘I know you just mentioned this, but I need to
ask each question as it appears in the questionnaire.’

“You have already touched on this, but let me ask you ... .

“You’ve told me something about this, but this next question asks ... .

Potentially difficult questions are those that cover a long time span or an event
that occurs in the past (over three months before the interview) or asks for
financial information such as expenditures on an activity. For these questions,
the interviewer needs to pay close attention to the consistency and accuracy
of the response and the amount of effort that is required by the interviewee to
answer the question. The interviewer should also ask the interviewee to esti-
mate the accuracy of their answer. For instance, an interviewee can be asked
to give an error margin around their estimate of an expenditure, such as plus
or minus 10%.

Interviewers should make notes directly on their version of the interview
questions for each interviewee. If necessary, ask the interviewee to slow down
if they are talking too quickly. Wherever possible, the notes should include
direct quotes of the interviewee. If there is insufficient space on your page for
the interviewee’s answer, use the margins (top, side or bottom), but be sure to
clearly label the continuation of your notes.

Probing

For some questions, you may need to probe to make sure the interviewee
understands the terms and the meaning of the question or response categories.
You may also need to probe to determine how accurately interviewees think
they can answer a question, particularly for difficult questions.

Before you begin cognitive testing, you may already be concerned about
potential issues, such as terms or descriptions of an activity that might be mis-
understood, or requests for information that interviewees might find difficult to
give. Specific prompts for these questions should be included on the question
form for the interviewers. Examples of prompts are included in Annex 4.5.

Use neutral probes that do not suggest a particular answer to the interviewee.
Probes should also be used whenever the interviewee is hesitant to answer
a question, seems to have trouble expressing themselves, appears too shy to
speak, or whenever the interviewer thinks that the interviewee has not given
a complete report of their thinking.
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Table 4.3 Common cognitive probes
Cognitive probe Example
Comprehension/interpretation probe What does the term ‘XXX’ mean to you?
Paraphrasing Can you repeat the question in your own words?
Confidence in answer How confident are you in your answer ...?
Recall probe How do you remember that ...?
Specific probe Why do you think that ...?
General probes How did you arrive at that answer?

Was that easy or hard to answer?

I noticed that you hesitated. Tell me what you were

thinking.

Source:  Willis (2005).

If you receive a ‘depends’ or ‘qualified’ answer, such as ‘it depends on how
many staff we have available’, probe to find more information about the
factors that influence their answer. Common probes are listed in Table 4.3.

Where possible, the interviews should be conducted in person, but if nec-
essary, interviews can be conducted through a video call. The use of prompt
questions about potential problems with the questions is very important in
video interviews because interviewers may be unable to pick up body lan-
guage or facial expressions that indicate problems with a question. Otherwise,
proceed in the same manner as for a face-to-face interview.

4.4.3 Completing the Interview and Immediately Afterwards

Once you have completed all questions for which you have time, ask the
interviewee if there is anything else they would like to ask or tell you. Before
leaving, thank the interviewee for taking time to answer the questions and for
participating in the project. Leave a business card with your name and business
contact details in case the interviewee wishes to contact you afterwards.

Post-interview activities include recording the duration of the interview in
the interview control log and typing and revising the notes as needed in an
electronic format. Include comments or reactions, such as what went well,
what did not go well, distractions, etc., reviewing all notes and filling in any
gaps in the interviewee’s responses, and ensuring that all identified problems
encountered in the questions are clearly described and summarized.

Keep the original question pages with your notes in a safe place and ensure
that all information is confidential. Do not include the interviewee’s name or
other personal information on the written forms. Use a code number instead,
such as the identification number for interviewees in the contact log.
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4.4.4 Evaluating Cognitive Testing Results

After the interviews are completed, each interviewer summarizes their findings
for each question, using an electronic form of the survey questionnaire. All
interview notes for each question should then be combined into a comprehen-
sive summary of interviewee comments under each question. This is useful for
identifying problems that are reported by multiple interviewees. In addition,
each interviewer can provide a general summary of their interpretation of any
problems with each survey question.

The summaries are reviewed using qualitative analytic methods, and key
problems are identified. This can include coding to identify the main issues
among interviewees (Presser and Blair, 1994; Hughes, 2004), as listed below:

Code 1: Difficulties understanding the meaning of a question or particular words
or concepts.

Code 2: Difficulties remembering information needed to answer a question.

Code 3: Different understandings of a question across interviewees.

Code 4: Difficulties formulating or reporting an answer to a question.

It is good practice to discuss findings in detail with everyone who is actively
involved in the questionnaire design process, including questionnaire design-
ers who may not have participated in the cognitive interviewing process. The
meetings should be used to point out problems and to suggest solutions. For
example, whenever a term is not clearly understood, it should be replaced by
one that is easier to understand. The evaluation should identify common trends
across interviews (problems that appear frequently) and errors that might only
have been identified in a single interview, but that could threaten data quality
or show up more frequently in the full survey.

After completion of the interviews and analysis of the feedback, the research
group can revise the questionnaire according to the interviewees’ comments.
If it is clear after only a few interviews that there are major problems to be
corrected, then the questions should be modified before continuing with the
interviews. Especially in the first phase, as few as four interviews may be
sufficient to constitute a ‘round’ of interviews.

Questions fail when one or more interviewees find the question too difficult
to answer accurately, do not understand the question as intended, or the inter-
viewees have very different interpretations of the meaning of the question.
Failed questions need to be substantially revised and re-tested, but questions
that also fail the second or final phase of cognitive testing will need to be
discarded.

Major changes to the question or response options will be required if
almost all interviewees give the same response, indicating that the question
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will collect very little information; for instance, almost all interviewees reply
‘yes’ or ‘no’ to a nominal question, or select the same response category in an
ordinal question. This can be solved for nominal questions by changing them
into ordinal questions and re-testing. For ordinal questions, new response
categories may be needed. New response options may also be required if inter-
viewees had difficulties reporting an answer because they found none of the
options to be relevant or satisfactory.

Minor issues can be addressed through new wording or definitions of the
main question or response options to address a lack of understanding, cultur-
ally oriented defects or logical flaws.

Other issues that can be identified in cognitive testing include (Willis, 2005):

1. Poor specification of objectives and how questions address them.

2. Poor question order, including unnecessary or confusing repetition and
other interactions between survey questions.

3. Overly long or demanding questions.

4. Limitations on what can be asked of survey respondents.

Given the small samples involved in cognitive interviewing, the interviewers’
judgement of whether a question succeeded or failed should affect how the
question is revised, or not. For example, very idiosyncratic interview results
can sometimes be ignored, for instance with an interviewee who has a very
restricted vocabulary. However, volunteers for cognitive testing are usually
considerably more motivated to carefully think about questions than a sampled
population. Decisions on whether to revise or reject a question need to take
this into account. What might appear to be a minor issue should not be taken
lightly, with an effort made to solve the problem.

4.5 WEB PROBING

An experimental alternative to conducting cognitive testing in person or via
a video link is web probing (Behr et al., 2017; Fowler and Willis, 2020; Neuert
et al., 2021). A short online version of up to nine questions can be cognitively
tested by following each question with a probe that asks for information such
as why a specific response was selected out of several options, the respond-
ent’s understanding of a term, or for details on what the respondent was
thinking when answering a question. The web probe questionnaire should not
include more than nine questions because of the high respondent burden from
asking open questions (Behr et al., 2017), but survey questions can be divided
into multiple short web probe questionnaires. Table 4.4 gives an example of
one question and its probe. Questions 1 and 2 should appear on separate screen
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Table 4.4 Example of a web probe question

In the last year, did your company introduce new hiring practices to increase staff diversity?
Yes O
No |

In the previous question, how did you interpret the term ‘staff diversity’?

views so that the second open question does not affect how respondents answer
the first question.

Web probing has two advantages over an in-person interview. It can reach
a larger number of respondents, providing more data for evaluation, and it
eliminates the cost of training and the time required to conduct interviews.
Conversely, there are several disadvantages. It can only reach individuals who
are online, it does not permit interactive probing of responses, respondents
can lack motivation (Meitinger and Behr, 2016), and it is experimental, with
most testing on individuals from non-probability online panels that are not
representative of managers (Lenzner and Neuert, 2017).

Until there is more evidence for web probing, including of managers, it
may be advisable to use in-person interviews. However, web probing can be
a useful supplement to interviews by providing results for a larger sample.

4.6 PILOT SURVEY

A pilot survey implements the full questionnaire on a small sample of individ-
uals that are randomly drawn from the population of interest. The number of
individuals can vary between 50 and several hundred but should be consider-
ably lower than the planned full survey. If the full survey will only be sent to
500 individuals, a pilot survey sent to between 50 and 75 individuals should
be sufficient.

Ideally, the survey method for a pilot survey should match the planned
method for the full survey. If the plan is to conduct a postal survey, the pilot
survey should ideally be sent by post. However, an online survey can be much
faster and, as discussed below, the ability to collect paradata is a major advan-
tage for conducting a pilot survey online. Similarly, to save costs, a planned
pilot of a face-to-face interview survey could be conducted by telephone.

Cognitive testing focuses on question comprehension. Instead, the purpose
of a pilot survey is to provide useful information on the questionnaire length,
flow, ease of response, the location of high termination rates, and data on
response options. The pilot test should use a random sample of the same pop-
ulation as the full survey. Do not add pilot survey responses to those of a full
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survey if the pilot results in any changes to the questionnaire — which is almost
always the case.

Information on the questionnaire length can be measured by the time
required to answer the questionnaire and if there is a trend to satisficing
behaviour or lagging interest for questions placed towards the end of the
questionnaire. Time to answer can be collected through paradata for an online
version (section 4.6.1 below), but for printed questionnaires the respondents
can be asked to record the start and finish times on the questionnaire or asked
to estimate the time required to answer. Questionnaires that take too long
to complete (more than 15 minutes) should be reduced in length. Options
include deleting difficult questions or asking questions using a simpler method
(ordinal categories instead of an open interval question), reducing the number
of sub-questions in a matrix question, and deleting non-essential questions.
Ease of response can be measured through the time taken for each question
(only possible through collecting paradata for an online version) and the item
non-response rates, with high item non-response a marker for difficult or
poorly written questions. Incorrect or implausible answers can also be used as
markers of poor questions.

The location of premature termination can be identified on postal question-
naires, but only if the respondents return them. For instance a significant per-
centage of respondents could respond to a difficult question half-way through
the questionnaire through abandoning the remainder of the questionnaire, with
all questions after this point left blank. If this occurs, it is very important to
identify the problem question or sections and revise as needed.

Pilot test results for binary and ordinal questions can be used to assess the
suitability of response options to differentiate between different groups of
respondents. If there is insufficient differentiation, the response options will
need to be rewritten or the measurement level changed, as discussed above in
section 4.4.4.

4.6.1 Paradata From an Online Pilot Survey

Belfo and Sousa (2011) and Fan and Yan (2010) strongly recommend collect-
ing paradata on how respondents complete the survey to identify undesirable
respondent behaviour such as premature termination or problematic questions.
Paradata can help to identify questions that are difficult for respondents
to understand — for instance if question response times are considerably
longer than the average, if questions are uninteresting or too long, resulting
in speeding through the question — or to assess poor usability, such as when
respondents go back to check definitions or instructions. If a high percentage
of respondents return to an earlier point, it could suggest the need to change the
question order, for instance by moving the question where the returns originate
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to an earlier location in the questionnaire. Alternatively, it may be necessary to
repeat definitions or instructions.
If the pilot survey is conducted online, collect the following paradata:

—

The time to answer the full questionnaire.

2. The time spent on answering each question. This is not necessary for the
sub-questions within a matrix question, unless there is a reason for think-
ing that some of the sub-questions will be difficult.

3. Rollover mouse paths which will provide some evidence on what is read
carefully, particularly instructions.

4. Click (audit) trails to determine if question answers have been changed or

if the respondent returns to earlier pages, for instance to reread questions

or definitions.

Audit trail paradata have an additional purpose if the full survey will combine
online and postal delivery of printed questionnaires (section 5.7). Good
practice suggests ‘greying’ questions that are skipped in the online version to
improve comparability with completing a printed questionnaire. If the audit
trails in the pilot survey find that very few respondents changed their answer
after viewing ‘greyed’ questions, it may not be necessary to ‘grey’ questions
for the purpose of maintaining comparability.

4.7  CONCLUSIONS

Problems due to poor data quality or insufficient data can’t be corrected
through statistical analysis. If the questions are poorly designed, you will con-
tinually be haunted by the ghost of ‘garbage in garbage out’.

The best method to improve data quality and prevent undesirable respond-
ent behaviour that results in a lack of data due to premature termination or
skipping questions is to test the questionnaire. Testing helps to ensure that the
data collected by the questions are of high quality, meeting requirements for
content validity (the questions measure what the researcher wants to measure),
inter-rater validity (questions are interpreted in the same way by different
respondents), and reliability (respondents give accurate responses that result in
very few false positives and false negatives).

Questionnaires should be first tested on colleagues, followed by cognitive
testing with a minimum of ten respondents drawn from the population of
interest. Cognitive testing is not perfect, in part because the high cost limits the
number of interviews and because volunteers for cognitive testing tend to be
more interested in and motivated by the topic covered in the questionnaire than
other individuals in the population of interest.
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If sufficient funds are available, follow up cognitive testing with a pilot
test or web-based probes that provide additional information on questionnaire
length, flow, ease of response, questions that cause high termination rates, and
data on response options, such as the location of category boundaries. Online
pilot surveys should collect paradata on the time spent on specific questions
and audit trails to identify problematic questions, definitions and question
placement. Pilot testing is particularly useful for identifying problems that
reduce the amount of data collected, such as premature termination or speeding
through questions, since data collected from speeders may need to be removed
before analysis.



5. Survey implementation

5.1 INTRODUCTION

Survey implementation consists of five activities to collect data from sampled
individuals: (1) selecting a survey method, (2) obtaining ethics approval where
necessary and meeting confidentiality and open data requirements for making
your data publicly available, (3) writing up a protocol to manage the sample
selection and questionnaire delivery, (4) selecting individuals to sample, and,
finally, (5) delivering the questionnaire. The first four tasks involve prepa-
rations before survey delivery and involve a considerable amount of effort,
particularly to select and obtain contact information for sampled individuals.
The final task of delivering the questionnaire can take several months and
much attention to detail, but once underway should proceed smoothly with
a small amount of effort.

This chapter describes all five activities. It is not provided in the same order
as you may follow in your research because an understanding of the activi-
ties to select the sample, to estimate the required sample size and to deliver
a survey is required before you can develop your protocol or estimate a budget.

Survey implementation also includes the construction and maintenance of
data files for the contact details for sampled individuals and to track question-
naire delivery and returns over time. These data-related activities are covered
in section 6.1.

5.2 CHOICE OF SURVEY METHOD

There are four survey methods in common use that match the four types of
questionnaires: telephone interviews, face-to-face interviews, a postal survey
where printed questionnaires are mailed to sampled individuals, and an online
survey. The last method is usually designed to be accessible through a com-
puter, but sampled individuals may also access the questionnaire via a tablet
or smartphone.

The process of implementing a survey is similar across the four survey
methods, but there are a few notable differences that affect survey costs,
including the cost of skilled labour, the time to conduct a survey, and data
quality. Importantly, there are also expected differences in response rates. On

78
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average, the response rates for online surveys are 11 to 12 percentage points
lower than the response rates for other survey methods, even after the use of
steps to increase response rates such as mailing an invitation letter and multi-
ple follow-up reminders to non-respondents (Cho et al., 2013; Shih and Fan,
2008; Daikeler et al., 2020). Many sampled individuals could prefer a different
survey method to answer the questionnaire or delete email invitations unread,
due to concerns over spam (Dillman et al., 2014). Response rates by survey
type can also vary by the type of person. Younger individuals and those with
extensive experience with information technology are more likely to reply to
an online survey than to a mailed survey (Saunders, 2012).

The decision as to which method to select will depend on the amount of
funding available, the availability of survey skills, particularly for interviews,
and the calendar time required to conduct the survey, or the amount of time
that it is ‘in the field’. Table 5.1 summarizes the effect of the survey method on
costs and skills, data quality and calendar time. The comparison assumes that
the two interview methods are conducted using computerized software that the
interviewer uses to enter the results into a laptop or tablet and returned postal
surveys that use machine readable paper questionnaires. If machine readable
questionnaires are not used, for instance to reduce respondent burden, the data
entry costs for printed questionnaires switches from moderate to high.

Compared to postal questionnaires where the respondent completes a printed
version of the questionnaire, the use of survey software to collect question
responses, as in face-to-face, computer assisted telephone interviews (CATI)
and online surveys, can improve data quality. For instance, survey software
can include automated warnings if percentages do not sum to 100%, if the
respondent (or interviewee) provides an answer that is not permitted, or if the
respondent does not answer the question. Automated filter and skip instruc-
tions reduce respondent burden, which should also improve data quality. In
addition, material costs for paper and postage are lower for methods using
a computer interface, although they are not eliminated, as the first contact for
an online survey should be sent by post.

Table 5.1 indicates that online surveys are the least costly and produce the
best data quality of all methods, while face-to-face interview surveys are the
most expensive due to high labour costs for employing and training interview-
ers about the purpose of the questions and avoiding bias. Postal surveys are
the most expensive for material costs, but these are usually considerably less
than the high labour costs for interview surveys. Face-to-face interviews are
the costliest because of the additional time required for interviewers to travel
to meet respondents. In addition, the calendar time to conduct a face-to-face
survey will vary by the number of trained interviewers and the number of
planned interviews. Despite its drawbacks, a face-to-face survey may be
required for cultural reasons or for a semi-structured interview format with
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Table 5.1 Cost (C), data quality (DQ), and time (T) advantages of each
survey method

Heard surveys Read surveys
Telephone Face- Online Postal (printed
(CATI) to-face questionnaire)
Task interview interview
Automated checks for valid answers DQ Yes Yes Yes No
Automated filter and skip instructions DQ  Yes Yes Yes No
Personalized answers to respondent DQ No Yes No No
questions on questionnaire items
Material (printing, postage, etc.) costs C Low Moderate ~ Moderate  High
Telephone costs C High Moderate ~ Low Low
Travel costs® C Nil High Nil Nil
Skilled labour costs C High High Low Low
Data entry costs C Low Low Low Moderate
Post-survey data cleaning costs C Low Low Low Moderate
Time required (start to end) of T Low® High® Moderate!  High®

questionnaire in the field

Notes: * Per realized response, costs vary by local prices; ® Excludes travel costs for cognitive
testing (see Chapter 4), as this applies to all survey methods. Calendar time ranges: ¢ (low): less
than one month, given sufficient interviewers; ¢ (moderate): one to three months, for online
survey method determined by time between successive follow-ups; © (high): three to four months,
for printed survey method determined by time between successive follow-ups.

multiple open questions. A CATI survey could be appropriate if results are
needed quickly and if funds are available to employ sufficient interviewers to
complete the survey quickly.

Unless there are good reasons for using interview methods, Table 5.1 indi-
cates that the least expensive method is an online survey in countries where
all sampled individuals have internet access and a findable email address.
To overcome the disadvantage of online surveys for response rates, National
Statistical Offices often provide the choice of an online or postal format and
may also collect results through a CATI survey method. Fortunately, with
a few exceptions (Grable and Britt, 2011), research has not found significant
differences in the quality, reliability, response behaviour or types of results
obtained through printed and online surveys (Alvares et al., 2011; Huang,
2006; Leiner, 2019; Weigold et al., 2013), which suggests combining postal
and online methods for a voluntary survey.

Compared to a postal-only or online-only survey, a combined postal and
online survey, with the postal version coming first, can increase response
rates by 10 percentage points (Dillman et al., 2009) for voluntary surveys. The
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postal/online sequence obtains a slightly higher response rate than the reverse
of an online/mailed sequence (Millar and Dillman, 2011), but a lower response
rate for an online/mailed sequence may be an acceptable trade-off for lower
printing, postage and data entry costs. Following an online survey with a postal
option can also be essential if some of the target population is less comfortable
with online surveys, for example older or less educated individuals (Kelfve et
al., 2020). There is one important caveat: do not offer a choice at the start of the
survey, which can confuse sampled individuals and reduce the final response
rate by more than 10 percentage points (Medway and Fulton, 2012; Millar and
Dillman, 2011).

Respondents can access and complete an online survey on a desktop or
laptop, a tablet or a smartphone by clicking on the link in an email. This is an
advantage for younger respondents who are more likely than older respondents
to use a smartphone to complete a questionnaire (Skeie et al., 2019), but there
are two significant disadvantages. First, an analysis of millions of respondents
to web surveys finds that the percentage of respondents who completed all
questions in a questionnaire is higher for those who answered using a desktop
or laptop (83%) versus those who answered on a tablet (66%) or smartphone
(63%) (Brosnan et al., 2017). Second, the time required to answer a question-
naire on a smartphone is up to 40% longer than answering the same question-
naire on a desktop or laptop (Skeie et al., 2019; Toninelli and Revilla, 2020).
The longer time required to answer on a smartphone is one reason why the
completion rate is lower. Longer completion times for smartphones need to be
addressed through shorter questionnaires and a reduction in the length of list
and matrix questions (section 3.7.2).

Respondents are most likely to use the device on which the invitation letter
was read to access the questionnaire and they are unlikely to change to a dif-
ferent device if they find that the process is too slow (Brosnan et al., 2017) or
if the questionnaire is not optimized for their device. Unfortunately, you may
not be able to control the device used to answer an online questionnaire. Your
best option is to use the survey invitation letter to request sampled individuals
to complete the questionnaire on a desktop or laptop, or provide the estimated
time to complete the questionnaire on a desktop or laptop versus a smartphone.
These options may be sufficient for organizational surveys sent to managers
and other professionals, but may not be effective for surveys of individuals.

A survey by smartphone could be the best option in conflict zones or in
countries where very few people have access to a desktop or laptop. The book
edited by Hoogeveen and Pape (2020) (available at no cost online) is a good
resource for how to conduct smartphone surveys under these conditions.
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53 ETHICS APPROVAL AND CONFIDENTIALITY

Questionnaire surveys on the activities of organizations can be subject to
supranational, national or institutional rules governing ethics, data confi-
dentiality and open data. The European Union (EU) is a supranational body
with laws on data confidentiality that apply in all EU member states, while
European-funded research projects need to meet ‘open data’ rules that encour-
age access to microdata by other researchers. Universities may require ethics
approval, set at a national or institutional level, for research surveys conducted
by students or academics, while some academic journals, particularly in the
health sciences, require ethics approval to publish research results.

It is important to be aware of the rules and regulations that affect your
survey because they may affect implementation, such as the contents of
a contact letter and the protection and handling of collected data. Regulations
can also affect the questions that you include in your questionnaire. For
instance, you may decide to exclude personal questions on the respondent to
avoid creating problems with ethics approval or data confidentiality laws. If
your survey is funded by the European Commission, you may need to address
open data requirements through a survey question that requests permission
to make the respondent’s anonymized microdata available for use by other
academic researchers.

5.3.1 Ethics

Ethics requirements vary by country and type of institution. Universities in
many countries have ethics committees that grant ethics approval for health
research such as clinical trials and social research on individuals or organiza-
tions, while in other countries ethics approval may not be required for research
on organizations such as businesses or government agencies. Researchers
working for businesses often do not require ethics approval for non-medical
research and there may be no ethics committee that they can turn to for advice.

Ethics approval can place limitations on the types of questions that can
be asked and the types of people that are included in the sample. You must
determine if you need ethics approval before completing the design of your
questionnaire. If yes, you may need to provide an ethics committee with infor-
mation on your survey protocol and submit copies of planned correspondence,
such as your contact letter and reminder letters and a preliminary copy of your
questionnaire.

There are three ethical concerns relevant to a survey that are discussed
below. Even if you do not need the approval of an ethics committee to conduct
your survey, you should still follow good practices to ensure that these three
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ethical concerns are met (Lindorff, 2010). Meeting them should also have
a positive effect on the willingness of sampled individuals to complete your
questionnaire.

Do no harm to respondents

Ethics approval is often divided into high- and low-risk research, with the
demands for high-risk research considerably more stringent than the demands
for low-risk research. The separation between high and low risk usually
concerns the level of physical or mental risk or discomfort for the study par-
ticipants. In addition, participation in the study should cause no social or eco-
nomic risks, such as a loss of the respect of colleagues or income. Therefore,
the first ethical objective is to ensure that completing the survey will cause
minimal emotional, mental, social or economic harm to the respondent due to
asking personally invasive, culturally sensitive or controversial information
that might embarrass or upset respondents. This is mostly an issue for social
research on individuals. Including sensitive questions or including specific
types of individuals in your sample (children, indigenous people, people with
disabilities, pregnant women, etc., are included as high risk in some countries)
may switch your ethics approval from a low-risk to a high-risk request.

For most research on organizations, only a few personal questions are
likely to be relevant and these questions are unlikely to create high risk for
respondents. Common questions include the respondent’s job level, years of
work experience and highest level of education. Research on gender issues
in management may require data on the respondent’s gender. Other research
could need questions that could require high-risk ethics approval, such as
research on gender or racial biases in the workplace or research on corruption.

Protect confidentiality and privacy

The second ethical requirement is that the survey meets any concerns that
the respondent may have over confidentiality and privacy. This can also
be important for reducing social and economic risks. The survey contact
letter must offer confidentiality and describe how privacy will be protected.
Confidentiality and privacy may also be covered by national or supranational
data privacy legislation, as discussed in section 5.3.2 for European Union
countries. There may also be ethics approval requirements to ensure that the
data are stored securely and the length of time that data must or can be kept.
Regulations could specify both a minimum and maximum length of time for
storing study data.

Ethics approval in many jurisdictions and the General Data Protection
Regulation (GDPR) rules for the collection of personal data in the European
Union require data to be collected for a specific and defined purpose (Article
5.1.b in the GDPR), which in the survey context needs to be described in the
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contact letter. Researchers are not permitted to use data for purposes that were
not described in the contact letter, including selling survey data for commercial
use.

In some jurisdictions survey respondents have a right to request that their
data be deleted after submitting their questionnaire. Some jurisdictions such
as Australia require respondents to make such a request within a specified
number of months after completing the questionnaire.

Obtain informed consent

The third ethical requirement is to ensure that sampled individuals can make
an informed choice on whether to participate. Surveys in the European Union
countries are also required to obtain informed consent to meet the GDPR rules
for the collection of personal data (Article 4.11). Obtaining informed consent
requires giving sampled individuals a description of the research purpose of
the survey, the source of funding, the nature and duration of their involvement
in the study, how data will be used and stored, who will have access to the
data, and how anonymity of the respondent and confidentiality of their data
will be maintained. Consent can be obtained by asking the respondent to
sign a consent form, which is a simple matter for in-person interviews but
impractical for CATIL, online and postal surveys. For these, consent can be
assumed to be given if the person completes and returns (or verbally answers)
the questionnaire. In some jurisdictions the contact letter may need to include
a statement on assumed consent.

5.3.2  Confidentiality and Privacy

Confidentiality and privacy rules governing survey research vary substantially
from country to country. This section focuses on the European Union General
Data Protection Regulation (GDPR) 2016/679! because it provides some of
the strongest privacy protection in the world. Other countries are likely to have
weaker privacy protection, but following the GDPR rules provides a good
framework for protecting privacy and confidentiality that should reassure your
sampled individuals and improve response rates.

The GDPR was largely introduced to protect individuals from the unwanted
use of their data by internet firms such as Google (Alphabet), Amazon and
social network companies such as Facebook (Meta), but some of the GDPR
regulations apply to data collected by governments or by researchers for scien-
tific research. An overview of the intent of the GDPR states that the regulation
is relevant to ‘the processing of personal data for ... scientific or historical
research’ and that these types of analyses are ‘subject to appropriate safeguards
for the rights and freedoms’ of individual persons. A major privacy safeguard
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is that scientific research must ensure that the results of any analyses cannot be
used to identify individuals.

If you intend to implement a survey within the European Union, your survey
must meet the GDPR survey requirements, even if the survey is conducted
from a country outside the European Union.

The GDPR rules are applicable to personal data only, defined as ‘any infor-
mation that relates to an identified or identifiable living individual’. Personal
data include contact data required to implement a survey, such as a first and last
name, a location and a personal email address. Personal data also include infor-
mation collected by a questionnaire on the ‘physical, physiological, genetic,
mental, economic, cultural or social identity’ of the respondent (Article 4.1).
This includes information on the respondent’s age, gender, job level, years of
work experience and highest level of education. Personal data do not include
respondent answers to questions on their organization, but it is good practice to
apply the same rules to all organizational data collected by your survey.

The GDPR definition of personal data encompasses de-identified, encrypted
or anonymized data (referred to in the regulation as ‘pseudonymised’) if anal-
ysis of this data can be used to re-identify a person. This means that it applies
to data that can be reassembled, for instance if an anonymized database of the
survey results contains sufficient information that an interested person could
use it to determine a respondent’s identity.

The GDPR puts more stringent limits on the processing of sensitive personal
data, such as on ‘ethnic origin, political opinions, religious or philosophical
beliefs, or trade union membership’. Respondents must give specific consent
for the analysis of sensitive data (Article 5.9.1).

A final GDPR requirement to keep in mind is that respondents have the right
to request information on what personal data are retained or ask for its removal
from your dataset (Article 13).

Based on the GDPR, the ethics requirements of several countries and
respondent concerns over the confidentiality of their data, good practice
requires offering full confidentiality in the contact letter to interviewees or
survey respondents. This will also encourage participation. The contact letter
that provides informed consent needs to note that:

No information will be released in any form (oral, printed, online, etc.) that could be
used to identify the respondent or their organization.

Access to the microdata will be restricted to people/organizations that are identified
in the contact letter.

For the second point, individuals do not need to be named, but a reference to
‘academics within the project research group’ or another form of restriction
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is necessary. Respondents must know that their microdata will not be shared
widely.

Offering confidentiality can create problems when regulations or funding
rules require the microdata from publicly funded studies to be made publicly
available for use by other academics. Anonymization (section 6.3.3) will
meet the first requirement because anonymized data cannot be used to iden-
tify respondents or their organization, but ethics approval may still require
informed consent for the release of anonymized data. If this is the case, consent
should not be obtained in the contact letter as this is very likely to reduce
responses. Instead, include a final question in your questionnaire that asks
respondents, on a yes or no basis, if they agree for their anonymized data to be
made publicly available to other academics for non-commercial research only.
Data from respondents who report ‘no’” must be excluded from the anonymized
data.

54 IMPLEMENTATION PROTOCOL

A protocol is a list of instructions that describe how a survey will be imple-
mented. An example is given in section 4.3 for cognitive testing interviews.
There are multiple perspectives on a survey protocol, ranging from complete
protocols that cover the purpose of the survey, questionnaire development,
implementation, data analysis and the dissemination of the results to protocols
that only cover implementation. The description below is limited to survey
implementation.

The survey implementation protocol consists of written instructions for
how the survey will be conducted and covers the definition of the population
of interest, construction of a sampling frame, the sampling method (census,
simple random sample, stratified random sample, etc.) and the delivery of
the questionnaire to sampled individuals. The latter includes the first contact
letter, the timing of follow-up contacts for non-respondents and separate
follow-up letters or emails (each one should differ). If a second survey of
non-respondents is conducted (section 6.2.2), a separate implementation
protocol will be required for it. The protocol is supported by a spreadsheet file
that tracks the implementation process over time for all units in the sample
(section 6.1).

The purpose of the implementation protocol is to ensure that all necessary
steps have been identified to maximize response rates over the time span of
the survey implementation. For random samples, the protocol also ensures that
all potential respondents have an opportunity to respond to the survey, such
that the probability of responding is unbiased. The latter goal is an ideal that is
not always met. Researchers may alter the follow-up protocol if the expected
response rate for high interest organizations is very low. This could result in
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extra effort to obtain responses from important organizations. For instance,
a survey on the use of biotechnology for industrial processing might give
greater effort to obtaining responses from large, dedicated biotechnology firms
than from small firms that may or may not use biotechnology.

5.5 SAMPLE SELECTION

Sample selection consists of identifying the target population of interest, con-
structing a sample frame, selecting individuals to contact for the survey, and
deciding on a sampling method.

5,51  Target Population

The population of interest consists of all organizations that are relevant for
your research questions. The sample frame consists of a list of organizations in
your population that are drawn upon to create the sample to be surveyed, while
the sample fraction equals the fraction of the sampling frame that you will
survey. Ideally, the sample frame equals the target population, but this is often
not possible, either because some organizations in the target population are not
found, or key data for selection are missing. For instance, the population could
include 10,000 organizations, but complete contact data are only available for
9,600, which make up the sample frame. If 1,920 are surveyed, the sample
fraction is 0.2 (1,920/9,600).

For surveys of businesses, the best estimate of the entire population is the
official business register, maintained by national statistical offices, which
contains data on all businesses by size category and industry. In some countries
such as the Netherlands academics can purchase business register data, while
in other countries official business registers are confidential and not available
to researchers. In other jurisdictions business registers can be queried (for all
countries within the European Union through the European e-justice website),
but it may be difficult to use them to draw a sample. The alternative is to use
commercial versions such as Dun and Bradstreet in the United States or Orbis,
provided by Bureau van Dijk in Europe. Orbis also provides business register
type data for many other countries. Commercial business registers are useable
for drawing a sample but may be less up to date than an official business
register.

Some public sector organizations are also included in commercial busi-
ness registers, but there are also separate registers in many countries for
government organizations, although they vary by the amount of detail that
they provide. As an example, the national government of Australia provides
a continuously updated online list of national government organizations.? The
register includes information on the purpose of the organization, an address
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and a main telephone number, but it does not provide information on staff.
Other governments provide separate lists by type of government organization,
such as government corporations or ministries, which requires multiple online
searches to identify all organizations.

Some non-profits including non-governmental organizations (NGOs) can
be included in commercial business registers but constructing a register of all
NGOs in a country or region may need to draw on multiple sources, includ-
ing lists maintained by government agencies and non-profit associations.
Government lists are often produced by individual ministries and list NGOs
relevant to the ministry only. As examples, the Australian Department of
Foreign Affairs and Trade (DFAT) maintains a list of NGOs active in develop-
ment programmes® while Environment and Climate Change Canada maintains
a list of Canadian NGOs active in environmental issues.*

In a survey of organizations, the population consists of ‘statistical units’
that can be a legally defined organization or a subset of an organization,
such as a department, division or agency. For businesses, a legally defined
organization is the enterprise, which is the smallest, legally defined unit of
a business. Business surveys can also cover kind of activity units (KAU) such
as manufacturing plants or research laboratories, or they can cover divisions
that specialize on specific markets. For example, the Swiss multinational ABB
has four main divisions, electrification, process automation, motion, and robot-
ics and automation, that are further sub-divided into specific product lines.
Other organizational units of possible interest include universities or their
administrative departments and faculties, hospitals or hospital departments,
government ministries, agencies or departments, educational establishments
such as primary and secondary schools, and households.

A problem that is specific to organizational surveys is that the population
can be defined by a set of organizations or work units within organizations
but constructing a sampling frame requires the ability to identify individuals
within each sampling unit who have the expertise and knowledge to answer
the survey questions (Fulton, 2018). Complex organizational structures can
make it difficult to identify work units of interest or a qualified individual to
answer your questionnaire. Many organizational surveys are best answered by
a respondent who is the head of a division or department, but it is very rare to
find an existing public directory of all relevant division or departmental heads
from which to construct a sampling frame. Instead, researchers often need to
build a customized sampling frame that is appropriate for their survey. This is
one of the largest and most costly differences between surveys of organizations
versus individuals.

For small organizations with fewer than 50 employees, the person in charge
(the director, CEO, owner, etc.) is likely to be qualified, through experience
and discussions with staff, to answer all questions about their organization, but
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this is not the case for large organizations. The head of a large organization
is likely to be qualified to answer questions on strategy, but unqualified to
answer questions on specific activities such as processes to deliver services or
challenges that only affect a specific division or work unit within the organ-
ization. Conversely, the head of a small unit within a large organization will
be knowledgeable about the activities of their unit but may be unqualified to
answer questions on corporate strategy.

For a survey of organizations, you need to identify the organizational level
for which you want to collect data and the job level or title of individuals who
will be qualified to answer your questionnaire. The organizational level can be
the entire organization, a department or division, a work unit or even individ-
ual employees. The target population must be manageable, either because it is
small enough to make a census possible, or because it is possible to construct
a sample frame for all eligible units from which to draw a sample.

Example for a public sector survey
To explain these issues, I use an example of a hypothetical study by
a researcher on the costs and benefits of contracting out services by public
sector organizations. The theoretical population consists of all public sector
organizations that contract out services. This will be a very large number
and impractical to survey. For most research the population will need to be
reduced by a defined set of inclusion and exclusion criteria into a manageable
number of statistical units. The first inclusion factor selected by the researcher
is location within a specific country. A second factor is restriction to municipal
governments only, with national and regional governments excluded. This
still leaves thousands of potential organizations, so the researcher adds a third
criteria of municipalities with over 10,000 inhabitants, leaving a population of
1,000 municipalities. These exclusion and inclusion criteria will limit the gen-
eralizability of the research results, but there may be good reasons for assum-
ing that contracting out in mid- to large-sized municipalities will be similar
to contracting out in other government organizations. Furthermore, the set of
eligible municipalities is economically and socially significant on its own.
From these municipalities, the researcher needs to identify a target popu-
lation of potential respondents. One option is to select the elected mayor or
the highest civil servant in each municipality, which would give a sample
frame of 1,000, one for each municipality. However, the researcher has good
reasons to expect that the mayor or highest civil servant will lack the hands-on
experience with contracting out services to answer the questionnaire. A better
alternative is to contact departmental heads, for which the researcher estimates
a population of over 10,000. This is not only too large a population for the
researcher’s available budget, but wasteful, since many of these departmental
heads are likely to have little experience with contracting out. The researcher
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decides to limit the population to the heads of departments that are involved
in services to the public (excluding business and internal services) where con-
tracting out is likely. A search through municipal organization charts identifies
five common departments of interest: waste services (garbage, recycling, etc.),
water and sewage services, transportation services, housing services, and cul-
tural services. The researcher defines the target population as the departmental
heads of up to five citizen-oriented services in municipalities with over 10,000
inhabitants in a specified country. The maximum size of this population is
5,000 (five departmental heads per city), but smaller cities may combine some
of these responsibilities, so the researcher estimates that the target population
is between 3,000 and 4,000.

The organizational level for this survey is the department, which means
that the questionnaire needs to instruct the respondent to answer questions
for their department only. The next step is to construct a sample frame by
identifying all relevant departments. Using the organizational charts for each
municipality, the researcher identifies a population of 3,800 relevant municipal
departments that constitute the sample frame. The researcher estimates that
arealized sample of 500 respondents is required for statistical analysis (section
5.5.3 below) and assumes that the response rate will be 40%. This requires
a sample fraction of 0.33 to obtain approximately 1,250 units. Departments
are randomly selected and after selection the contact details for each selected
department manager are obtained from a combination of searching municipal
websites for contact details and telephone calls.

5.5.2  Sampling Method

There are three choices for sampling: a census, where all units within the
sample frame are surveyed; a probability sample, where all sampled individu-
als have a known non-zero probability of selection (Best and Krueger, 2004);
and a non-probability sample, where the probability of selection is unknown.

Census

A census is not a sample because all individuals or organizations that meet
defined criteria are selected, with the sample fraction equal to 1.0. For small
populations, it is always simpler to implement a questionnaire survey as
a census than to take a sample. If possible, reduce your population to a size
that can be surveyed as a census. For instance, you may have budgeted for 500
respondents, but your estimated population is 1,000. In this case the addition
of one exclusionary variable, for instance a minimum size limit that excludes
very small organizations, might be sufficient to reduce your population to 500
units. However, keep in mind that adding inclusion criteria to reduce your
population could require a change in your research questions. It may not be
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feasible to reduce the population if it eliminates one or more research questions
of interest.

The opposite situation is that the size of the population is not much larger
than what you can manage, for instance there might be 600 units in the popula-
tion when you budgeted for a survey of 500. It may be worth the effort to seek
additional funding or look for possible cost savings in your planned survey
methods, as long as you do not sacrifice cognitive testing.

Probability samples
There are several types of probability samples, including simple, systematic,
stratified, and cluster probability samples. Readers who would like more detail
on different probability sampling methods should consult Thompson (2012) or
other expert sources.

In the example in section 5.5.1 for a study on contracting out services,
the sample frame consists of the identifiable target population, from which
a sample is drawn. This is a probability sample because the probability of
selection for all units in the sample frame is 33%, which is equivalent to
a sample fraction of 0.33. As the sample fraction is identical for all sampled
individuals, this is also a simple random sample. If the sample frame had been
smaller, for instance fewer than 1,000 individuals, it would have been easier to
use a census, where everyone in the sample frame is selected.

Probability samples are more costly and demanding than a census because
of the additional effort required to build the sample frame. In a census, all
statistical units are in the sample frame, but the sample frame for a probability
sample includes many statistical units that will not be surveyed. For instance,
a probability sample that uses a sample fraction of 0.20 will need to identify
five times as many statistical units than sampled units. Basic information on
each unit in the sampling frame needs to be obtained. The minimum is the
name of the organization, but a stratified sample that uses different sampling
frames will also need to collect information on the factor used for stratification,
such as the number of employees in the organization (see below). Of note, you
do not need to collect contact details for all units in the sample frame. This is
only required for sampled units (section 5.6.1 below).

To draw a random sample, list all named units in the sample frame alphabet-
ically or by a different characteristic. Each unit is assigned a sequential number
up until the number of units in the population, for instance from 1 to 5,000 in
a sample frame with 5,000 units. A random number generator, available in
many statistical software packages, can be used to generate a list of random
numbers that equals the number of units in the sample frame. The number of
selected units depends on the sampling fraction. If the sampling fraction is
0.20, select units out of the 5,000 with a number that matches the first 1,000
randomly generated numbers.
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A variant of a simple random sample is a systematic sample. An initial unit
is randomly selected. If the sample fraction is 0.20, every fifth unit after the
initial unit is selected. The method is more appropriate for individuals because
it is difficult to list organizations in a way that does not introduce bias. For
instance, it is not a good idea to select every fifth business in an alphabetical
list, since the names of businesses can be non-randomly related to their func-
tion. In addition, it is a simple matter to select units randomly if they can be
listed.

An alternative to a simple random sample is to draw a stratified random
sample, with different sampling fractions for two or more strata defined by the
characteristics of interest, such as unit size or function. In the example above,
the researcher might have drawn a stratified sample for each of the five types
of services. This is useful if one or more strata are notably less frequent. For
instance, the distribution of service types among the 3,800 units could be as
follows: 1,000 for waste, 1,000 for water and sewage, 1,000 for transportation,
600 for housing, and 200 for culture. The lower number of units for housing
and culture occurs because these units are only present in larger municipali-
ties. A simple random sample which applies a sample fraction of 0.33 to all
strata would sample only 66 cultural units, compared to 333 units for waste,
water and transportation services. With an expected response rate of 40%, the
estimated realized sample is 26 cultural units, which could be too small to
identify significant differences in contracting out between cultural and other
types of services (section 5.5.3 below). To solve this problem, the sampling
fraction for culture could be increased, for instance to 60%. As the sampling
fraction is known, the difference in samples can be taken into consideration for
post-survey descriptive analyses (section 7.2.1).

It is common practice in large surveys run by national statistical offices
to use multiple sample fractions for different strata, with the sample fraction
varying by the number of units in a cell, defined by two or more strata. For
instance, the sample frame for businesses often includes strata for industry,
region and size measured by the number of employees. Strata by employment
usually include tens of thousands of small firms with fewer than ten employ-
ees, thousands with between ten and 499 employees, and a few hundred large
firms with 500 or more employees. As the economic impact of individual large
firms is considerably higher than that of small firms, national statistical offices
often use a sampling fraction of 1.0 (a census) for large firms, an intermediate
sampling fraction for mid-sized firms (perhaps 0.10) and a smaller sampling
fraction for small firms (perhaps 0.02). The sampling fractions can be further
adjusted to take account of differences in the number of firms within specific
industries and regions.

Cluster sampling is an option that can reduce the costs of constructing
a sample frame when the units of interest are located within a common type
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of organization that is geographically dispersed. An example is departments
located within schools, universities, hospitals or municipalities. Instead of
constructing a sample frame for all departmental heads in all municipalities,
municipalities are randomly selected. In one-stage cluster sampling all depart-
mental heads in sampled municipalities are included in the sample frame,
but it is also possible to use a two-stage method where departmental heads
are randomly sampled within each randomly selected municipality. Cluster
sampling can suffer from higher sampling errors and bias than simple or strat-
ified random samples. If you wish to use cluster sampling, you should consult
Thompson (2012) or another expert source to guide the design of your sample.

Non-probability samples

Non-probability samples include convenience, snowball, purposive and quota
sampling methods. In these samples the target population is undefined (there
is no sample frame) and the probability of an individual unit from the target
population being selected for inclusion in the survey is unknown.

A convenience sample occurs when a researcher samples conveniently
located individuals or organizations, or those with which the researcher
already has contacts. For example, a researcher might survey all school princi-
pals located in a ten-kilometre radius.

A snowball sample builds up the number of sampled individuals through
connections. The researcher identifies a manager from an organization of
interest and then asks that manager for contacts in other similar organizations.
Each proposed contact can be asked for additional contacts, with the researcher
following the connections until an adequate sample size is obtained.

A purposive or judgemental sample uses expert knowledge, either that of
the researcher or of a panel of experts, to select organizations with character-
istics or activities of interest. This method is used when the characteristics or
activities are rare. For instance, a researcher interested in the use of a novel,
advanced manufacturing technology may have evidence that it is only used
by less than 0.5% of all manufacturing firms. A random sample would be
wasteful, identifying very few of these firms. The alternative is to survey
manufacturing firms that experts have identified as very likely to use this novel
technology.

A common use of purposive sampling is a survey of experts that is addressed
to experts on a topic and commonly uses purposive sampling to identify
experts. Examples include surveys of identified national experts about their
perceptions of a range of topics, such as the ease of doing business or corrup-
tion within their country of residence.’ The disadvantage with this methodol-
ogy is that the accuracy of the results depends on how the experts are selected,
each expert’s level of knowledge on the topic, and the factors that influence
how expert opinion is formed. The results of these studies can vary over time
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in response to recent events, suggesting that expert opinion may be influenced
by media articles or assumed wisdom.

The main advantage of surveying expert opinions is that it is inexpensive.
Otherwise, a description of national, regional or local conditions should be
built up by averaging the results of a survey that randomly selects individuals
and asks questions limited to each person’s own area of expertise. For example,
a survey on corruption could ask business managers if they have been affected
by corruption, and if yes, the type and degree of effects on their business.

Quota sampling is based on selecting a pre-identified number of organi-
zations or individuals from defined strata. For example, business data could
show that 50% of NGOs have fewer than ten employees, 25% have ten to 49
employees, 20% have 50 to 99 employees and 5% have 100 or more employ-
ees. The researcher could plan to sample 100 NGOs, using quotas for each
size category that matches the known distribution by size: 50, 25, 20 and five
NGOs respectively for each size class. A quota sample is a probability sample
if random sampling is used and the sampling fraction is known. However,
quota sampling is a non-probability sample if a convenience or snowball
sample is used to identify organizations or individuals within the strata.

Non-probability samples have two severe disadvantages. First, statistical
theory is based on drawing random samples from a population, which means
that univariate and bivariate statistical significance tests should not be applied
to a non-probability sample. Second, non-probability samples are highly likely
to be biased in one or more ways, such that estimates from a non-probability
sample do not reflect the real value and cannot be generalized to represent the
population (Cornesse et al., 2020; Szolnoki and Hoffmann, 2013).

Non-probability samples, often derived from online surveys, are commonly
used to estimate voting intentions or individual preferences by adjusting
the sample to match the population of interest. The adjustments can include
care in constructing the sample and analytical steps to correct for differences
between the sample and the population, such as weighting the sample so that
the distribution of individuals by identified characteristics such as age, income,
gender and location matches census data. Another method is propensity score
weighting (Best and Krueger, 2004). Even after adjustment, online surveys can
fail to produce accurate results.

Research on the accuracy of probability and non-probability samples finds
that probability samples, including those with low response rates, consistently
outperform the accuracy of univariate estimates from adjusted non-probability
samples (Cornesse et al., 2020). Non-probability quota samples of businesses
could be adjusted after the survey by using a business register to adjust the
results by size, sector, location and other variables, but this research suggests
that the results will be less accurate than those obtained from a probability
sample.
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There are several conditions where a non-probability sample can be useful.
Cognitive testing should use a purposive sample to identify a variety of inter-
viewees because random sampling would be less efficient when the goal is to
obtain a small number (ten to 30) of individuals representing organizational
units with very different characteristics (section 4.2.2). A purposive sample,
drawing on expert knowledge, may also be advisable when an activity or
phenomena of interest is rare. Under good conditions, a purposive sample can
approach a census if almost all organizations using a rare activity in a defined
region are identified. Non-probability samples can also produce useful results
when the opposite occurs — an activity is near universally used. In this case it
may be reasonable to assume that the sampling method has a minor effect on
drawing inferences on the factors that affect the activity.

Snowball and convenience sampling may be necessary for informal organ-
izations or businesses that are not captured in business registers or for indi-
viduals for whom there are no contact details such as a telephone number or
a permanent address. For both, the best sampling method may be a combina-
tion of a convenience and snowball sample. For instance, a survey of homeless
people could visit locations where the homeless tend to congregate and ask
homeless individuals for suggestions on where to find additional homeless
people. The same approach could also be used for a survey of informal
businesses.

5.5.3  Estimating the Minimum Sample Size

The size of a random sample is often determined by the amount of available
funding, but a sample that is too small can raise ethical concerns, for instance
if a sample is too small to detect meaningful differences between a treatment
and a control group. Conversely, a sample that is too large can waste resources
and identify results that are statistically significant but meaningless in practice.
The minimum optimal sample size refers to realized responses and not to the
number of sampled units. For example, with an expected response rate of 40%
and a required sample of 500 cases, the sample frame would need to include
1,250 units.

The examples given below require some familiarity with statistics.
Fortunately, if you have limited statistical experience, online resources are
available for estimating the minimum sample size for you. You only need to
enter three or four variables, depending on the type of analysis, into an online
estimator.
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There are three common uses for survey data, each of which requires a dif-
ferent method to calculate the minimum sample size:

» Univariate or point estimates for the prevalence of a factor in a population,
such as voting intentions or the percentage of NGOs that receive govern-
ment funding.

» Comparing differences in a variable between two groups (bivariate statis-
tics), such as between treatment and control groups, the percentage of large
and small businesses that obtain government funding, or the opinions of
junior and middle managers on whether senior management creates a sup-
portive environment in their organization.

* Multivariate regression analysis which evaluates the effects of multiple
predictor variables on a dependent variable.

Univariate estimates

The sample size for univariate estimates depends on (1) the desired statistical
confidence level, such as 0.05, (2) the expected proportion of the population
with the characteristic of interest, (3) the acceptable margin of error, and (4)
the size of the population. The equation for the minimum sample size for large
populations (well over 5,000) is n = [z*> * p(1—p)]/e?, where z equals the z-score
for the level of confidence, p equals the proportion of the population with the
characteristic and e equals the acceptable margin of error. For a confidence
value of 0.05, z=1.96. The value of p is often unknown and set to 0.5, which
maximizes the possible sample size, and e is frequently set at plus or minus
3%. At these values, the minimum sample size is 1,068, but if the margin of
error is relaxed to 5% the sample size is 385.

If the purpose of the survey is to produce univariate estimates of the popula-
tion value of variables for subgroups, the sample size needs to increase so that
equivalent samples are obtained for each subgroup. For example, if univariate
estimates are required for both male and female managers at a margin of error
of 5%, the sample would need to obtain responses from 385 female and 385
male managers.

Online calculators are available for calculating the minimum sample size
for univariate estimates — simply search for ‘how large a sample is needed?’.

Comparing differences

The sample size for differences between two equal sized groups within the
same sample depends on (1) the confidence level, (2) the desired probability or
power of not making a type 2 error (accepting a null hypothesis that is false),
(3) the effect size, and (4) the lowest prevalence of the characteristic of interest
in one of the two groups. The necessary sample size will increase with the
confidence level, the desired power, a smaller effect size, and a higher value
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for the lowest prevalence in one group. For instance, the minimum sample size
will increase as the prevalence in one group approaches 50%. In addition, the
sample size will need to be increased if the two groups are not of equal size
by approximately 20% if one group has twice the share of the sample than the
other group (for instance 2/3 versus 1/3) and by 30% if one group has three
times the share of the sample than the other group (for instance 3/4 versus 1/4).

An estimate of the effect size depends on the ‘meaningful difference’
between the two groups, which depends on the goals of the research. A study
could be established to evaluate the effect of a programme to increase the
number of disadvantaged students attending elite universities. Before deter-
mining the size of the sample, the researchers need to decide what would count
as a successful programme outcome — for instance an increase in 10%, 20%
or 50% in the number of disadvantaged students admitted to elite universities?
Given the cost of the programme, the researchers could decide that 20% is the
minimum increase (the effect size) that could be considered as a successful
outcome. The effect size has a large impact on the required sample size, with
a low effect size requiring a much larger sample than a medium or large effect
size (for instance a 20% difference versus a 40% or 60% difference).

For an effect size of 15% or larger, a sample of approximately 500 or fewer
is usually sufficient for a power of 95% and for all prevalence rates for equal
sized groups, while a sample of 700 would be sufficient for the same settings
and a fourfold disparity in the share of the two groups in the sample. More
details can be found in table 1.3 of Conroy (2018), but remember to double
the sample size (which is given for each of two groups in Conroy’s table 1.3).
Sample size calculators for comparing differences between two groups can be
found online by searching for ‘sample size for comparing two means’. The
online site Medcalc is useful if the number of cases in the two groups differs,
but it requires an estimate of the standard deviation for the variable of interest
in each group.

Multivariate analyses

The minimum sample size for regression is fortunately smaller than the
required size for univariate statistics or for comparing differences between
two groups. It varies by (1) the statistical confidence level (p value), (2) the
desired power level, (3) the effect size, and (4) the number of predictors, which
includes all control and independent variables. With a desired power of 95%,
a medium effect size of 40%, a confidence level of 0.05, and three predictors,
the minimum sample size is 112. Increasing the number of predictors to ten
results in a sample size of 162. The effect size has the largest impact on sample
size. With ten predictors, decreasing the effect size from 40% to 20% more
than quadruples the required sample size to 619 cases. Sample size calculators
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for regression and for ANOVA can be found online by searching for ‘sample
size regression’.

5.6 QUESTIONNAIRE DELIVERY

Survey delivery requires obtaining contact details for sampled individuals, an
initial contact by post or email, and a follow-up routine.

An important factor for increasing participation is to personalize all contacts
and to convince everyone in the sample that the survey is of value and their
response is important to you. Personalization applies to the initial contact,
reminders and follow-up queries over incomplete responses and it applies to
contacts by post, email or telephone (Dillman, 2000; Fulton, 2018; Sauermann
and Roach, 2013). Establishing the value of the survey is supported by per-
sonalization and the effort expended to obtain responses. A survey with no
follow-up emails or posted letters sends a signal to sampled individuals that
their contribution is of little value to you.

If printed questionnaires are used, either in a postal survey or a combined
online/postal survey, the questionnaire should be printed on coloured paper
of a light shade, such as light blue, green or pink. The reason for this is that
the questionnaire will be more noticeable on the person’s desk or among their
papers. You can also refer to the questionnaire colour in follow-up reminders.

5.6.1 Contact Details

Contact details are required for all sampled statistical units. An essential step is
to address all correspondence to a named individual, including their title within
the organization, such as ‘Ms Julia Sorrento, Director of Engineering’, or ‘Dr
Rene Kemp, Communications officer’. The inclusion of first names only, last
names only, or first and last names in a letter or email will depend on national
practice. A randomized survey of PhD students in the United States found that
using first names in the contact letter increased response rates (Sauermann
and Roach, 2013), but this is probably not the case for corporate managers.
With rare exceptions, do not send a questionnaire to an unknown person such
as ‘Director of Engineering’. Recipients will assume that your contact is junk
mail or spam, resulting in a drastic decline in the probability of their replying
and very low response rates. This issue is so serious for surveys of managers
that it is simply not worth the effort of conducting a survey if you are unable to
identify the names for most of your sample. If you can’t obtain contact details
for named individuals, you should abandon plans to conduct a survey and
search for other data sources.

Other contact details can vary by the survey method, but for all survey
types it is useful to have a telephone number, an email address and a postal
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address for all individuals in your sample. In many situations it is a challenge
to obtain contact details for sampled individuals from public sources, requiring
online research or telephone calls to the relevant organization. Online research
may provide names for businesses, public sector organizations and NGOs.
Names are also available for some job positions for businesses on commercial
databases, but these names are often out of date and will need to be checked
through a phone call to the organization.

5.6.2 Initial Contact

Whenever possible, the first contact letter for all survey methods should be
sent by post as a postal letter increases response rates over a contact letter by
email (Dykema et al., 2012; Daikeler et al., 2020). Email requests to participate
face challenges due to spam filters and a well-deserved suspicion of unsolicited
emails that may be malicious, such as phishing emails with embedded viruses
in attachments (Best and Krueger, 2004; Daikeler et al., 2020). All letters and
envelopes should include the logo of your organization, such as a university,
business or government logo.

The appearance of the mailing envelope and the letter should be personal-
ized as much as possible so that it does not appear to be part of a mass mail-out
of junk mail. Where feasible, this includes using a first-class stamp on the
envelope instead of machine franking, handwriting the address instead of using
printed labels and signing the invitation letter by hand.

Annex 5.1 provides an example of a basic contact letter. The letter should
provide the following information (Fulton, 2018), preferably on a single page
(do not go below a 10-point font size):

1. The logo of the organization requesting the data, such as a university
logo or an organizational logo. If you can obtain the support of a relevant
professional organization, also include their logo and a signature from
a high-level official of the organization.

2. A motivation for why the person should participate by completing the
questionnaire. This includes explaining the purpose of the study (what the
data will be used for).

3. (Optional) Why the person or their organization was selected, for instance
it could be random selection or expected expertise on a topic.

4. A promise of confidentiality including a statement that no information
will be released, in any form, that could be used to identify yourself or
your organization. If you plan to publish results, the promise should state
that only aggregated, anonymous information will be released. Depending
on ethics requirements, you may need to state when the data will be
destroyed.
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5. If the survey will be by telephone or face-to-face, give instructions on
when they will be contacted to set up an interview. For an online survey,
inform selected individuals that they will receive an email invitation
within several days with a specified subject line, such as ‘Research project
on contracting’, so that they will be able to recognize the email and differ-
entiate it from spam or phishing emails.

6. An estimate of how long it will take to complete the survey, adjusted for
the survey method.

7. A statement that participation is voluntary. If necessary to meet informed
consent, add a sentence stating that completing and returning the ques-
tionnaire will be assumed to provide consent to the use of the data for the
purposes described in the letter.

8. The benefits of participation. This can include the influence of the study
on policies of relevance to the individual or their organization and a per-
sonal benefit to them, such as the receipt of a study report on completion
or a financial incentive.

. Contact information on who to contact if they have any questions.

10. If required for ethics approval, a footnote giving the ethics reference

number and their right to change their mind or opt out of the survey.

The first contact letter for an online survey should be followed a few days later
by an email containing a web link to the questionnaire and a unique access
password. The password should not include ambiguous letters or numbers
such as the letter ‘I’ and the number ‘1°, or the letter ‘0’ and the number ‘0°.
The sending address of the follow-up email should be the same as the email
address used to send the contact letter and must be from an organization such
as a university or business. Do not send emails from a gmail or similar account.

For postal surveys, the contact letter should include the questionnaire and
a prepaid reply envelope. Prepaid envelopes of different sizes can be pur-
chased from a post office in almost all countries and are available for both
domestic and international mail. Their major advantage is that the respondent
does not need to affix a stamp and postage is only paid by the sender (you) if
the envelope is used. Make sure that you select an envelope size that is large
enough to hold the questionnaire with no more than one fold.

Incentives

There are two common incentives. The first is a report on the results for
respondents (section 6.3.5), which takes time to prepare and therefore will
incur a cost, even if sent by email instead of by post. The second is a small
financial incentive that respondents will receive after completing and return-
ing the questionnaire. A financial incentive is known to increase response
rates, although the effect varies by the targeted population (Cho et al., 2013;
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Sauermann and Roach, 2013). An incentive can consist of a low-value gift
certificate (€15 or $20), for instance to Amazon or another online retailer,
or a chance to win one of several larger prizes, such as a €100 or $200 gift
certificate. A low chance of a draw on several large prizes is more effective
than a high chance of winning a smaller prize, in part because respondents do
not know the probability of winning. You can set the total cost of prizes to
be equivalent to the personnel cost of preparing and distributing a respondent
report. Depending on the length of the questionnaire, a respondent report could
take between one and three weeks to prepare.

A concern with financial incentives is that they might encourage replies
from unmotivated respondents who engage in satisficing behaviour that
lowers the quality of their data. The literature on this is ambiguous, with no
effect, a slight improvement in data quality (Cole et al., 2015) and a decline
in data quality with financial incentives (Barge and Gehlbach, 2012). Any
increase in satisficing behaviours from financial incentives can be addressed
in post-survey analyses to identify satisficing and exclude affected cases as
needed (section 6.2.3).

5.6.3  Follow-up

Follow-up consists of reminders for non-respondents to complete the question-
naire. The follow-up protocol establishes the number of reminders, the length
of time between reminders, the time of day or the day of the week when ques-
tionnaires will be distributed or sampled individuals contacted, and the method
of contacting them. Reminders also need to be personalized by changing the
content of each consecutive reminder letter or email (Sauermann and Roach,
2013). Annex 5.2 contains examples of a first and second reminder.

If only a few staff are available, surveys for more than several hundred
individuals may require a staggered mail-out of the postal contact letter over
several days. All correspondence by post (contact and follow-up letters) will
require several days to arrive, with the average number of days for delivery
depending on the country and varying between first- and second-class postage
rates. Allow additional time for delays in postal deliveries due to weekends or
public holidays. For instance, if post normally takes four working days, a first
mail-out of a staggered set of initial contact letters sent on a Monday morning
should arrive on the Thursday or Friday of the same week, but a second set of
contact letters sent on a Wednesday will not arrive until the following Monday
or Tuesday.

The same follow-up protocol should be used for all sampled individuals, with
similar gaps between the initial contact letter and each subsequent reminder.
It is important to record the mail-out date for each wave of correspondence,
so that the follow-up uses the same pattern, such as sending a first reminder
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Table 5.2 Examples of delivery and follow-up protocols by survey
method (in days from mailing first contact letter)
Day Postal only Online only Online/postal Postal/online
0 Mailed contact Mailed contact letter Mailed contact letter ~ Mailed contact
letter with printed letter with printed
questionnaire questionnaire
5-7 - Email + link to Email + link to -
questionnaire questionnaire
21 First reminder by post  First reminder email +  First reminder First reminder by
link to questionnaire email + link to post
questionnaire
28 Second reminder email ~ Second reminder
+ link to questionnaire  email + link to
questionnaire
35 Second reminder Second reminder
by post + printed by post + printed
questionnaire questionnaire
42 Third reminder email + Third reminder
link to questionnaire by post + printed
questionnaire
49 Third reminder letter Telephone reminder Fourth reminder by Third reminder
by post — post printed copy if email by email + link to
needed online questionnaire
63 Telephone reminder Telephone reminder ~ Fourth reminder by
— post another printed — post another email
copy if needed printed copy if
needed
70 Telephone reminder
— post another
printed copy if
needed
Note: *“Allow time for postal delivery plus 2-3 days.

email for an online survey two weeks after you expect sampled individuals to
receive the mailed letter. The timing of additional follow-up reminders should
maintain similar time gaps between each wave of a staggered mail-out.
Factors such as the timing of a reminder (time of day or day of the week) and
the number of days between reminders are unlikely to influence final response
rates for an online survey (Sauermann and Roach, 2013). The time of day for
contacting sampled individuals will matter for interview surveys. The best
strategy is to stagger the first contact and follow-up calls at different times of
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the day, as some individuals may tend to busy in the morning but available in
the afternoon, or vice versa.

Table 5.2 provides examples of delivery/follow-up protocols for postal-only,
online-only, online/postal, and postal/online survey methods. These examples
can be altered depending on your budget and time constraints.

The effectiveness of reminders is highest for the first and second remind-
ers (Crawford et al., 2001), which should result in a marked increase in the
number of questionnaires returned. A third reminder by email will result in
additional responses, but at a lower rate, except when it is the first use of the
second method in a combined survey. For instance, a third reminder by post
that includes the printed questionnaire in a combined online/postal survey will
increase the number of responses because it partially ‘resets’ the survey after
two email reminders. Consequently, it is worth following the third reminder by
post for a combined online/printed survey with a fourth reminder by email, as
shown in Table 5.2 for an ‘online/postal’ delivery protocol. The same principle
applies to combined postal/online surveys.

The examples of implementation protocols in Table 5.2 include a telephone
reminder as a final step. Although expensive, these can be very effective
depending on the person who makes the reminder calls. This person needs to
be personable and capable of reaching potential respondents. Several calls may
be required to contact each non-respondent.

At any point in the follow-up, sampled individuals may contact you by
telephone, letter or email to request that you stop sending further reminders.
You must comply, but by telephone you can ask for a reason if one is not given
and gently attempt to convert a refusal into a response. The person might state
that they are not eligible to reply, but it is worth checking to ensure that this
is true. If yes, remove the case from the sample and record the reason. Asking
for the reason for not replying can also identify aspects of the contact letter or
questionnaire that were annoying or unclear. If these features are caught early,
it may be worthwhile making changes to correct them.

Protocol for CATI and face-to-face surveys
The protocol for surveys conducted through interviews differs because they do
not require follow-up reminders. An example protocol is as follows:

1. The first contact letter is mailed out and includes an approximate date for
when individuals will be contacted by telephone. If only a few interview-
ers are available to conduct the interviews, stagger the first contact letters
into separate waves to ensure that there are always sufficient interviewers.

2. At the first telephone contact with the sampled individual, the interviewer
should refer to the contact letter and briefly describe the purpose of the
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questionnaire, the level of confidentiality provided and the time required,
and ask if they agree to participate in the survey.

3. For a CATI survey, the interview should be conducted during the first
contact call if possible. If not, the interviewer should ask the person for
a time that would be suitable for them and make sure that the potential
respondent has an email address or telephone number that they can use to
change the date and time if necessary.

4. The interviewer contacts the potential respondent at the agreed time to
conduct the interview. If the agreed time is more than a few days in the
future, the interviewer should send a reminder by email.

5.7 COLLECTING PARADATA FOR THE MAIN
SURVEY

Online surveys provide an opportunity to collect paradata on how respondents
completed the questionnaire, in addition to its use in online pilot surveys
(section 4.6). Paradata collected in the main survey can be used in post-survey
analyses (section 6.3.5) to identify unwanted behaviours such as speeding and
satisficing that can reduce data quality (Kunz and Hadler, 2020).

Currently, paradata is usually analysed without informing potential respond-
ents, due to concerns that advance notification might reduce response rates
and justified by the fact that the analysis of paradata has no value other than
testing for data quality. Similarly, respondents to a questionnaire sent by post
are not informed that their data will be analysed to identify outliers or missing
values (section 6.3). One study found that over 93% of sampled individuals,
when asked, agreed to the use of paradata, with little difference if the question
for permission was located at the start or end of the survey (Kunz and Hadler,
2020). However, this study used a self-selected panel who were financially
motivated to reply to the questionnaire and consequently the results may not
be applicable to a voluntary (unpaid) set of respondents. Unless required by
an ethics committee, it is up to you to decide whether to mention the use of
paradata.

5.8 CONCLUSIONS

Survey implementation requires careful preparation, attention to detail and
a clear understanding of the research questions, which determine the popula-
tion of interest and the estimated realized sample size. The necessary activities
to construct a sample frame and to obtain contact information for all individu-
als in the sample often require more effort than survey delivery. The necessary
steps for implementation are also expensive, usually accounting for over half
of total survey costs. It may be possible to reduce some costs, but care must
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be taken to ensure that any steps to reduce costs do not negatively affect the
response rate or the quality of the data.

Many of the methods discussed in this chapter will vary by the type of

research and available funding, such as the survey method, the definition of
the target population, the sampling frame, the type of probability sample used
and the sample size. Conversely, the following seven actions are strongly
recommended for all surveys:

1.

N

SN kW

Determine the ethics, confidentiality and open access regulations that you
must meet before you start all other implementation steps, since these
regulations can affect other decisions.

If you hire additional staff, ensure they are sufficiently trained and have an
overview of the entire implementation process and their role in it.

Use a probability sample, unless you can justify a non-probability sample.
Send the first contact letter by post.

Send the contact letter and all follow-up reminders to a named individual.
Follow up non-respondents and change the wording of each reminder
follow-up email or letter.

Allow sufficient time, particularly for building a sample frame and for
survey delivery.

NOTES

The full GDPR regulation and other related information is available at https://
gdpr.eu/
https://www.directory.gov.au/reports/australian-government-organisations
-register
https://www.dfat.gov.au/development/who-we-work-with/ngos/list-of
-australian-accredited-non-government-organisations
https://www.canada.ca/en/environment-climate-change/corporate/transparency/
briefing-materials/corporate-book/non-governmental-organizations.html
Transparency International uses a mix of expert surveys and other data sources to
produce a corruption index for multiple countries: https://www.transparency.org/
en/cpi/2021
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https://www.dfat.gov.au/development/who-we-work-with/ngos/list-of-australian-accredited-non-government-organisations
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6. Data processing activities

Data processing is required before analysis and includes processing activities
to support data collection and post-survey activities including calculating
response rates, non-respondent analysis and data editing (cleaning). There are
also several miscellaneous other tasks such as linking survey data to other data
sources, anonymization and validation.

6.1 DATA COLLECTION

Data collection includes preparing and maintaining a contact file and
a follow-up file, usually in a spreadsheet format, to keep track of contacts
and the management of returned questionnaires. Other tasks include question
coding, data entry for returned printed questionnaires and checking returned
questionnaires for missing data or premature termination.

6.1.1 Data Collection Files

Contact file

A contact file is required that contains the name, job position (Director,
Manager, etc.) and contact details of all individuals who will be sent the ques-
tionnaire or interviewed. Every individual needs a unique identification (ID)
number that is included in the follow-up file (see below), and on printed ques-
tionnaires and all data files containing the survey results. The ID number is
necessary on the data file in case the respondent needs to be contacted to check
the accuracy of a response. The ID number can be a simple number sequence,
for instance starting from 001 and continuing to 999 if there are fewer than
1,000 individuals in the sample. The ID number can also include one or more
letters, such as letters to identify the contact’s country or region.

Contact details to collect will vary by the survey method. A postal-only
survey will require a postal address and possibly a telephone number for
follow-up, while an online-only survey requires an email address and pos-
sibly a telephone number for follow-up. A combined postal and online
survey requires both a postal and an email address and possibly a telephone
number. It is imperative that the contact file is kept in a secure place, such as
a password-protected computer and that electronic or printed back-ups are kept

106



Data processing activities 107

in a locked location. Contact details should not be included in the results data
file.

Follow-up file

A follow-up file contains all information of relevance to the implementation of
the survey, such as the dates of the first contact, reminders, returns and refus-
als. This file may include the contact details and the ID number or only the ID
number. Figure 6.1 provides an excerpt of a follow-up file for a postal/online
survey that does not show the contact information. Eight sampled individuals
in the excerpt returned the questionnaire and four did not, of which one sent
a refusal to participate after the first email reminder.

The follow-up file needs to include the date that each mail-out or reminder
is sent, as this may differ if the mail-outs are sent out in several waves, and
the date that the questionnaire was received by you. Once the questionnaire
is received, the record in Figure 6.1 shows that the individual was no longer
sent further reminders. An additional column notes if a sampled individual
refused participation through an email, letter or telephone call. If this occurs,
the person should not be contacted again. This is shown in Figure 6.1 for the
individual with a QID number of DS012, who is not sent the second email
reminder. Some questionnaires may be returned before a reminder can be
cancelled. This is shown for case DS001 who sent a postal reply that did not
arrive until two days after the first online contact.

The variable ‘response received’ is coded as 0 = no response, 1 = response
received and 2 = refusal. This permits sorting on this variable to identify indi-
viduals who need to be sent each of the reminders.

First Pastal Reminder 2+  First online  Reminder Email Response Dare Return Date
[+ mailowt  Reminder 1 questionnaire contact 1 Reminder 2 Received Received  format  refusal
D500L 01-MAar 15Mar I0dar 15-Apr 1 17-#pr Podt
D5002 LTS 1 Ofi-har Pist
D5003 01-Mar 15#ar 1 Z1-Mar Post
D5004 Q1-htar 15-Mar 304Aar 15-Apr 258 pr 1 O1-May Online
D5005 1-hdar 15Mar 304dar 15-Apr 1 23-Apc Online
D5006 1-Atar 154ar 0ddar 15-Apr 25-pr De-tay 1]
psoa7T 01-Mdar 15Mar 30Mar 15-Apr 25Apr 05May o
05008 a1-Mar 15Mar 1 2B-Mar Pest
D500 O1Adar 1 L1-Bdar Pest
D500 O1-Mar 15Mar 304ar 15-Apr 25-Apr 05May o
D511 O1-Adar 158ar 1 Z3-Mar Pt
D5012 O1-hdar 15Mar I0#dar 15-Apr 25-Apr 2 26-Apr

Figure 6.1 Extract from a follow-up spreadsheet for a postal/online
survey
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Follow-up files are simpler for interview surveys because they only need to
include the date of each telephone contact, a response received variable and the
date of the completed interview.

Keeping track of the date a questionnaire is received is worthwhile because
it may be necessary to include a variable for early and late responders in the
results data file. Late respondents may have different characteristics from early
responders that affect the results, requiring the inclusion of this variable for
late respondents in statistical analyses. Alternatively, late respondents could
provide lower-quality data. For surveys that use more than one implementation
method, it is also advisable to include a variable in the data file for the method
used to respond, for instance if a printed questionnaire was returned by post or
if an online version was completed. There may be small differences in replies
by post or online that may need to be accounted for in the analyses.

6.1.2  Questionnaire Coding and Data Entry

Before the questionnaire is distributed for all survey methods, the variable
name and coding of the responses for each question should be determined. This
is necessary for both interview and online versions as it determines the variable
names and numeric values that are automatically entered into the data capture
software for each question. Select variable names that can be managed by the
statistical software that you will use to analyse the data. Survey software can
automatically create variable names using the question, but this can produce
very long variable names that can be shortened during data cleaning.

The coding for structured questionnaires generally uses integers. For
example, questions where only a yes or no response are possible can be
coded as ‘yes’ equals 1 and ‘no’ equals 0. A three-point importance scale
could be coded as 1 for low importance, 2 for moderate importance and 3 for
high importance. Coding requires consistency for values that will be used in
multiple questions. The value of a ‘Don’t know’ response should be the same
for all questions, including ‘yes/no’ questions and ordinal questions. To avoid
conflicts with other question coding, the value of ‘Don’t know’ is often set to
equal 9. Similarly, missing values to a question can be given a code such as
—99. The negative sign prevents confusion with a real value for use in anal-
ysis and will be quickly identifiable in many analyses, such as a frequency
distribution.

Data entry

Software programs for interview and online survey methods enter responses
directly into a data file. Printed questionnaires that are returned by mail can be
formatted to be machine read through automated data entry systems, such as
optical character recognition (OCR). OCR services are provided by companies
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or may be available at universities. They may require specific markings on the
printed questionnaire, which will require formatting the questionnaires before
they are printed. Do not use optical mark recognition (OMR) forms that require
respondents to mark their answers on a separate page (as for many exams in
schools or universities) as this will substantially increase respondent burden.

Alternatively, the responses in printed questionnaires can be manually
entered into a data file.

The use of spreadsheet functions such as the form function in Excel can be
used to enter data from a printed questionnaire into a spreadsheet, but you will
quickly reach a point where it is less time-consuming to use other data entry
software that provides a page that looks exactly like each of the printed pages
in the questionnaire. In this case, the data entry person only needs to click
on the appropriate box or circle that was checked on the printed form. The
simplest solution is to use online survey software such as Qualtrics or Survey
Monkey to construct the questionnaire for data entry, even if an online version
will not be used for the survey. Data for printed questionnaires returned by post
can then be entered by staff using the online format.

If multiple survey methods are used, include a variable that identifies each
type of questionnaire and its data entry method: printed questionnaires that are
manually entered into the software, printed questionnaires that were read by
machine, and different online methods where data entry is automated (desktop/
laptop, tablet, smartphone, CATI, face-to-face interviews).

6.1.3  Checking Returned Questionnaires

Questionnaires returned online or by post should be checked as soon as possi-
ble for missing data and to determine if the questionnaire was fully completed
or if the respondent dropped out before the end (premature termination). When
data are missing for a key question, it may be worth contacting the respondent
by email to ask if they would complete the question. The email should include
the question itself — respondents cannot be expected to remember a question or
make an addition or correction in the online version.

Very serious problems in returned questionnaires, for instance if they occur
early in the questionnaire or affect a high percentage of respondents, may
require mid-survey revisions. A revision should only be made if it can maintain
comparability with earlier responses to the questionnaire. For instance, it may
be possible to rewrite an interval level question as an ordinal question (earlier
responses can be recoded to fit the ordinal question) or use fewer categories in
an ordinal question that overlap with the original categories.

Printed questionnaires should be entered into the database as soon as possi-
ble so that the results can be checked and for security. (This may incur a cost
if the task of machine reading questionnaires is contracted out.) Once the data
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are entered, the completed questionnaires must be kept in a secure location
(section 6.3.2 below).

6.2 POST-SURVEY ACTIVITIES
6.2.1  Calculating Response Rates

Once the survey is completed (no longer in the field), the response rate needs
to be calculated. Two response rates are needed: (1) the crude response rate
which equals the number of returned questionnaires divided by the number of
questionnaires sent out, and (2) the adjusted response rate. The latter adjusts
for non-contacts and ineligible responses.

Non-contacts

A failure to contact sampled individuals in a postal or online survey can occur
because of an incorrect email or postal address or if the sampled individual is
no longer employed in the organization. Errors by post are visible when the
package with the questionnaire is returned unopened and errors by email are
identified through undeliverable emails. The adjusted response rate equals the
number of returned questionnaires divided by the number of questionnaires
sent out, minus sampled individuals for whom contact could not be made.
For example, if 500 questionnaires were sent out and 200 were returned, the
crude response rate is 200/500 or 0.40 (40%). If there were 48 non-contacts
the adjusted response rate is 200/(500—48) or 0.442 (44.2%). The adjusted
response rate is often several percentage points higher than the crude response
rate.

Ineligible responses

The identification of the population and the sampling frame determines eli-
gibility for inclusion in the survey, with questionnaires presumably only sent
to eligible individuals. Nevertheless, it is common to receive a few ineligible
responses. For instance, the sampling frame could be limited to publicly
owned organizations with ten or more employees, but there may be a few
responses from private sector organizations or public sector organizations
with fewer than ten employees. This occurs because the data used to construct
the sampling frame is imperfect or out of date. It is a good idea to include
a few questions in the survey to establish eligibility and use this information
to identify ineligible responses. Any ineligible responses need to be removed
from the numerator, the denominator and the dataset. In the example above,
adding five ineligible responses gives an adjusted response rate of 43.6% or
0.436 (200-5)/(500—48-5).
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If a simple random sample was used, only the adjusted response rate for all
sampled individuals is required. For a stratified random sample, the response
rate should also be calculated for each cell within the sampling frame. This will
be required for calculating weights for data analysis (section 7.2.1).

6.2.2  Non-respondent Analyses

Non-respondents can differ from respondents in ways that could bias analyses.
The next step is to determine which of three types of non-respondent analyses
are required:

1. Use existing data to look for differences between the respondents and
non-respondents. Existing data can include information used to select the
sample, such as the sector and size of the organization, or the job position
of sampled individuals. Other information that may be available is the
location of all sampled individuals (country, state, region, municipality,
etc.) using street addresses or other information, and ownership status
(public, private, government, etc.).

2. Compare differences in key variables in the questionnaire between early
and late respondents.

3. Conduct a short non-respondent survey.

A simple rule of thumb can be used to determine if non-respondent analysis is
required and, if yes, which type is necessary, using the adjusted response rate:

* 80% or greater: no non-respondent analysis is required.

*  50% to 80%: determine if there are significant differences between your
respondents and non-respondents using existing data and compare early
and late respondents.

* Less than 50%: analyse existing data, compare early and late respondents,
and conduct a non-respondent survey if possible.

If a stratified sample was used, it is useful to examine the response rate for
each sample cell in the sampling frame and follow the rules of thumb for each
sample cell.

Using existing data

Table 6.1 provides an example of a simple random survey of businesses that
was conducted at a regional level in 2016. Following the rule of thumb above,
this required using existing data to look for differences between the respond-
ents and non-respondents, but a non-respondent survey is not required. Table
6.1 provides existing information on the sector of each case for the full sample
(column c) and for respondents only (column a) and non-respondents only
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(column b). There is little difference in the distribution of sectors between the
respondents and the full sample, as shown by comparing the results in columns
a and c, but this is because column c includes the cases in column a. A compar-
ison between columns a and b is preferable and shows the difference between
respondents and non-respondents. The differences are minor, except for the
sector ‘natural resources’, which is over-represented among the respondents,
and the sector ‘accommodation and food services’, which is under-represented
among the respondents, accounting for only 5% of the respondents and 10.2%
of the non-respondents. The number of non-respondents for natural resources,
at 26 (761*.034), is small for a non-respondent survey, but it would be possible
to conduct a small survey of the 78 (761*0.102) non-respondents in accom-
modation and food services, if there is other information to suggest that the
respondents differ in important ways from the non-respondents.

Early versus late respondents

Research on the effect of non-respondents has often analysed differences
between early and late respondents, on the assumption that late respondents
will share similarities with those that never respond to a survey (Hendra and
Hall, 2019). Early and late respondents can be identified through a gap in
responses, for instance there could be a long lag between the second and third
reminder letter, or the respondents could be divided between the first half to
respond and the second half. The results for key variables should be compared
between the early and late respondents to determine if there are statistically
significant differences. For instance, a study on management methods could
compare the share of early and late respondents for specific management
activities.

Non-respondent survey
A non-respondent survey should be conducted as soon as possible after the end
of the main survey and needs a high response rate, preferably over 80%. This
is increasingly difficult to achieve, but the chances of success will improve if
a suitable protocol is followed. To maximize response rates, non-respondent
surveys should be conducted by telephone, take no more than two to three
minutes of the respondent’s time, and focus on a few key questions that are
linked to the purpose of the survey. Since it is important to implement the
survey on the first contact with a potential respondent, a non-respondent
survey should use highly skilled interviewers who can get through reception-
ists (if present) and convince potential respondents to participate. The inter-
viewer should stress that it will only take a few minutes to answer the questions
and that their participation will be enormously helpful to the survey.

Table 6.2 gives an example of a short non-response survey that uses simpler
versions of three key questions in the main questionnaire. The research question
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Table 6.1 Distribution of survey respondents, non-respondents, and the
total sample by sector, average response rate 61.3%

a b c d

Distribution Distribution Distribution

of 1,204 of 761 non- of 1,965 total Response
Sector Respondents respondents sample rate by sector
Natural resources 6% 3.4% 5% 73.5%
Financial, rental and information 8% 5.4% 7% 70.0%
Professional and administration 13% 10.4% 12% 66.4%
Manufacturing 23% 20.4% 22% 64.1%
Health care and social services 5% 5.0% 5% 61.3%
Transport and warehousing 5% 5.0% 5% 61.3%
Construction 10% 10.0% 10% 61.3%
Trade 20% 22.6% 21% 58.4%
Other services 5% 7.6% 6% 51.1%
Accommodation and food 5% 10.2% 7% 43.8%

100% 100.0% 100%

Table 6.2 Example of a non-respondent survey

In the last year, did your firm develop or improve any software, yes or no?
Yes O No O Don’t know (do not O
prompt)

[If 1 = yes] In the last year, did your firm include free or open software code in any of the software

developed or improved by your firm, yes or no?

Yes O No Od Don’t know (do not O
prompt)

Does your firm hold one or more software patents in any jurisdiction, yes or no?

Yes O No O Don’t know (do not O
prompt)

concerns the effect of both open-source software code and patented software
code on software innovation. The key characteristic of the firm is whether
it develops software (if it doesn’t it is not eligible for the survey). If firms
pass this requirement, then the key characteristics are if they use open-source
code and if they have a software patent. The ‘do not prompt’ for the ‘Don’t
know’ option reminds the interviewer to only use this option if reported by the
interviewee.

Usually, a sample of 50 non-respondents is sufficient for a non-response
survey. A more exacting estimate of the minimum size of the non-respondent
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survey is advisable if you expect respondents with characteristics of interest
to your research to be more likely to reply than respondents without these
characteristics, or if your study is designed to evaluate the effectiveness of
a government policy or other type of intervention. Under these conditions,
you should determine the ability of the non-respondent survey to detect a
‘meaningful’ difference in comparison to your respondents. For instance, a
20% difference between respondents and non-respondents on a key variable
might be considered as a meaningful level of bias for the research questions.
Use online software to determine the necessary sample size (section 5.5.3).

6.2.3 Data Editing (Cleaning)

Once the survey is closed and almost all expected questionnaires have been
received (other than a few late returns), the data need to be ‘cleaned’, which
involves checking the data and coding for errors, checking the variable names,
addressing missing data, and running checks on response behaviours that can
reduce data quality (section 3.9). Data cleaning can take between a few weeks
and a month or longer. Before you begin cleaning the data file, it is essential to
save the original master file and use different names for subsequent versions.
This makes it possible to return to the master file if an error is accidentally
introduced into the data during data cleaning. You should also save and rename
versions as you work.

Flag variables

It is common for the values of many variables to be changed as a result of data
cleaning, either to correct errors or to impute new values, as for variables with
missing data. For all variables with changed values, add a new flag variable
to the data file that identifies changed variables and the type of change. For
instance, the original variable ‘QA2a’ could be accompanied by the flag vari-
able ‘FLAGQA2a’ where the value equals 1 if QA2a is imputed, 2 if a change
was made for a different reason, and 3 if the quality of the data is low, due to
evidence of satisficing or other undesirable behaviour. In analysis, the flag
variable will permit excluding QA2a if it is necessary to exclude imputed
values or to check the difference in results with and without the exclusion of
lower-quality data.

Checking data for errors

Errors can occur from the respondent entering illogical or ineligible responses
into the questionnaire. Most of these can be prevented in an online format,
but on a printed questionnaire a respondent could enter percentages that sum
to over 100% or make a mistake when entering interval data for sales or the
number of employees.
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There can also be logical inconsistencies between questions. For instance,
a respondent could report 1 billion Euros in sales and ten employees, or report
zero exports in one question and positive export sales in another, or report no
product innovations but sales from product innovations. For the sales example,
the respondent may have made a mistake in entering the data, for example
by adding an extra three zeros that changed the sales from a more logical 1
million. Producing frequency results for interval level questions can be used to
identify outliers. Crosstabs can compare the results between two or more ques-
tions to identify logical inconsistencies in related questions (Leiner, 2019).

When errors are found, the first step for data obtained from printed question-
naires is to check the original questionnaire, as the error may have been created
during data entry, or the answer may be difficult to read. If this is not the cause,
the solution is either to contact the respondent or look at other variables in the
data that provide evidence for interpretation. For instance, a respondent who
reports no innovations in an early question, but reports innovation activities in
a later question, is likely to have an innovation and incorrectly answered the
early question. If the evidence is convincing, the value of the early question
can be changed and the change noted in a flag variable.

Another error is when two responses are obtained from the same sampling
unit. This can occur because the respondent answers a second time after
a reminder, for instance they answer first to a printed version and a second
time to an online version (or vice versa), or a second response is completed
by a colleague on the original respondent’s behalf. Repeats can be identified
by searching the list of questionnaire IDs for questionnaires with the same ID
number. If found, compare the two questionnaires and keep the version with
the lowest number of missing values. If equal, keep the first one. The answers
to a few questions may also differ between the first and second response, but
only replace data that were missing in one questionnaire with data available in
the other. Other attempts to guess at the best of two different responses could
introduce your own biases into the data.

Always evaluate the written description in response to an ‘other’ option in
a list question. For example, a list question on the types of services provided
by a public sector agency could include seven types of services, such as ‘edu-
cational services’, ‘health services’, ‘housing or urban services’, etc., plus an
‘other’ option with space to write in a description. In many cases the written
examples for the ‘other’ option are sufficient to reassign the response to one of
the items in the list.

Variable coding

All coding should be checked to ensure that no errors were made, particularly
for ordinal response categories that use numbers for ‘low’ to ‘high’ importance
or another ordinal measure. More often than one might think a question can be
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erroneously coded in the reverse direction, for instance ‘3’ equals low impor-
tance when the intention was for ‘3’ to equal high importance.

Variable names

Survey software can automatically generate long variable names. If you plan
to use syntax files (a list of commands) to analyse the data, you will benefit
from replacing long variable names with shorter names that are easy to type.
Even if the statistical software has dropdown lists that permit pasting names
into a syntax file, it is frequently faster to type short names than to search lists.
In case errors force you to return to the original data, keep a log of manual var-
iable name changes or the syntax file to automatically change variable names.
A short name can include the section, question number and sub-question
number. For instance, variable names for five sub-questions for question 2 in
Section A could vary from QA2a to QA2e. Commonly used variables such as
the number of employees can be given simple names such as ‘employnum’.

Missing values

It is very common for a questionnaire to contain several missing values, where
there is no response to a question (an item non-response). This will be more
common in printed questionnaires than online questionnaires because the latter
can provide a reminder when a question is missed.

For all survey types, the first step is to calculate the item non-response for all
questions. This should be very low (less than 3%) for yes or no questions and
low (less than 5% to 10%) for ordinal questions. The item non-response rate is
usually higher for interval level questions. It can also increase for all types of
questions located near the end of the questionnaire.

Missing values are a challenge because they can considerably reduce the
number of cases available for multivariate analysis. Where feasible, missing
values should be replaced with an imputed value and marked in the relevant
flag variable. There are several approaches to estimating the unknown value
of an item non-response. All approaches require careful evaluation and
judgement.

Under some conditions a missing value can be assumed to equal zero or no
or low importance, as in a matrix question. An example is given in Table 6.3.
The respondent completed the questions for expenditures on the purchase of
machinery and equipment and for the purchase of training services but left
blank the questions for the purchase of research services and licences. The most
likely value for these two questions is zero, with the respondent neglecting to
fill in a value. An alternative explanation is that the respondent did not know
the answer, but the expenditures would likely be very low, since the respond-
ent was aware of a $5,000 expenditure on the purchase of design services.
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Table 6.3 Example of missing values for interval data

In the last year, approximately how much did your business spend on the following types of purchases from

other businesses:

Report in thousands of dollars (,000)

Purchase of machinery, equipment or technology $ 150

Purchase of research services from other businesses $

Purchase of training services from other businesses $ 5
$

Purchase of licences to use patents

Consequently, changing the missing value to zero will either be correct or
acceptably close to the true value.

For matrix questions, respondents may also skip question items of low
importance. If there is only one missing value in a matrix question the
respondent probably did not notice it, which is a true missing value. If multiple
sub-questions were filled in, with several missing, the respondent may not
have found the skipped activities to be important. It might be possible to assign
these values as equal to ‘low’, but this is more likely to create errors than the
example in Table 6.3.

Other imputation methods for missing values are to impute the value, using
the nearest neighbour method, means or regression.

Nearest neighbour methods can impute missing values for nominal and
ordinal data. The technique replaces the missing value with the response to
the question by a ‘nearest neighbour’ donor case that is the most similar case
to the recipient case on multiple characteristics, for instance a non-profit
organization of comparable size, active in the same field, located in the same
country, etc. The case should also share the same values for other relevant
survey questions, such that differences between the donor and recipient case
are minimized.

Assigning mean values is relevant to numeric variables. The mean value
reported by other cases that share similar characteristics as the recipient case
(sector, size, country, etc.) is calculated and used to replace the missing value
in the recipient case.

Regression analysis can estimate missing numeric, nominal and ordinal
data. The regression uses other cases in the data file and estimates an equation,
using several variables collected in the survey that are known to predict the
value of the variable of interest. For example, regression could be used to
estimate revenue earned in the previous year, using data for variables that are
known to influence revenue such as the number of employees, sector of activ-
ity, past capital investments, number of patents owned and innovation activity
in the previous year. The values for each of these variables for the recipient
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case can be entered into the regression equation to predict the missing value
for sales revenue. The problem with this approach is that it can predict unlikely
results, such as negative values. All estimated values need to be checked to
determine if they are plausible.

For each of the above three imputation methods, cases with imputed values
for a dependent variable should be excluded from regression and other infer-
ential statistical analyses because the imputed value is based on identified
relationships between variables in other cases. This will artificially increase
the correlation between the independent and dependent variables in statistical
analysis.

Satisficing behaviour

The results for all matrix questions in both online and printed questionnaires
should be checked for satisficing behaviour that results in giving the same
response to all items in the question. This behaviour should be identified in the
flag variable. This permits sub-questions in an affected matrix to be included
and excluded during analysis to determine if exclusion makes a notable differ-
ence to the results. If the answer is yes, responses that have been affected by
satisficing behaviour should be excluded.

Late respondents could give less thought to each question than early respond-
ents. One study found that late respondents had higher item non-response rates
than early respondents, but there was only weak evidence to suggest that the
answers were less accurate and there were no differences in scale reliability
(Olson, 2013).

Paradata collected in the main survey (section 5.7) can be used to identify
respondents who rush or speed through the entire questionnaire. Very short
survey completion times of less than half the average time is a strong marker
of poor-quality data (Leiner, 2019; Revilla and Ochoa, 2014). In some cases,
all data from speeders may need to be excluded during analysis.

Speeding can also be limited to a single question or a type of question.
Affected questions can be flagged to enable a comparison of results with and
without speeders. This method should not be used to assess factual questions
as better-informed respondents will be able to respond more quickly (Leiner,
2019).

Speeders can’t be identified in printed questionnaires. When the survey
method uses both printed and online formats, it may be of interest to use para-
data for online respondents to identify questions that are affected by speeding
and to take this into consideration when evaluating results for all respondents.
However, do not exclude only online cases affected by speeding for specific
questions, since this may introduce bias.
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6.3 OTHER ISSUES

Other issues that affect survey data include options for data linkage, data secu-
rity, data anonymization, and validating results.

6.3.1 Data Linkage

Data linkage includes all methods of adding data from other sources to the
survey database. Data can be available for individual sampling units, such as
administrative microdata on the sales or number of employees for businesses,
or for different aggregates of respondents. For example, a survey of multiple
managers within municipal governments could include data for each munic-
ipality, such as a categorical variable for the population of the municipality
(under 1,000, 1,000 to 9,999, 10,000 to 24,999, etc.) or the municipal budget.
All respondents from the same municipality would be given the same values
for population and budget. A commonly used aggregate variable is the geo-
graphical region, such as the local region, state or country.

Linking microdata is very advantageous, particularly when it provides infor-
mation with a time lag or interval level data. Relevant data may be available
from public data sources such as Dun and Bradstreet or Orbis, but the sam-
pling units used in the survey and the public source must match. For instance,
a survey of establishments will not match public data at the enterprise level.
Care must also be taken to ensure correct matching, as many organizations
share similar names, or an organization can have different subsidiaries.

6.3.2  Data Security

Ethics approval in many countries or government regulations can require the
use of specific methods to maintain the security of data on individuals or organ-
izations. The General Data Protection Regulation (GDPR) for the European
Union permits personal data for scientific research to be kept for an undefined
length of time if it is stored securely (Article 5.1.e). A safe interpretation of this
rule is to separate contact information from questionnaire data and store the
latter in a separate location. In some countries, ethics approval requires data
to be securely stored for a defined period of time, such as for five years after
analyses are completed, after which time the data must be destroyed.

Secure storage requires all confidential data to be kept on secure
password-protected computers and encrypted. Confidential data in printed
form, such as completed printed questionnaires, need to be kept in a secure,
locked location.
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Within your research group, you need to obtain a signed confidentiality
agreement from all individuals who will have access to the survey microdata.
Annex 6.1 provides an example that can be modified to meet national or other
confidentiality regulations.

6.3.3 Data Anonymization

Growing interest in open data in many jurisdictions could require you to
publicly provide anonymized data for use by other academics, as discussed in
section 5.3.2. Anonymization can ensure confidentiality and permit the public
release of data for non-commercial research. However, anonymization must be
done very carefully. It must ensure that other users of the data cannot identify
the individual respondent or their organization.

The first method is to remove all identifying variables that could be used
singly or in combination to identify the respondent or their organization.
Common identifying variables include the location (country, region, city) of
the organization, the industry or main activity of a private sector organization
or the primary function of a government agency, the number of employees,
sales or budgetary data, and written descriptions, for instance the most impor-
tant challenge faced by the organization or the most important innovation
in the last two years, and all information on the respondent such as their job
classification, years of experience, age, gender, etc. The questionnaire should
also be reviewed carefully to identify any other questions that could be used
for identification. Removing identifying variables can be an effective form of
anonymization, but for many types of research de-identified survey data is of
much less value than data that contains this information.

The second method, which can be combined with the first, is to transform
variables. For example, interval level data on the number of employees can be
replaced with ordinal data (fewer than ten employees, nine to 249 employees,
250 + employees). Other interval level data could be transformed to nominal
data. For example, a question on new equipment expenditures could be con-
verted to a yes/no variable, with any expenditures on new equipment equal to
yes and no otherwise. Ordinal questions, such as those on an importance or fre-
quency scale, can also be anonymized by replacing the result with the average
for the three most similar organizations to the target organization.

Transforming variables using these methods will only provide an acceptable
level of anonymization if there are four or more cases within any cell (for
instance in a table) that could be constructed during analysis and which include
potentially identifying information. In addition, for numeric variables, a single
case in a cell cannot account for more than 70% of the average value of the cell.
As an example, a cell reporting nominal data could be based on five potentially
identifying variables: large firms (over 250 employees), in manufacturing,
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conducting R&D, exporting to foreign markets, and located in Denmark. This
cell may contain four or more firms, but the replacement of ‘manufacturing’
with the ‘pharmaceutical’ sector, or the addition of a more detailed location
variable (city or region), could result in the data in this cell being based on
fewer than four cases. With fewer than four cases, a well-informed person
could guess the identity of one or more of the firms. To be secure, this method
requires expertise and sufficient analysis to determine that no combination of
identifying variables will produce a cell with fewer than four cases or have one
case that accounts for 70% of a numerical average.

If you are required to anonymize your data, you need to budget for adequate
funding and time to ensure that your anonymization is secure.

6.3.4  Validating Results

Key indicators for data collected through surveys based on non-probability
samples, or probability samples with low response rates, should be validated
against other reliable data sources, if possible. For example, it may be possible
to compare survey estimates of average sales in specific sectors against equiv-
alent government administrative data, after adjusting for firm size. Data on the
share of firms that applied for a patent could be validated against reports using
patent data to produce similar indicators.

6.3.5 Respondent Report

A respondent report will be necessary if it was promised in the survey invita-
tion letter. The report should be completed and sent to respondents as soon as
possible after the data are cleaned. The report should be short (between ten and
30 pages), focus on results of interest and provide descriptive results. It might
be worthwhile to include a section where the respondent can compare results
with its peers. For example, if the survey covers academic, private and public
hospitals, results could be provided for each hospital type. A good layout is to
provide one colourful chart or figure per page with a brief written explanation.
There is no need to include multivariate results. The report can be emailed to
respondents to reduce costs or mailed if you only have a postal address. You
can inform respondents by email about future publications in journals.

6.4  CONCLUSIONS

Analysis of survey data does not begin once data is collected. Instead, there is
an interval of up to a month or longer when a non-respondent survey may be
required, data edited and missing values imputed, or survey data linked to data
obtained from other sources. These tasks require attention to detail and accu-
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rate report keeping. Additional tasks such as data anonymization, validation
and preparing a respondent report can occur after data analysis begins.

It is essential to create flag variables to identify survey data that have been
changed in any way or variables that may be affected by undesirable behav-
iour such as speeding. Flag variables permit analyses that exclude or include
changed variables or variables affected by speeding.

Data editing is under the influence of Murphy’s law — something will go
wrong. It is essential to keep copies of the original data file before any changes
and keep updated copies (saved under different file names) while working
through the data editing process. When mistakes are made (as they will be),
you will be able to return to an earlier, mistake-free version.



7. Data analysis and reporting

7.1 INTRODUCTION

This chapter covers three topics that link data analysis and reporting to your
questionnaire design and survey method: survey characteristics that may affect
data analysis, such as the use of weighting and methods for dealing with ‘don’t
know’ responses and inter-rater variability in analyses; statistical models for
multivariate analyses; and information on survey methodology to include in
a journal publication. The discussion of statistical models only includes basic
information that is required to make decisions on question design (Chapter 3).
It does not describe how to apply statistical methods, for which there are mul-
tiple sources on descriptive and multivariate statistics to analyse survey data,
including econometrics textbooks (Cameron and Trivedi, 2005; Nardi, 2018)
or the Sage series on quantitative applications in the social sciences, which
provides in-depth explanations of close to 200 statistical methods.

7.2 SURVEY CHARACTERISTICS AND DATA
ANALYSIS

Several characteristics of the questionnaire or survey method may need to be
considered in data analysis, including sample weighting, missing values and
‘don’t know’ responses, common method bias, and selection from the use of
filter questions.

7.2.1  Sample Weighting

Weighting refers to the use of the inverse of the sample fraction to weight
respondents for analysis (section 5.5.1). For example, if the sample fraction is
0.2, the weight equals 5 (1/0.2), which means that each sampled case is equiv-
alent to five cases in the sampled population. The sample weights can also be
adjusted for the response rate. If the sample fraction is 0.1 and the response
rate is 50%, the realized sample is 0.10 * 0.50 = 0.05. The weight is therefore
1/.05 or 20.

Simple random sampling that uses the same sample fraction never requires
weighting when producing univariate estimates of population characteristics,
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such as means or frequencies, or for multivariate analyses such as regression.
An example of descriptive analyses that do not require weighting when there
is only one sample fraction is the percentage of science faculties with one or
more patents or the mean number of patents per science faculty. Conversely,
weighting by both the sample fraction and the response rate would be required
for output estimates for the sampled population, such as an estimate of the total
number of patent applications by universities.

When stratified sampling is used, weighting is required to produce uni-
variate estimates such as frequencies or variable means for the population of
interest (Solon et al., 2015; Winship and Radbill, 1994). The relevant weights
need to be assigned to each case in the survey database. Most statistical soft-
ware programs include variables that use assigned weighting values to weight
the data for analysis. SPSS uses ‘weight” while STATA uses the ‘svy’ function
that adjusts for differences in the sample size per sampling strata.

When more than one sampling fraction is used, the decision on whether
to weight data for multivariate analysis requires an evaluation of the purpose
of the analysis. Weighting is not necessary if the criteria used to stratify the
sample are related to the independent variables in the multivariate analysis
(Winship and Radbill, 1994). For example, commonly used criteria for strat-
ifying a sample are sector and size in studies of businesses. Weighting is not
required if these two factors are used as independent variables in regression.
Conversely, weighting produces better results with less error when the sam-
pling factor is related to the dependent variable. An example is an analysis of
the relationship between several independent variables and total sales when
firm size (number of employees) is used to stratify businesses for sampling.
This is because firm size is positively correlated with sales.

Other factors can affect the decision to use sample weights, such as het-
eroskedasticity (the standard error of the error terms varies by the value of the
independent variables) or research on treatment effects, as in studies of the
effect of policy interventions. These are specialized topics (see Solon et al.,
2015) that are beyond the remit of this book.

7.2.2  Missing Values and ‘Don’t Know’ Responses

As noted in section 6.2.3, missing values for specific questions are common
in survey data and can be addressed by several imputation methods. Similar
issues can apply to ‘don’t know’ responses. The simplest method of dealing
with ‘don’t know’ responses is to exclude them from analyses that use the
variable. However, this can result in a high percentage of excluded cases for
regressions or factor analysis that use multiple variables, since a case with one
‘Don’t know’ value out of ten variables may need to be excluded.
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There are three options: impute ‘don’t know’ responses following the
methods described in section 6.2.3, include the ‘don’t know’ responses in
the analysis, for example as a separate response option, or make a logical
assumption about its value. The latter is not feasible for some types of nominal
or ordinal variables where it is impossible to identify a logical value for a
‘Don’t know’ response. For example, there is no logical option for a ‘Don’t
know’ response to a list-based question for six types of collaboration partners.
Conversely, for Likert importance questions measured on an ordinal scale and
some types of nominal questions, a ‘Don’t know’ response is closest to a ‘zero’
or ‘low importance’ response than to other response options. For example,
a respondent asked to assess the importance of five collaboration partners
in a matrix question could answer ‘Don’t know’ to one of them. This ‘Don’t
know’ response can be assumed to be equivalent to the lowest option provided
(low) on the assumption that the respondent would be aware of important
collaboration partners. The same assumption can be made for a list of related
nominal questions where the response options are ‘yes’, ‘no’ and ‘don’t know’.
However, ‘don’t know’ responses cannot be changed if this option is selected
for all items in a list or matrix question. This is either satisficing behaviour or
the respondent really does not know the answers.

It is good practice to conduct analyses both including and excluding
imputed missing values and reassigned ‘don’t know’ responses. In many cases
the results will be similar when affected cases are included or excluded, but
a closer look at the data may be warranted if there is a significant difference
in the results. A closer look could identify a single variable that leads to the
difference or find that imputed values are correlated with other factors.

7.2.3 Common Method Bias

Common method bias (or common method variance) is unlikely to be
a problem with a well-designed questionnaire that has been cognitively tested
and uses different measurement methods (section 3.5.6), but journal reviewers
may expect to see the results of analyses to determine if common method bias
is present.

A widely used method for detecting common method bias is Harman’s
one factor test (Fuller et al., 2016), which uses factor analysis to identify the
amount of variance loaded on one factor. If this exceeds 50%, common method
bias is assumed to be present, with a single factor explaining the majority of
the variance. To calculate, use a factor test available in a statistical package,
include all variables to be used in the multivariate analysis, and set the number
of factors to equal 1. Fuller et al. (2016) identify other methods for detecting
common method bias or variance.
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If common method bias is detected in your data, Tehseen et al. (2017) cover
statistical methods that can be used to control for it during analysis.

7.2.4  Selection Due to Filter Questions

Filter questions create one or more different groups of respondents for which
data are missing for respondents that were filtered out. For example, you may
be interested in the financial amount businesses invest to limit their fossil fuel
use, measured as an interval level variable and used as the dependent variable
in an Ordinary Least Squares (OLS) regression. Your questionnaire includes
different strategies, drivers and activities to reduce such use, including a sizable
number of questions on different types of eco-innovation activities. The data
for these questions are missing for firms that report no innovation activities in
a filter question. You can include non-innovative firms in some analyses of the
effect of firm characteristics on business investment, but OLS analyses that
include innovation activities will need to exclude non-innovative firms. This
can create biased results if innovative firms have higher investments to limit
fossil fuel use than non-innovative firms, which seems likely.

There are two solutions. The first is to minimize the use of filters in your
questionnaire. For instance, instead of including a filter on whether the firm
had innovation activities, ask all firms if they conducted several activities,
including both innovative and non-innovative activities. Many questions can
be revised in this way, but you may still need to ask some firms a series of
questions for which their answer will be ‘no’. This can annoy respondents
and lead them to drop out. The other option is to use a statistical method for
self-selection (the cause of the bias), such as Heckman’s self-selection model.
First, estimate the probability to be innovative on the whole sample and extract
from the model the ‘inverse Mills ratio’. Second, include the inverse Mills
ratio as a control variable in the model limited to the sub-sample of innovative
firms (Cameron and Trivedi, 2005).

7.3 MATCH BETWEEN QUESTIONS AND
STATISTICAL METHODS

Multivariate statistics are available for small samples and for larger samples.
Qualitative Comparative Analysis (QCA) or Partial Least Squares are useful
for small samples, while larger samples can be analysed using Structural
Equation Models (SEM) or different types of regression analysis.

The measurement level for the questions used to construct the dependent
variable will determine the types of regression models that can be applied to
survey data. Before you complete the design of your questions, it is worth
thinking about the type of model you plan to use and if you can gather data at
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Table 7.1 Appropriate regression models by the measurement level of
the dependent variable

Measurement level Models Examples

Continuous interval data Ordinary Least Annual revenues
Squares (OLS)
Interval with left or right Tobit High or low values of the dependent variable are
censoring not available, for instance all values above one
million are lumped together.
Interval count data with a large ~ Poisson, negative Average number of patent applications for
percentage of zero or 1 values binomial businesses in a specific year. A high percentage
will report zero patents.
Ordinal Ordered logit or Importance scales or small number of counts,
ordered probit such as the number of up to seven collaboration

partners used by businesses.

Nominal (yes or no) Logit or probit An action or outcome is present or not (yes or
no), or there is a choice of one of two options,
one of which is defined as yes and the other

as no.

Nominal with more than two Multinomial More than two discrete options that do not
options overlap. A business could decide to develop
a new employee safety policy entirely on its
own, with the help of a major consulting firm, or

with the help of a small innovation lab.

the necessary measurement level. You will need to collect interval level data
for a dependent variable if you plan to use OLS. However, interval questions
are often affected by a high item non-response rate of 40% or more that will
seriously reduce data quality. An alternative is to link the survey data to an
external source of interval data, but make sure that this is possible before
you complete the design of your questionnaire, since confidentiality or other
restrictions could limit your ability to access external data.

Another option is to use a different measurement level to collect data, such
as an ordinal scale.

Changes to the measurement level, for instance from interval to ordinal,
will require changing the statistical model. Whereas Ordinary Least Squares
(OLS) can be used for interval level data, an ordered probit or logit model
are appropriate options for dependent variables measured on an ordinal scale.
Table 7.1 matches the level of data measurement for the dependent variable
with appropriate multivariate regression models. This table is not exhaustive,
only reporting commonly used statistical models to analyse survey data. For
instance, OLS assumes a linear relationship between the independent and
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dependent variables, but non-linear models are also available for continuous
interval data.

Two other possible characteristics of your data will require different statis-
tical treatments that are available for many of the models listed in Table 7.1. If
you have collected data at different points of time (panel data) you will need
to adjust for these effects in your statistical model, but you may not need to
collect additional information other than the date of each panel. Nested studies
collect data at two or more levels. For example, data for multiple individuals
within a sample of organizations has two levels: the individual level and the
organizational level. The data collected from individuals within the same
organization will not be independent because the organizational culture or
rules could influence all respondents from the same organization to answer
some of the questions in the same way. Consequently, you need to use multi-
level (hierarchical) methods to control for this effect.

7.3.1 Non-random Samples, Censuses, and Large Samples

There are a few other important aspects of statistics to consider when conduct-
ing analyses and reporting results.

The calculation of statistical significance (the p value) assumes probability
samples with random selection. Low response rates seriously constrain the
value of descriptive results from probability samples, but the data obtained
from samples with low response rates can be used for multivariate regression
(Cornesse et al., 2020; Dassonneville et al., 2020).

Do not report statistical significance for descriptive results from a census
with a high response rate. A census with a sampling fraction of 1 is not
a sample and consequently statistical significance is meaningless. Any iden-
tified difference within groups in a census is a real result and does not require
a test for statistical significance to determine if this effect would be identified
by chance. It is up to you to decide if the differences are large enough to be
meaningful.

Very large sample sizes, such as 5,000-10,000 cases or more, create a chal-
lenge because very small differences in two groups within the sample can
be statistically significant. For instance, the sample could be large enough to
detect a 2% difference at a probability of 0.05 or 0.01. Again, it is up to you
to decide if this difference is meaningful. For regression models using census
data, it is helpful to look at the marginal effects of the independent variables to
identify meaningful variables.
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7.4  WRITING UP YOUR METHODOLOGY FOR
A JOURNAL ARTICLE

The reporting of survey methodology in many social science disciplines is
poor. One study of 1,193 survey articles in business and management found
that 23% did not give the response rate and 40% did not report the number of
responses that were excluded due to incomplete data or other reasons (Mellahi
and Harris, 2016). Often the methodological details given in an article or in
a report are insufficient for assessing the quality of the study. The information
provided in a paper should provide information on questionnaire testing, basic
information on the survey implementation, and exact quotes of all questions
used to construct variables.

Information on questionnaire testing should include whether cognitive
testing was conducted and, if yes, the sample selection criteria for inter-
viewees and the number of cognitive interviews conducted. A description of
pilot testing should include the sampling method (random sample, purposive
sample, etc.), the size of the sample and the adjusted response rate.

Basic information to report for the main survey includes the dates the survey
was in the field, the reference period, the survey collection method (online,
postal, etc.), the number and types of follow-ups (email, mail, etc.), the total
number of questionnaires sent out, and the number of responses excluded
because they were ineligible or because the respondent could not be reached.
The adjusted response rate should be provided. Briefly describe research to
detect differences in respondents and non-respondents if the response rate is
less than 80%, including a non-respondent survey if conducted. If a stratified
random sample is used, identify descriptive or multivariate results that use
weighting.

Finally, include exact quotes of all questions used to construct all variables
used in the article and provide a web link or other reference to the full ques-
tionnaire. Readers need to make their own judgement over your interpretation
of survey questions. It is good practice to scrupulously follow what is said in
the question and not to deviate by reinterpreting one or more questions to fit
your research questions. Since this is your questionnaire, deviations should not
be necessary.

7.5 CONCLUSIONS

Statistical issues such as the choice of a statistical model, common method
bias, the effect of question filters, and the use of statistical probability need to
be considered before completing the design of your questionnaire to minimize
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future problems during data analysis. In addition, journal articles based on
survey data need to report full methodological information so that readers can

assess the quality of your data.



8. Conclusion

This handbook covers all aspects of designing and implementing a question-
naire survey on the activities of organizations such as businesses, public sector
agencies and non-governmental organizations. The chapters are also relevant
to surveys on the perceptions or actions of individuals. The book discusses the
initial steps of designing a questionnaire to answer research questions, through
implementation and data cleaning, to the preparation of questionnaire data for
statistical analysis.

Often, one of the first steps is to create a calendar time budget and a financial
budget for a survey, particularly if you plan to apply for funding before you
begin work on the first steps of writing a questionnaire. The various expendi-
ture lines in a budget will give the impression that designing and implementing
a questionnaire follows a sequential list of actions. This is not the case because
many of the steps are interrelated. Statistical issues such as the choice of a sta-
tistical model, concerns over common method bias, and the effect of question
filters need to be considered before completing the design of the questionnaire
and survey methodology. This will minimize future problems during data
analysis. Questions also need to be adapted to the survey method, which can be
based on interviews, conducted online, or use printed questionnaires delivered
by post. Ethics and confidentiality regulations will affect both the design of
your questionnaire and data management.

These relationships between different parts of the survey require familiarity
with all aspects of a survey, from questionnaire design to post-survey prepara-
tion of your data, before estimating a budget or beginning to design a question-
naire. The best preparation is to read the entire handbook, but, if short of time,
Chapter 2 gives an overview of all activities that need to be considered as part
of preparing budget estimates.

The goal of all surveys, whether of organizations or individuals, is to obtain
high-quality data at a reasonable cost that are suitable for answering a set
of questions. This requires a good response rate and an appropriate sample.
Translating your research questions into questions that can be understood by
all individuals in your sample is the first step should not be rushed. It requires
a thorough understanding of the relevant literature and often considerable
thought for how to put academic concepts into simple language.

Good practices for questionnaire design vary by survey method, with dif-
ferences for ‘heard’ questionnaires (telephone or face-to-face interviews) and
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self-administered questionnaires that are read by respondents, either on paper
or on a device such as a desktop/laptop, tablet or smartphone. You need to
decide on the survey method before designing your questions. Given declining
response rates to surveys, your questionnaire needs to be as short as possible,
which means leaving out ‘nice to know’ questions. A key goal is to ensure that
the questionnaire contains no more questions than are needed nor omits any
necessary questions to answer research questions.

Questionnaire testing is essential for minimizing errors from respondents
misunderstanding a question or being unable to provide an accurate response.
In addition to asking peers to evaluate questions, a questionnaire must undergo
cognitive testing with ten or more individuals drawn from the study population
and, if funds are available, testing in a small pilot survey. Testing ensures that
all questions can be understood as intended by all individuals in your sample
and the data collected are of high quality, achieving content validity (the ques-
tions measure what the researcher wants to measure), inter-rater validity (ques-
tions are interpreted in the same way by different respondents) and reliability
(respondents give accurate responses that result in very few false positives and
false negatives).

Survey implementation requires careful preparation, attention to detail
and a clear understanding of the research questions, which determine the
population of interest and the estimated realized sample size. This is almost
always the most expensive part of a survey and involves building a sample and
delivering the survey. Costs will be considerably reduced if there is an existing
database for the names and contact details of a sample of individuals to be
surveyed. If not, careful and potentially expensive research is required to con-
struct a sample. The cost of delivering the questionnaires to sampled individ-
uals depends on the survey method. The least expensive option is to conduct
an online survey, but due to low response rates it should be combined with
another survey method, usually a postal survey using printed questionnaires.

Once the survey is completed, time is required to process the collected data
before they are ready for analysis. This requires a non-respondent analysis to
identify possible biases between respondents and non-respondents, and also
data editing (cleaning) to check for errors, impute missing values, identify sat-
isficing and other respondent behaviours that can reduce data quality, and con-
struct flag variables to identify any variable that has been corrected or imputed.

Journal articles or reports based on survey data need to report full method-
ological information so that readers can assess the quality of the survey data.

Survey methods have changed considerably over the past two decades and
are likely to continue to change in the future. An example is the rise in the use
of the internet to contact sampled individuals, with respondents completing
a questionnaire on a desktop or laptop instead of on a paper version. In the last
decade, an increasing share of online respondents have chosen to complete
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surveys on their smartphone, requiring changes to question design and shorter
questionnaires that take less time to complete. Researchers have been testing
questionnaires online (web probing) to replace face-to-face cognitive testing,
although this is still experimental. Greater familiarity with online video meet-
ings because of the COVID-19 pandemic creates new options for conducting
interview surveys and cognitive testing by video. These are exciting devel-
opments because they can considerably reduce the financial cost and time to
conduct a survey.

Yet there is a sting in the tail — new methods may not be appropriate for
all individuals in a sample, or they may collect more limited data, as in web
probing or questionnaires designed for smartphones. It may be difficult in
a video call to build rapport with an interviewee, an important element of
cognitive testing. The best option for researchers is to use combined survey
methods, such as an online/postal survey, that provide potential respondents
with an alternative method of completing a questionnaire. Yet even this may
change in the future, as all cohorts of the population become increasingly
familiar and comfortable with online surveys.

Although new methods may offer many advantages, adopt them carefully.
Make sure that there is sufficient research to establish that the method is
effective for the types of individuals that you want to survey. For instance,
extensive research on a new method among university students or a com-
mercial panel is unlikely to be representative of middle or upper managers in
a business or government agency. In addition, research on new methods should
provide information on necessary changes to the questionnaire or the delivery
method to obtain good results.

Finally, always remember Murphy’s law: if something can go wrong, it will.
Keep careful records. Back up all data files. Don’t rely on recording interviews
—recording devices will fail, whereas it is almost always easy to acquire a new
pen for making notes if yours runs out of ink. Keep all originals of completed
questionnaires and data in a secure place, and keep copies in a different secure
place. Never put identifying information such as a respondent’s name or
company on a printed questionnaire or interview document. Murphy’s law
might cause you to inadvertently leave a completed form on a bus, train or in
a rental car. Instead, use an identification number on documents that links to
identifying information kept in a separate location.
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Annexes

ANNEX 4.1 ROLE-PLAYING EXAMPLE FOR
COGNITIVE TESTING

The ‘interviewer’ develops survey questions to answer a set of research
interests as explained below under ‘interviewer’. Three people play the role
of company managers who the interviewer then interviews to cognitively test
the questions.

Interviewer

You are very interested in how knowledge flows between private sector
firms, including ‘user innovation’ where a firm builds on an idea developed
by another firm or possibly an individual. User innovation is known to be
common in sports equipment (surfboards, mountain biking, etc.) and in
medical equipment, where a firm shares its knowledge with competitors. You
expect that technology sharing will result in improvements that both firms can
use. You are also interested if this also occurs for process innovation. It would
help if firms are aware of the processes developed by their competitors. One
question you have in mind is asking if firms have introduced a process inno-
vation before any of their competitors. If they say yes, then they must know
about their competitor’s process activities. You have developed a question for
this, but all of the people you have spoken to have said that firms won’t know
the answer because process innovations are kept secret.

Interviewee 1

You are the manager of a French firm with 700 employees that manufac-
tures personal care products such as shampoo, soap and sunscreen. You sell
products in eight countries. About 70% of your R&D budget goes on process
innovation and the remainder on product innovation. Your firm recently
collaborated with one other firm (an expert in organic coatings) and with a uni-
versity (an expert on nanoparticles that absorb sunlight) to develop a new type
of sunscreen based on nanoparticles. Your firm has also developed products
in-house without collaborating. In your sector firms sometimes share their
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discoveries with other firms, but often they do not because of the high level
of competition for personal care products. Firms in your sector carefully track
what other firms are doing.

Interviewee 2

You are the manager of the European subsidiary of an American software firm,
with 250 employees in Europe. Your firm is based in Switzerland and sells
products throughout Europe, but you also conduct R&D on real-time language
translation. As this is a fast-growing field there is a lot of sharing of informa-
tion such as software code with other firms active in this area, but your firm
rarely collaborates on innovation. However, there is a lot of technology sharing
occurring informally. Your research unit has recently developed a new method
that speeds up the coding process. You shared this information with one other
firm in exchange for assistance from this firm with your firm’s research on
blockchains, but this wasn’t sufficient. In the end you developed a new block-
chain method with this other firm. In order to increase its market, both you and
the other firm agreed to share this new method with your competitors.

Interviewee 3

You are the manager of a firm with 70 employees that makes disc brakes for
bicycles. Your firm is based in the Netherlands, with sales in the Netherlands,
the United States, France and Italy. You have never cooperated with other
firms or universities for product development because of an intense fear of
losing valuable intellectual property, but in the last year you contracted out
some research work to Delft University to prevent brake slippage in wet
weather. Delft University was able to solve the problem and provided your
firm with a minor technical solution. It was difficult to develop a low-cost
manufacturing process for this solution, but you did this entirely in-house to
prevent your process from leaking to your competitors. In your sector you need
to move fast once you introduce a new product onto the market because the
first buyers of your new products will be your competitors, who will immedi-
ately reverse engineer your innovations. Your firm does the same.
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ANNEX 4.2 INVITATION/INFORMATION SHEET FOR
COGNITIVE INTERVIEWEES

Dear [Name]

I am writing to ask for your participation in an interview as part of research
on the development of new or improved service innovations in the public
sector. The study, [NAME], is funded by [NAME OF FUNDER], with
participation by [list other participating organizations, if any]. The goal of
[STUDY NAME] is to provide practical recommendations for how public
sector organizations can improve the development and outcomes of their
services. The project researchers include myself, [NAME] and [NAME] of
[INSTITUTION].

Part of the [STUDY NAME] research involves a survey questionnaire on
the methods that public sector organizations use to develop and implement
services. The questionnaire asks about the use of information sources, the
role of different drivers and barriers in developing services, and questions on
how new or improved services are developed. In addition to [COUNTRY],
the survey will be conducted in [NAMES OF OTHER COUNTRIES], with
approximately [NUMBER] public sector managers in total receiving the
survey questionnaire.

Survey questions first need to be tested in interviews with a small sample of
potential respondents to ensure that the questions are understood as intended
and that respondents can answer them with a reasonable level of accuracy.
Many questions often fail this stage. As you can imagine, it is very impor-
tant to identify problems with questions before they are included in a large
survey.

You were identified as a potential interviewee by [EXPLANATION OF
SOURCE]. If you agree to participate, the interview will be conducted by
myself and [NAME] and can take place at your workplace. The interview
will require approximately 45 to 60 minutes of your time. No sensitive
information will be collected during the interview, since the focus is on your
understanding and ability to answer a sample of questions. Your responses
will be kept entirely confidential and no information will be reported that
could be used to identify you or your organization. The results of your inter-
view will only be used by project personnel for research on question design.

Your participation is entirely voluntary but would be highly valued and
would help to ensure that the questionnaire will be correctly understood by
potential respondents. We will contact you by telephone within a few days to
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ask if you are willing to participate. Even if you agree, you may still change
your mind at any time.

Best regards,

[NAME]
[INSTITUTION]

[Ethics approval details if needed]
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ANNEX 4.3 REMINDER EMAIL FOR A COGNITIVE
INTERVIEW

[DATE]
Meeting reminder to participate in a study on improved public services
Dear [NAME]

This email is a reminder for our forthcoming meeting on [DATE and TIME]
at [ADDRESS] to discuss proposed questions for a study on how public sector
managers can improve their services.

If you need to change the date or time for this planned meeting, please contact
me by email or by phone [TELEPHONE NUMBER].

Best regards,

[NAME]
[INSTITUTION]

[Ethics approval details if needed]
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ANNEX 4.4 CONSENT FORM FOR [STUDY NAME]

1. Tagree to take part in the research study named above.

2. Thave read and understood the cover letter for this study.

3. The purpose of the study has been explained to me in person or in an
information letter.

4. Tunderstand that the study involves my participation in an interview about
how I understand several questions on innovation and my views on the
accuracy of my answers.

5. T understand that participation involves no foreseeable risks because none
of my answers to the actual questions will be kept.

6. I understand that my answers on understanding and accuracy will be
securely stored on the premises of [NAME of INSTITUTION] for five
years and will then be destroyed.

7. My questions have been answered to my satisfaction.

8. I understand that the researcher(s) will maintain confidentiality and that
any information I supply to the researcher(s) will be used only for the
purposes of the research.

9. I understand that the results of this interview, if included in a publica-
tion, will be presented in such a way that neither myself nor [NAME of
ORGANIZATION] can be identified.

10. Tunderstand that my participation is voluntary and that I may withdraw at
any time without any effect.

If T so wish, I may request that any data I have supplied be withdrawn from the
research until [DATE].

Participant’s name:

Participant’s signature:

Date:
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ANNEX 4.5 EXAMPLE OF INTERVIEWER AND INTER-
VIEWEE QUESTION FORMATS FOR COGNITIVE TESTING

A. Interviewer

Service innovations

1.  Were any of your branch’s new or substantially changed services devel-
oped by:

(Tick all that apply)
(a)  Your branch mainly on its own
(b)  Your branch in collaboration! with others
(c) Mainly other branches of your agency or other government organi-

ogd

zations U
(d) Mainly other non-government organizations (businesses, consult-
ants, etc.) (|

Note: 'Collaboration requires an active role by your branch in the develop-
ment of a new or substantially changed service. Exclude contracting-out or
fee-for-service arrangements that do not involve input from your branch.

PROMPTS:

Ask them to define collaboration.

Did they read the definition of collaboration?

How did they arrive at their decision? Ask for examples for their responses.

2. Was your branch the first government organization in [country] to intro-
duce any of these new or substantially changed services?

It does not matter if the service was already provided by government organi-
zations outside [country] or by businesses inside or outside [country], as long
as your branch was the first government organization (National, state or local)
in [country] to provide them.

(Tick one box only)
(a) Yes |
(b) No t
(c) Don’t know |

PROMPT: Ask how they know. How accurate is their response? If no, are they
aware of other government organizations that introduced a ‘Country first’
innovation.
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B. Interviewee

1. Were any of your branch’s new or substantially changed services devel-
oped by:

(Tick all that apply)
(a) Your branch mainly on its own
(b)  Your branch in collaboration' with others
(¢) Mainly other branches of your agency or other government organi-

OO

zations O
(d) Mainly other non-government organizations (businesses, consult-
ants, etc.) O

Note: 'Collaboration requires an active role by your branch in the develop-
ment of a new or substantially changed service. Exclude contracting-out or
fee-for-service arrangements that do not involve input from your branch.

2. Was your branch the first government organization in Australia to intro-
duce any of these new or substantially changed services?

It does not matter if the service was already provided by government organi-
zations outside Australia or by businesses inside or outside Australia, as long
as your branch was the first government organization (Commonwealth, state
or local) in Australia to provide them.

(Tick one box only)
(a) Yes O
(b) No O
(¢) Don’t know O

Continue with question 3 on same page.
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ANNEX 5.1 SURVEY CONTACT LETTER

[Institutional letterhead]
[DATE]

Study on new or improved services in public organizations

I am writing to ask you to participate in an online survey on the introduction
of new or improved services by public sector organizations. The survey was
developed by [NAMES of INSTITUTIONS]. The research is funded by
[NAME OF FUNDER].

The survey asks if your organization has introduced any new or improved
services in the past two years and the methods that your organization uses to
develop and implement services. The survey is also relevant to organizations
with no new or improved services.

The purpose of the survey is to support government policies and programmes
across Europe with the goal of improving public services.

The survey will take approximately 15 minutes of your time. Your response
is completely voluntary and anonymous. No information will ever be publicly
released that could be used to identify yourself or your organization.

Within a few days you will receive an email from myself with a confidential
link to the survey. The subject line for the email will state ‘Survey on new or
improved services’. If you change your mind after submitting the completed
survey, you may still request, via email, that your results be deleted.

In appreciation for your participation, you will receive a report of the main
results by [DATE]. We hope that you find these results both interesting and
helpful for future planning and development of services.

If you would like more information on this survey, please contact  NAME] at
[TELEPHONE NUMBER] or send an email to [EMAIL ADDRESS].

[Signature]
[Name and title]

[Ethics approval number if necessary]
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ANNEX 5.2 EXAMPLE OF A FIRST AND SECOND
REMINDER LETTER

Example of a First Reminder Letter

[Institutional letterhead]
[DATE]

Reminder to participate in the survey on new or improved services in public
sector organizations

Dear [Name]

Approximately two weeks ago we contacted you to ask if you would participate
in a short online questionnaire survey on new or improved services in public
sector organizations. To date we have not yet received your questionnaire and
would like to remind you about this survey and its importance. However, if
you have recently completed the survey, please ignore this email.

The survey was developed by [NAMES]. The findings of the survey will help
public sector organizations to improve the methods they use to provide better
services to other government organizations or to citizens.

The survey should only take approximately 15 minutes of your time. No per-
sonally sensitive questions are asked. All information provided will be kept
strictly confidential. No results will be publicly released in any form that could
be used to identify yourself or your organization. If you participate, you will
receive a summary report of the main results in [DATE].

You can reach the survey by clicking on this link: [hyperlink]. Your password
for access is [password].

If you have any questions about the survey, please contact myself or [NAME]
at [NAME OF INSTITUTE] on [TELEPHONE NUMBER] or via email at
[EMAIL ADDRESS].

With best wishes,
[Contact name]

[Ethics approval number if necessary]|
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Example of a Second Reminder Letter

[Institutional letterhead]
[DATE]

Reminder to participate in the survey on new or improved services in public
sector organizations

Dear [Name]

We would still very much like a reply from you to our short online question-
naire survey on new or improved services in public sector organizations. The
results should help public sector organizations to improve the methods they
use to provide better services to other government organizations or to citizens.

Please respond to the survey even if you do not believe that your organization
has introduced a new or improved service in the last two years.

The survey should only take approximately 15 minutes of your time. All infor-
mation that you provide will be kept strictly confidential, with no results ever
released in any form that could be used to identify yourself or your organiza-
tion. If you participate, you will receive a summary report of the main results
in [DATE].

You can reach the survey by clicking on this link: [hyperlink]. Your password
for access is [password].

If you have any questions about the survey, please contact myself or NAME]
at [NAME OF INSTITUTE] on [TELEPHONE NUMBER] or via email at
[EMAIL ADDRESS].

With best wishes,
[Contact name]

[Ethics approval number if necessary]
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ANNEX 6.1 CONFIDENTIALITY AGREEMENT FOR
THE USE OF [SURVEY NAME], DATA FILE [NAME],
[DATE], COLLECTED OR OWNED BY [NAME OF
INSTITUTION].

L

agree to the following con-

fidentiality criteria for use of the above-mentioned survey microdata.

1.

I agree not to give a copy of any of the microdata, in whole or in part, in
any format (in paper, by email, in digital form, etc.) to any other person.

I agree not to permit any other person to have access to the data for the
purpose of analysis or for any other reason, except for persons who already
have a confidentiality agreement with [NAME of DATA OWNER] for the
use of this data.

I agree not to present any results or any part of the data in such a way that
any person could identify an individual organization, responding unit or
respondent. Presentation of the data includes oral, written, electronic or
any other form. Under normal use, this means that any cell (as in a table
giving descriptive results) must be based on a minimum of four respond-
ing units. Under some conditions (as when over 70% of the item in a cell
is due to only one respondent) this limitation may not be adequate and
I agree to use stricter limitations as necessary.

I agree to give a copy of all results for publication or presentation, in any
location or format, to the NAME of DATA OWNER] representative for
pre-clearance.

I agree to keep the data on a computer that is protected by a secure pass-
word and not to upload the data to the cloud or other server. I agree to keep
a separate back-up copy of the data on a single memory stick that is kept
in a secure locked location (drawer, cupboard, etc.).

Once the analyses are completed, I agree to destroy the data files after two
years.

I agree to take all necessary precautions in addition to those noted in
points 1 through 5 to maintain data confidentiality.

Signed: Date: Location:

[NAME of DATA OWNER] representative:

[NAME]

Signed: Date: Location:
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ineligible responses 110-11, 114
informed consent see consent
internal consistency 17
interviews
choice of method 78-81
data entry 108
delivery method 44
follow-up files as easier for 108
heard 14
new methods 133
recorded 133
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question content 28, 30-31, 54
question design 28, 30, 31-6, 58
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reporting on 129
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126-8
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66, 69, 75-6, 81
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in follow-up file 107
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see also multivariate analysis
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respondent reports 101, 121, 122
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producing 52
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reporting on 129
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and sample weighting 124
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example 38
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