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Chapter 3

Analysis of Nonresponse in
the Dutch Labour Force
Survey

In this chapter we give an example of the information on nonrespondents that be-
comes available from linking the sample survey to external registers. We demon-
strate how the linked data can be used to analyse the response behaviour in the
Dutch Labour Force Survey (LFS).

3.1 Introduction

In this chapter, we first describe the Dutch Labour Force Survey (LFS). The
Dutch LFS is used for illustrational purposes throughout this thesis. In section
3.2 some important aspects of the LFS are discussed. We provide a short re-
view of the sampling design and the data collection structure. Furthermore, the
objective of the LFS, a short history of the LFS at Statistics Netherlands and
some historic response rates are presented.

We analyse the response behaviour in a selected sample from the 2005 Dutch
LFS. This data is presented in section 3.3. In section 3.3.2 we describe the
linked data that we used to analyse the response behaviour in the Dutch LFS.
Section 3.4 presents the analysis of the nonresponse to the Dutch LFS. We
distinguish between the different types of nonresponse. In addition, we show
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how this analysis is different from a straightforward analysis of nonresponse
that does not distinguish between these different types. In section 3.5 we make
some concluding remarks.

3.2 Aspects of the Labour Force Survey

3.2.1 Sampling design

The Labour Force Survey is one of Statistics Netherlands’ most important house-
hold surveys. The Labour Force Survey is a continuous sample survey amongst
residents of the Netherlands aged 15 years and older, with the exception of
persons living in institutions, asylums and old people’s homes, i.e. the institu-
tionalized population. The main objective of the survey is to provide statistics
about the employment status of the Dutch population (see section 3.2.3).

The sample is selected by means of a stratified two-stage sample. Munici-
palities are selected in the first stage. In this stage, the number of addresses in
each of the municipalities is determined. The municipalities are stratified based
on a crossing of 40 regional areas and interviewer districts. This classification
corresponds to level 3 in the European NUTS1. Proportional allocation is used
to distribute the sample among the strata. Within strata, the municipalities are
selected with probabilities proportional to their size. Furthermore, the number
of months that a municipality is selected in the sample is also proportional to
its size. The large municipalities are self-selecting; due to their large size they
are always selected in the sample.

In the second stage, a systematic sample is drawn from each of the mu-
nicipalities selected in stage one. For the large municipalities, the number of
addresses is drawn proportional to the size of the population of the municipal-
ity. For the other municipalities, groups of 12 addresses (clusters) are selected
from the municipalities. The clustering has been done to facilitate the field-
work, and research has shown that it has little influence on the variance of the
estimates (De Ree, 1989), i.e. there is no cluster effect.

Every month, a sample of approximately 10,000 addresses is selected from the
population register, in Dutch: Gemeentelijke Basis Administratie or GBA. The
sample is enriched with information from the Geographic Register, abbreviated
GBR, or in Dutch: Geografisch Basisregister. The register contains all addresses
in the Netherlands with an indication of their location and is composed by the
Dutch postal services TNT Post. The only information that is retrieved from the

1Nomenclature of Territorial Statistical Units
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GBR, are the number of delivery points per address. An address with more than
one delivery point receives more entries in the sampling frame to ensure that
the inclusion probabilities are correct. Addresses with institutions, asylums or
old people’s homes are removed from the sample as these addresses are no part
of the target population. Addresses with only residents aged 65 and older are
depleted (because most statistics based on the LFS concern persons aged 15 -
64). Furthermore, in July and August, the sample is halved due to interviewers’
holidays. All this resulted in a total of 71,000 addresses that were approached
for the Labour Force Survey in 20052.

3.2.2 Data collection

The LFS was first conducted by Statistics Netherlands in 1987. Before 1987, it
was a Pen And Paper Interview (PAPI) carried out by employees of the mu-
nicipalities under a different name. The first number of years, the LFS was a
cross-sectional survey. Every month, 10,000 households were selected and inter-
viewed by the means of CAPI. From October 1999, the LFS is performed as a
rotating panel. Every month a new sample enters, and another sample leaves
the panel, see figure 3.1.

The first round is a Computer-Assisted Personal Interview, or CAPI. Sample
elements are visited at home by one of the face-to-face interviewers of Statistics
Netherlands. The duration of the interview is approximately half an hour per
household, depending on the number of persons in the household and their work
situation.

Sometimes more than one household is found on one address and/or delivery
point. In that case, up to four households per address are interviewed, and up
to eight persons per household. Proxy interviewing is allowed by the household
core, i.e. the head of the household and his/her partner. At the end of this in-
terview, respondents are asked if they want to participate in four consecutive
interviews over the telephone (CATI, Computer-Assisted Telephone Interview-
ing). The telephone interviews take place with time lags of three months so that
the last telephone interview occurs 12 months after the face-to-face interview.
The telephone interviews are considerably shorter in duration than the personal
interviews, taking only a couple of minutes. The data from the first wave is fed
to the interviewer, and the CATI- questionnaire is designed to survey changes in

2A detailed description (in Dutch) of the methods and definitions in the Labour Force
Survey 2005 can be found at www.cbs.nl: Methoden en Definities Enqête Beroepsbevolking
2005
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Figure 3.1: The rotating panel structure of the LFS

(work) situation. Also for the telephone interviews, proxy interviewing is allowed
by a member of the household core.

3.2.3 Objective of the LFS

The LFS provides monthly, quarterly and yearly statistics on participation in
the labour market, employment, unemployment, and working hours among the
population aged 15 years and older. The most important statistical objective of
the LFS is to divide the population of working age (15 years and above) into
three mutually exclusive and exhaustive groups - employed persons, unemployed
persons and inactive persons.

The European Union provides a classification of the labour force, see Euro-
stat (2003):

Employed persons Persons aged 15 year and over, who during the reference
week performed work for pay, profit or family gain. Even when this is just
one hour a week. Employed persons are also persons who were not at work
but had a job or business from which they were temporarily absent because
of, e.g., illness, holidays, industrial dispute and education and training.
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Unemployed persons Persons aged 15-65 who were without work during the
reference week, were currently available for work and were either actively
seeking work in the past four weeks or had already found a job to start
within the next three months.

Inactive persons Those persons who neither classified as employed nor as
unemployed.

The labour force classification of Statistics Netherlands is slightly different,
the difference being the number of hours that a person has to work in order
to be classified as employed. For the EU this is at least 1, whereas Statistics
Netherlands uses a minimum of 12 hours a week. Furthermore, there are some
minor differences regarding the reference time of the survey, and the definition
of job search behaviour.

3.2.4 Response rates

Over the years, there have been some changes in the organisation of the field-
work that affect the interpretation of the response rate. These changes concern
the labour status of the interviewers, the questionnaire and the mode of data col-
lection. The changes complicate comparisons between the present and the past
as changes in response rate may reflect changes in the fieldwork organisation
and not in the underlying response behaviour.

Statistics Netherlands started carrying out the LFS in 1987. In 1992, the LFS
questionnaire was subject to a re-design. In October 1999, the design of the LFS
was changed from a cross-sectional survey, to a continuous sample survey with
a rotating panel design (see figure 3.1). The interviewers became employed by
Statistics Netherlands in 2002, before that they were employed as freelancers.
That development paved the way for a new fieldwork strategy, that became
effective in 2004 (see also the next section). Furthermore, the calculation of the
response rate was changed in 2004. The response rates for the LFS are displayed
in figure 3.2. The response rate fluctuates around 60% over the years. Since the
implementation of the new fieldwork strategy in 2004, the response rate seems
to increase slightly. It remains to be seen in the future whether this uprising
trend will continue.

3.2.5 Fieldwork strategy

The new fieldwork strategy, introduced in 2004, optimizes the probability of
finding sample elements at home. Accordingly, interviewers are instructed to
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Figure 3.2: The response rate for the LFS from 1987 - 2007

visit all their addresses for the first time in the first half of the month. Contact
attempts are preferably made at the end of the day, beginning of the evening or
on Saturdays. When nobody is found at home, the subsequent attempt should
be made at a different time, still preferably end day/beginning evening or Sat-
urday.

When contact is made, interviewers are prompted to schedule an appoint-
ment rather than conducting the interview instantly. That is, unless the inter-
viewer suspects that the sample element will not keep the appointment; then it
is better to do the interview straight away.

Another ingredient of the fieldwork strategy are so-called visiting cards.
These are cards that can be left behind by the interviewer when nobody is
at home, or when an appointment has been made. There are four different vis-
iting cards. The card ‘first visit, no contact’ only indicates that the interviewer
visited the address. On the second card, ‘second visit, no contact’ the telephone
number of the help desk of Statistics Netherlands is displayed. The third time
the interviewer does not find anybody at home, the visiting card ‘request for
appointment’ displays the telephone number of the interviewer and a proposed
date for the interview. After the third attempt, the interviewers are allowed to
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contact respondents by telephone but only to make an appointment. When an
appointment has been scheduled, the visiting card ‘appointment’ is left behind
with the date of the appointment and the interviewer’s telephone number.

3.3 Data for analysis

3.3.1 ELFS sample

For the analysis in this thesis, we use data from the face-to-face Labour Force
Survey in the months July - October 2005. During these months, samples of
nonrespondents were re-approached. This re-approach of nonrespondents is the
topic of Chapter 4. The availability of this additional data on the nonrespon-
dents is the motivation for choosing this particular time period.

In 2005 the Netherlands was divided into thirteen interviewer districts for
face-to-face surveys. Eleven districts participated in the re-approach study. Two
districts were not able to assist because of a lack of available interviewers. In
the participating districts two or three of the best interviewers were selected
depending on the geographical size of the district. We needed at least two in-
terviewers per district to be able to assign each address to a new interviewer. In
five districts a number of municipalities was excluded so that travelling distances
were acceptable. We exclude from the LFS the same districts and municipalities
that have been excluded in the re-approach study. This may compromise the
generality of the results from this analysis. However, since the selected munic-
ipalities cover the full range from rural to strongly urbanized areas and make
up about 75% of the population we assume that the results are generalizable to
the whole population.

In the remaining districts and municipalities, the total sample size for the
LFS in July - October 2005, available for analysis, comprised 17,628 households.
In the remainder of this thesis, we refer to this data as the experimental LFS
sample, or ELFS sample, to distinguish the data from the regular LFS. In table
3.1 an overview of the composition of the ELFS sample is provided. We linked
the ELFS sample to a number of external registers. In section 3.3.2 we describe
the auxiliary data obtained by this linkage.
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Table 3.1: Summary of ELFS sample July - October 2005

Size Percentage
Total sample 17,628 100%
Processed 17,274 98.0%
Contacted 16,190 91.8%
Able to participate 15,835 89.8%
Participated 11,012 62.5%

3.3.2 Linked data

3.3.2.1 Social Statistical Database

We linked the ELFS sample to the Social Statistical Database. Furthermore,
we linked the data to the register from the Dutch telephone company KPN to
determine whether the address has a listed land-line telephone.

The Social Statistical Database of Statistics Netherlands, denoted by its
Dutch acronym SSB or Sociaal Statistisch Bestand, consists of administrative
information on persons, households, jobs, benefits and pensions. It covers the
entire Dutch population, including persons living abroad but working in the
Netherlands or receiving a benefit or pension from a Dutch institution. The
population register, denoted in Dutch by GBA or Gemeentelijke Basis Admin-
istratie, serves as the backbone for the SSB. The GBA contains mostly demo-
graphic information for all the persons that are or were registered in one of
the municipalities since 1995. Changes in the demographic situation are also
processed, when registered with the municipality.

Various sources with data on jobs are integrated for the SSB. These sources
are among others insurance data, tax data, and data gathered from the Dutch
Survey on Employment and Wages (EWL). Furthermore, there is information
from the Centre for Work and Income (CWI), Tax Administration (in Dutch
Belastingdienst) and the institute for employees insurances (in Dutch Uitker-
ingsinstituut WerknemersVerzekeringen (UWV)). A detailed description of the
SSB can be found in Arts and Hoogteijling (2002).

3.3.2.2 Linked data used for analysis

The available variables are displayed in table 3.2. We have geographical, demo-
graphic and socio-economic information on different levels. The lowest level that
we use in our analysis is the household level. All personal variables are therefore
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aggregated to the household-level, based on information about the household
core. Because of this aggregation, the variables ethnic group, gender and type
of household have an additional category to indicate a mixture of the categories
on the personal level. The next level comprises information at the postal code
level3. The postal code was introduced in 1987, by the Dutch postal company
PTT (nowadays TNT Post) to facilitate automatic sorting of the mail. The
postal code consists of four digits and two letters. For example, the postal code
of Statistics Netherlands in The Hague is 2490 HA. The first two digits indicate
the region, the last two digits the neighbourhood. The two letters are a more
specific indication of the neighbourhood and the street. Individual streets often
have a different postal code for odd and even numbers. Together with the house
number, the postal code is unique for every address. Finally, we also have infor-
mation on the region, being mostly a distinction between different regions such
as provinces and part of the country.

Table 3.2: Linked data to the experimental Labour Force Survey

Variable Categories Source
Household level
Ethnic group Native, Morrocan, Turkish, GBA

Suriname / Netherlands Antilles,
other non-Western, other Western
or mixed

Gender All male, all female or mixed GBA
Average age 15 - 34, 35 - 54, 55 + GBA
Listed telephone yes, no KPN
Type of household Single, unmarried no children, GBA

married no children, unmarried
with children, married with children,
single parent, other,
more than one household

Number of persons 1,2, . . . ,5, 6 + GBA
CWI registration yes, no CWI
Paid job yes, no Job register
Disability allowance yes, no UWV
Self employed yes, no Tax Office
Social allowance yes, no Municipalities
Unemployment allowance yes, no UWV
Postal code area level
Degree of urbanization very strong, strong, moderate, GBR

low, not
Percentage non-natives very high, high, average, low, GBA

very low
Average house value missing, 0 - 50, 50 - 75, . . . , Municipalities

Continued on next page

3www.postcode.nl (in Dutch)
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Table 3.2: Linked data to the experimental Labour Force Survey - con-
tinued

Variable Categories Source
(in 1000’s of Euros) 125 - 150, 150 - 200, . . . ,

250 - 300, 300 - 400, > 400
Regional level
Part of country north, east, west, south GBR
Province and large cities 12 provinces plus Utrecht, The Hague, GBR

Rotterdam and Amsterdam

We discuss the linked information in more detail, providing definitions and a
description of the source and measurement if possible.

Ethnic group
The first variable is ethnic group, which is based on ethnicity. Unfortunately,

there is no straightforward definition of ethnicity. Statistics Canada4 provides
a definition of the concept, and notes that it is complex to develop appropriate
concepts and constructs of ethnicity and also to collect unambiguous data, i.e.
to measure ethnicity. Their definition reflects these difficulties:

The concept of ethnicity is somewhat multidimensional as it includes
aspects such as race, origin or ancestry, identity, language and re-
ligion. It may also include more subtle dimensions such as culture,
the arts, customs and beliefs and even practices such as dress and
food preparation. It is also dynamic and in a constant state of flux.
It will change as a result of new immigration flows, blending and
intermarriage, and new identities may be formed.

Statistics Canada identifies three ways of measuring ethnicity: origin or ances-
try, race and identity.

Origin or ancestry Origin or ancestry attempts to determine the roots or eth-
nic background of a person. The concept of origin or ancestry is ambiguous
because it does not specify a reference point in history. Furthermore, it
may be difficult for a respondent to answer a question about origins.

Race Conceptually, race is not without difficulties in terms of measurement.
The concept is based primarily upon genetically imparted facial features
among which skin colour is a dominant, but not the sole, attribute.

4http://www.statcan.ca/english/concepts/definitions/ethnicity.htm
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Identity Identity has a certain appeal because it attempts to measure how
people perceive themselves rather than their ancestors. Nevertheless, it
retains certain dimensions of not only origin but race as well. In addition,
it may include aspects of citizenship. A typical question might be, With
which ethnic group do you identify? Some respondents may associate the
question with citizenship, others with origin, and still others might see it as
involving both citizenship and origin. Others might see racial dimensions
and report as black. Furthermore, in some contexts, ethnicity might be
implied but the reference is actually to language.

Statistics Canada uses the race to measure ethnicity. Statistics Netherlands
adheres to the concept of origin or ancestry. To overcome the difficulties in
measurement and interpretation, the country of origin of the respondent and
its parents are used as a proxy for origin or ancestry. This factual information
can be retrieved from the population register. The variable ethnic group thus
indicates with which country a person affiliates. A distinction is made between
persons that are born abroad (first generation) and persons that are born in
the Netherlands but of whom at least one of the parents is born abroad (second
generation). When a person is born abroad (first generation) the ethnic group
is determined by the country of birth. For persons from the second generation,
the ethnic group is determined by the country of birth from the mother, unless
the mother is born in the Netherlands. In that case, the country of origin from
the father is regarded.

The classification distinguishes between natives and non-natives. Further-
more, it distinguishes between Western non-natives and non-Western non-natives.
This last distinction is made because of large differences in socio-economic and
socio-cultural position. Non-natives from Turkey, Africa, Latin-America and
Asia with the exception of Indonesia and Japan are considered non-Western
non-natives. Within the non-Western non-native group four groups are distin-
guished based on the policies of the Dutch government with regard to minorities.
These are: Turkey, Morocco, Suriname and the Netherlands Antilles. Western
non-natives are persons from all the European countries (except for Turkey),
North-America, Oceania, Japan and Indonesia. Natives are persons from whom
both parents are born in the Netherlands, regardless of their own country of
birth.

Example 3.3.2.1 Some exotic cases of ethnicity
The definition of ethnicity and its adhering measurement at Statistics Nether-
lands leaves room for some exotic cases. For instance, the child of parents that
are both born in the Netherlands, is by definition native. Even when the child
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is adopted and was born in Colombia. Also, the Dutch Royal family to a large
extent consists of non-native persons. Our crown prince Willem-Alexander is
married to Maxima Zorreguieta who is born in Argentina. As a consequence,
their three daughters are second generation non-Western non-natives. In its turn,
prince Willem-Alexander is second generation Western non-native because his
father, prince Claus, was born in Germany. �

Gender and average age

Information on gender is recorded in the population register. The gender for
the household core can be all male, all female or a mixture. The average age of
the persons belonging to the household core is derived from the registered date
of birth in the population register. If the core consists of two persons, their ages
are averaged.

Type of household and number of persons

The information concerning the size and the composition of the household is
also based on the population register. The population register contains informa-
tion on the number of persons that live on an address (or delivery point when
linked to the GBR), and whether persons are related. For approximately 7%
of the population, the information from the GBA cannot be used to determine
whether persons belong to the same household. When persons are married or
registered as partners, the marital status and thus the household composition
is easily derived. However, when persons are living together without being reg-
istered, it is unclear whether they belong to the same household. In that case,
the household type is imputed based on the probability that they do not belong
to the same household. These probabilities are based on data from the LFS.

Listed telephone

This information is obtained by linking the sample to the register from the
Dutch telephone company KPN. This register contains information on all house-
holds with a listed land-line telephone. Households with an unlisted (secret)
number and mobile-only households are not registered by the KPN.

Information from the SSB

A detailed description of the registers in the SSB can be found in Arts and
Hoogteijling (2002). Here, we shortly describe what linked variables from the
SSB we use in our analysis. These are: CWI registration, paid job, self-employed,
social-, unemployment-, or disability allowance.

A registration at the CWI implies that at least one person of the household
core is looking for a job, and/or applying for an unemployment- or social al-
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lowance. If at least one member of the household core appears in the job register
(in Dutch: banenbestand), this implies that there is a paid job in the household.
The Tax Office has information on the self-employed from the declaration of
income tax. From this register we can deduct whether at least one member of
the household core was self-employed. The information on disability for employ-
ment comes from the institute for employees insurances UWV. The information
on social allowances is obtained from the municipalities, they are responsible for
the allocation of these allowances. Only one person per household can receive a
social allowance. Information about unemployment allowances is also obtained
from the UWV.

Degree of urbanization
This variable is defined on the postal code area level. The degree of ur-

banization is based on the classification of surrounding address density in five
categories: Very strong urbanized: 2, 500 addresses or more per square kilometre;
strongly urbanized: 1, 500 to 2, 000 addresses per square kilometre; moderately
urbanized: 1, 000 to 1, 500 addresses per square kilometre; low or hardly urban-
ized: 500 to 1, 000 addresses per square kilometre; not urbanized: fewer than
500 addresses per square kilometre.

The surrounding address density is the average number of addresses within
a one kilometre radius. The information is based on the Geographical Basic
Register, GBR.
Percentage non-natives

This variable is also defined on the postal code area level. The percentage of
persons with a non-native background is derived from the population register.
On a postal code area, 20% or more non-native households is regarded as a very
high percentage of non-natives, 15–20% as high, 10–15% as average, 5–10% as
low and 0–5% as very low.
Average house value

Property value (in Dutch: waarde onroerende zaken (WOZ)) is defined as
the value, evaluated periodically by municipalities, in the legal framework of
the law on property values. The variable is obtained from the register from the
Tax Office, which on its turn receives these values from the municipalities. The
municipalities are obliged to value all real estate. The reference date for the
house values in 2005 is January 1, 2003. The values for the property tax are
available on a postal code area level. The values are categorized into 14 classes.
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Part of country and province and large cities

Part of country is the regional grouping of provinces. The classification cor-
responds to level 1 in the European NUTS classification for regional statistics.
NUTS level 2 concerns provinces. The Netherlands is divided in 12 provinces.
Larger cities are put in a different category because they are known to have a
different relationship with response behaviour and some socio-economic indica-
tors.

3.3.3 Unit of analysis

For the analysis of nonresponse, it is important to clearly define the response
indicator. The response indicator has a different meaning, depending on the unit
of analysis. We distinguish between personal- and household surveys.

3.3.3.1 Personal survey

In a personal survey, a response implies that the sampled person participated.
The survey answers concern the sample element and non-contact is defined at
the level of the sample person. Nonresponse due to a longtime illness is an
individual characteristic and thus also defined at the sample element level.

For the other types of nonresponse, i.e. not able due to language problems or
a refusal, establishing the identity of the contacted person can cause difficulties.
Sometimes it is difficult to assess whether the contacted person is indeed the
sample element, for instance when language problems prevent the interviewer
from obtaining this information, or in case of an eminent refusal where the
refusing person does not want to answer any questions at all.

Usually the survey organisation provides a classification of different survey
outcomes, so that it can be reconstructed what happened at each address. When
analysing a personal survey, it is fairly safe to define the response indicator on
the personal level; thereby assuming that also the refusal and the not able due
to language problems are characteristics of the sample element.

3.3.3.2 Household survey

In a household survey, the response indicator is defined on the household level.
A response implies that all eligible members of the selected household provided
answers to the survey questions. Possibly, some eligible members do not partic-
ipate. In that case, the response is partial. Usually, the minimum requirement
for a partial response is that the members of the household core participate in
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the survey. Otherwise the response is regarded as nonresponse too.
In case of a non-contact, no person in the household could be contacted.

In that case the nonresponse can still be attributed to the household. For a
nonresponse due to language problems, longtime illness or refusal it is required
to make some assumptions. One person in the household can cause this type
of nonresponse. However, this does not necessarily mean that the same reason
holds for all eligible household members. If the person causing the nonresponse
would have been asked for participation later in the interview process, when
some other members of the household already answered the survey, maybe the
same cause would have resulted in a partial response instead of a nonresponse.

Therefore, the definition of the response indicator is slightly different in a
household survey, compared to a personal survey. A nonresponse due to a lan-
guage problem, longtime illness or a refusal implies that this nonresponse cause
holds for at least some member of the household. The household characteris-
tic then becomes that at least one eligible person in the household could not
participate, or refused participation. For this reason, partial response is usually
regarded as nonresponse too.

3.4 Nonresponse analysis

3.4.1 Model selection and interpretation

In this section, we present results from the analysis of different types of response
in the ELFS sample. The different processes are described separately, i.e. we do
not allow for correlation between response types. The results are presented and
discussed in section 3.4.2 to 3.4.5.

The sequential character of the response process is accounted for by analysing
each process conditional on the preceding process(es). That implies that par-
ticipation is analysed on the subsample of observations that were processed,
contacted and able to participate; being able is conditional on being contacted
and processed; and contact is conditional on being processed. Every analysis
thus is based on a different number of observations. See table 3.3. The aim of
the analysis is to construct logistic regression models with the auxiliary vari-
ables to estimate the probabilities ξ, θ, γ and �. We refer to the estimates of the
probabilities ξ̂, θ̂, γ̂ and �̂ as propensities, see Chapter 1. The logistic models are
estimated separately, when interpreted together they are referred to as a nested
logit model. The description of the nested logit model is beyond the scope of
this chapter. We present the nested logit model and other models to analyse
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Table 3.3: Summary of different processes for ELFS sample July - October 2005

Process Probability Available observations
Being processed ξ 17,628
Contact γ 17,274
Being able θ 16,190
Participation � 15,835

nonresponse in detail in Chapter 8.
We construct models for the response types on the household-level, see sec-

tion 3.3.3. The total number of households in the ELFS sample is n = 17, 628.
All analyses are run in Stata. The analyses use the available linked variables, see
table 3.2. First, these variables are evaluated bivariately. Cramér’s V statistic is
used for that purpose, see e.g. Agresti (2002). Cramér’s V is a χ2-based measure
of association that accounts for the different degrees of freedom of the variables
(different number of categories) and the dimension of the dataset, i.e.

V =

√
χ2

N × min(r − 1, c − 1)
(3.1)

where r is the number of categories from the linked variable (rows), and c the
number of categories of the response type (columns). Since the response type
is a binary indicator, Cramér’s V reduces to

√
χ2/N . V = 0 in case the se-

lected variable and the propensity indicator are completely independent. V = 1
indicates the selected variable and the propensity indicator are completely de-
pendent. Based on Cramér’s V , the strongest candidate for the model is selected.
Stepwise, the logistic model with one additional variable is evaluated. The final
model is found if none of the additional variables has a significant relation with
the dependent variable. The relative significance, i.e. adjusted for the effect of
the other variables in the model, is evaluated by the p-value of a Wald test for
joint significance. The null hypothesis of the Wald test is that all coefficients
corresponding to the categories of a variable are equal to zero, against the al-
ternative hypothesis that at least one of the coefficients is not equal to zero. If
p > 0.05, the variable is not added to the model.

We report the estimated coefficients β with the corresponding standard er-
rors (se) of the final model, for all categories except the reference category. Also,
the corresponding χ2-value for the Wald-test of joint significance of all categories
of a variable is presented. An asterisk reflects that a category is significant on
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a 1%-level. The sign of the coefficient β determines whether the propensity is
increasing or decreasing with respect to the reference category. By exponenti-
ating β, i.e. eβ , the odds ratio is obtained. The odds ratio is used to compare
whether the probability of an event is the same for two groups. For a variable
with two categories, for instance gender with woman as reference category, and
the indicator C for being contacted, eβ is the odds ratio of being contacted for
men compared to women. This ratio varies with the value of the other auxiliary
variables in the model. This implies that its value can only be interpreted by as-
suming that the household belongs to the reference group of the other variables,
see Agresti (2002).

For the general model fit the Nagelkerke pseudo R2, the total χ2 and the
degrees of freedom (df) of the model are reported. The Nagelkerke pseudo R2

(Nagelkerke, 1991) is expressed as

pseudo R2 =
1 − {L(0)/L(β̂)}2/n

1 − L(0)2/n
(3.2)

where L(0) denotes the likelihood of the null model, and L(β̂) the likelihood of
the fitted model. The measure can be interpreted as the proportion of explained
variation by the model, like the R2 in classical regression analysis. Furthermore,
the pseudo R2 takes on values between 0 and 1.

3.4.2 The process propensity

Unprocessed cases are selected sample elements that have not been approached
in the field, see Chapter 1. U denotes whether or not a household is processed.
For the experimental LFS July - October 2005, the percentage of unprocessed
cases was only 2%, i.e. U = 0 for 354 households, compared to U = 1 for 17, 274
households.

The results for the analysis of ξ̂ are given in table 3.4 to 3.6. From the bivari-
ate analysis (table 3.4) it becomes clear that the relation between the auxiliary
variables and being processed is not very strong. None of the unprocessed cases
has a listed telephone, therefore Cramér’s V for listed telephone could not be cal-
culated. Only for the regional variables province and largest cities (V = 0.2344)
and part of country (V = 0.1078) Cramér’s V shows a dependency with U .
Including both variables in the multivariate analysis introduced collinearity in
the model. Since part of country has the lowest value for Cramér’s V it is not
included in the model.

This result is confirmed in the multivariate analysis (table 3.5). There are
two significant variables: province and largest cities and degree of urbanization.
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The largest contribution comes from the province and largest cities. None of
the other variables shows a significant relation to being processed, in addition
to province and degree of urbanization. The model fit is reasonably good; the
pseudo R2 equals 13.9% which can be considered as a reasonable fit for cross-
sectional data.

In two of the provinces, being Drenthe and Limburg, there were no unpro-
cessed cases. These provinces are therefore not included in the model which re-
duces the total number of observations to 15, 866. The results for the final model
are given in table 3.6. Especially in Groningen and Amsterdam, the propensity
for households to be processed is low. In general, the less urbanized areas show
a higher propensity of being processed. The reference category for degree of
urbanization is a high degree. The coefficients increase with a lower degree of
urbanization. The only category that is not significant, is low degree of urban-
ization. The reference category for province and largest cities is the province of
Groningen, where the percentage of unprocessed cases is highest (22.2%). There-
fore, the coefficients of the other categories compared to Groningen are relatively
high. Especially Utrecht (excluded the city of Utrecht), Noord-Brabant and The
Hague have a high propensity for being processed.

Conclusively, the variables that have a significant relation to ξ̂ are province
and largest cities and degree of urbanization. Based on this analysis we can
assume that the process propensity is unrelated to any of the household char-
acteristics. Whether or not a household is being processed depends mostly on
its location, and to a lesser extent on the degree of urbanization of the area.

Table 3.4: Bivariate analysis of processed versus unprocessed cases

Variable Cramér’s V Variable Cramér’s V
Province and largest cities 0.2344 Average age 0.0142
Part of country 0.1078 CWI registration 0.0124
Degree of urbanization 0.0450 Gender 0.0111
Average house value 0.0447 Self employed 0.0098
Ethnic group 0.0271 Paid job 0.0086
Type of household 0.0243 Unemployment allowance 0.0072
Percentage non-natives 0.0227 Disability allowance 0.0034
Number of persons 0.0217 Listed telephone -
Social allowance 0.0195
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Table 3.5: Multivariate analysis of processed versus unprocessed cases

Variable Wald χ2

Province and largest cities 462.06 489.37
Degree of urbanization 60.09
pseudo R2 0.1213 0.1394
χ2 411.56 472.86
df 11 15

Table 3.6: Logistic model for the propensity of being processed ξ̂

Variable Category β
Province and largest cities Friesland 3.570*
(Reference Groningen) Overijssel 3.203*

Gelderland 2.839*
Utrecht 4.380*
(except Utrecht city)
Noord-Holland 3.093*
(except Amsterdam)
Zuid-Holland 2.744*
(except Den Haag and Rotterdam)
Noord-Brabant 4.259*
Amsterdam 1.251*
Rotterdam 3.299*
Den Haag 4.949*
Utrecht 2.250*

Degree of urbanization high -1.086*
(Reference very high) average -0.985*

low -0.510*
very low -0.097

Constant 1.668*
pseudo R2 0.1394
χ2 472.86
df 15

3.4.3 The contact propensity

Contact is defined as: either a face-to-face meeting, intercom talk (CAPI) or
a telephone conversation (CATI) with the sample element, see also Chapter 1.
The total number of observations to analyse contact C = 1 versus no contact
C = 0 equals n = 17, 274. Of these households, 16, 190 were contacted.
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From the bivariate analysis in table 3.7 it is clear that there are relations
between a number of variables and the contact propensity γ̂. The highest value
for Cramér’s V is obtained for gender of the household core (V = 0.1965),
closely followed by type of household (V = 0.1872) and number of persons in the
household (V = 0.1785). These results are confirmed in the multivariate analysis,
given in table 3.8. Besides the variables mentioned above, a number of other
variables also show a significant relationship to the contact propensity. These
are province and largest cities, listed telephone, degree of urbanization and age.
In the final model, the largest contribution to the model is obtained from the
variable province and largest cities, and listed telephone. It is remarkable how
much the high value for the Wald statistic from the variable gender decreases
when the next variable, type of household, is added to the model. It turns out
that the negative effect of only men in the household is confounded by the fact
that most single households are a man alone. The final model’s fit is reasonably
good, with a pseudo R2 of 13.8%.

When we look at the results from the logistic regression in table 3.9, we see
that single households are very difficult to contact. Households with children
present (either married, unmarried or single parent) show a significantly higher
propensity of contact. In the same line of reasoning it follows that the higher the
number of persons in the household, the higher the contact propensity. Only for
the households that consist of 5 or more persons the results are not significant.
With respect to the province and largest cities, the only significant relationship
is found for Amsterdam, where the contact propensity is lower than in the
reference category Groningen. As expected (Schouten, 2004), having a listed
land-line telephone is a good indication of a high contact propensity. Even in
the multivariate analysis, when adjusted for the effects of other variables, having
a listed telephone implies a significantly higher contact propensity. Amongst the
unlisted telephone households, the percentage of contact is 89.6%, whereas for
listed telephone households this percentage is 96.7%.

The reference category for degree of urbanization is highly urbanized. The
contact rate in areas with a high degree of urbanization is 88.6%, compared to
96.4% for areas with a low degree. The coefficients for the contact model are
higher for the categories with a lower degree of urbanization. Thus, the lower the
degree of urbanization, the higher the contact propensity γ̂. The only category
that is not significant, is very low degree of urbanization. And finally, the age
variable is included in the multivariate model. The reference category is the age
group 15 to 35. The contact propensity increases with increasing age. For the
reference group, the contact rate is 89.2%. For the age group 35 to 55, this is
94.4% and for the group aged 55+ the contact rate is even higher, 96.0%.
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Our analysis to a large extent confirms the presented correlates of non-
contact in Chapter 2. With respect to the household composition, we find a
significant positive effect of the presence of children. The household types with
children present, either married, unmarried or single-parent households have a
higher contact propensity. This effect was also reported in the studies in Chapter
2. The larger the number of persons in the household, the higher the contact
propensity. As noted in Chapter 2, the probability that at least one person is
at home when the interviewer calls increases with the number of persons in the
household. Furthermore, we also find that the contact propensity increases with
age. The negative effect or urbanicity is also replicated in our analysis. The
strongest relationship is the negative effect for households that are located in
Amsterdam. This effect remains even when adjusting for degree of urbanization
and other variables. In Amsterdam the propensity to be processed is also very
low, but the analysis of the contact propensity is performed on the households
that have been processed, so there should be no confounding between these
two types of nonresponse. A similar strong effect for large cities is reported in
Chapter 2.

Households with a listed land-line telephone have a higher contact propen-
sity. This correlate was not investigated in any of the studies that we reported
on in Chapter 2. In our analysis, we find a positive effect of a listed telephone
on the contact propensity. Notice that the data collection for the LFS is face-to-
face, and not by telephone. Households that have a listed telephone are easier
to reach, which implies that having a listed telephone is strongly related to the
at-home behaviour. Households with a listed telephone are more often at home
than households without a land-line telephone, an unlisted land-line telephone
or mobile only households. A possible hypothesis is that mobile only households
display behaviour that places them out of their homes more often.

Table 3.7: Bivariate analysis of contacted versus not contacted cases

Variable Cramér’s V Variable Cramér’s V
Gender 0.1965 Ethnic group 0.0873
Type of household 0.1872 Part of country 0.0659
Number of persons 0.1785 Social allowance 0.0365
Province and largest cities 0.1560 Self employed 0.0310
Listed telephone 0.1451 Paid job 0.0174
Degree of urbanization 0.1288 CWI registration 0.0169
Average house value 0.1036 Disability allowance 0.0158
Average age 0.1026 Unemployment allowance 0.0046
Percentage non-natives 0.0924
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Table 3.8: Multivariate analysis of contacted versus not contacted cases

Variable Wald χ2

Gender 562.90 86.36 71.26 72.17 63.47 62.45 55.86
Type of household 81.94 56.96 44.13 36.09 31.41 26.91
Number of persons 14.47 15.16 13.70 13.96 12.46
Province and largest cities 232.67 189.60 132.76 136.19
Listed telephone 148.76 141.66 111.68
Degree of urbanization 25.20 21.73
Average age 47.18
pseudo R2 0.0705 0.0805 0.0823 0.1096 0.1290 0.1322 0.1381
χ2 570.71 651.95 666.47 887.63 1045.39 1070.52 1118.51
df 2 9 14 27 28 32 34

Table 3.9: Logistic model for the contact propensity γ̂

Variable Category β
Gender All women 0.624*
(Reference all men) Mixed 0.629*
Type of household Unmarried no/c 0.191
(Reference single) Married no/c 0.333

Unmarried with/c 0.692*
Married with/c 0.758*
Single parent 0.361*
Other 0.125
Mixed 0.357

Number of persons 2 0.441*
(Reference 1) 3 0.414*

4 0.633*
5 0.430
6+ -0.156

Province and largest cities Friesland 0.232
(Reference Groningen) Drenthe -0.357

Overijssel -0.289
Gelderland 0.124
Utrecht 0.151
(except Utrecht city)
Noord-Holland -0.379
(except Amsterdam)
Zuid-Holland 0.258
(except Den Haag and Rotterdam)
Noord-Brabant 0.343
Amsterdam -0.820*

Continued on next page
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Table 3.9: Logistic model for the contact propensity γ̂ - continued

Variable Category β
Rotterdam -0.210
Den Haag 0.441
Utrecht 0.412

Listed telephone yes 0.781*
(Reference no)
Degree of urbanization high 0.318*
(Reference very high) average 0.494*

low 0.441*
very low 0.215

Average age >= 35 and < 55 0.325*
(Reference >= 15 and < 35) >= 55 0.686*
Constant 0.840*
pseudo R2 0.1381
χ2 1118.51
df 34

3.4.4 The propensity for being able to participate

Conditional on being processed and contacted, we can now proceed to analyse
what households are able to participate (L = 1 for able versus L = 0 for
not able). In our dataset, the only cause that we consider for not being able
to participate is a language problem. Another cause of not being able could be
having a longtime illness, but this did not occur in our dataset. The total number
of households available for the analysis equals n = 16, 190. Of these households,
355 households could not participate due to language problems (L = 0). Hence,
15, 835 of the households that were contacted, were also able to participate.

In the bivariate analysis, given in table 3.10, we find a very large Cramér’s V
for ethnic group, V = 0.3459. It is not very surprising that language problems
are much related to a household’s ethnic group. Other variables that have a high
value for Cramér’s V are: Province and largest cities, percentage non-natives,
degree of urbanization, average house value and listed telephone.

The final multivariate model, given in table 3.11, consists of ethnic group,
province and largest cities and percentage of non-natives. The model fit is good,
with a high pseudo R2 of 30.3% for the final model. As the bivariate analysis
already pointed out, the largest contribution to the model is obtained by the eth-
nic group. The coefficients for the logistic model are displayed in table 3.12. The
province of Drenthe is excluded from the analysis because no language problems
occurred there, reducing the total number of observations to n = 16, 108. The
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strongest variable in the model is ethnic group. With respect to the reference
category native, we see large negative coefficients for the other categories, which
reflects a larger probability of language problems in the household. The second
variable in the model is province and largest cities. None of the categories is
significant in the model. For the percentage of non-natives, only the category
with a very high percentage is not significant. The other categories show a low
propensity for being able to participate compared to areas with a low percentage
of non-natives. We thus observe an increasing propensity to experience language
problems in areas with an increasing percentage of non-natives.

It can be concluded that we are well capable of understanding nonresponse
due to language problems. The model fit is remarkably high with a pseudo R2

of 30.3%. Furthermore, the strongest explanatory variable is the ethnic group
which is based on the country of origin of the household core and therefore
highly correlated to the language spoken by the household.

Table 3.10: Bivariate analysis of able versus not able cases

Variable Cramér’s V Variable Cramér’s V
Ethnic group 0.3459 Type of household 0.0604
Province and largest cities 0.1311 Number of persons 0.0571
Percentage non-natives 0.1248 Average age 0.0538
Degree of urbanization 0.1118 Paid job 0.0400
Social allowance 0.1058 Gender 0.0395
Average house value 0.1024 Self employed 0.0157
Listed telephone 0.1000 Unemployment allowance 0.0058
CWI registration 0.0641 Disability allowance 0.0056
Part of country 0.0605

Table 3.11: Multivariate analysis of able versus not able cases

Variable Wald χ2

Ethnic group 717.98 635.23 529.50
Province and largest cities 58.10 51.12
Percentage non-natives 13.30
pseudo R2 0.2829 0.2994 0.3033
χ2 965.86 1021.09 1034.44
df 6 18 22
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Table 3.12: Logistic model for the propensity to be able θ̂

Variable Category β
Ethnic group Morrocan -3.915*
(Reference native) Turkish -3.881*

Suriname / Netherlands Antilles -2.134*
other non-Western -3.175*
other Western -4.347*
mixed -1.757*

Province and largest cities Friesland 0.761
(Reference Groningen) Overijssel 0.391

Gelderland 1.070
Utrecht -0.174
(except Utrecht city)
Noord-Holland 0.337
(except Amsterdam)
Zuid-Holland 0.299
(except Den Haag and Rotterdam)
Noord-Brabant 0.248
Limburg 0.556
Amsterdam -0.588
Rotterdam 0.467
Den Haag -0.347
Utrecht 0.402

Percentage of non-natives low -0.439*
(Reference very low) average -0.383*

high -0.675*
very high 0.140

Constant 5.576*
pseudo R2 0.3033
χ2 1034.44
df 22

3.4.5 The participation propensity

The last step in the response process concerns the decision to refuse or partic-
ipate, i.e. the participation propensity �̂. For participating households, P = 1
and P = 0 for households that refuse participation, conditional on being pro-
cessed, contacted and able to participate. The total number of households is
n = 15, 835. Of those households 69.5% participated, and 30.5% refused partic-
ipation.

In table 3.13 Cramér’s V values are displayed. In general these values are
very low, which implies no or negligible relationships between the participation
variable P and the auxiliary variables. The multivariate analysis confirms this
result, the best model fit is obtained by including the variables province and
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largest cities, paid job and average house value, but this is still not a good fit
with a pseudo R2 of 0.86%. Details of the final logistic model are given in table
3.15.

The largest contribution to the model is obtained from the variable province
and largest cities, followed by paid job and average house value. Again, the only
category of province and largest cities that shows a significant relationship in the
multivariate model is Amsterdam. In the reference category Groningen, 68.6% of
the households participated whereas in Amsterdam this is only 58.0%. The other
categories of the variable show no significant difference with the participation
propensity in Groningen. The reference category for the average house value is
the group of houses for which no value has been reported. This is usually the
case if the houses are recently build. With respect to this category, the only
significant findings based on the participation model are for the average house
value of 75,000 - 100,000 and 100,000 - 125,000, each of which shows a lower
participation rate (66.3% resp. 67.4%) than the reference group (71.9%). The
average participation rate is 69.5%. The most striking and perhaps disturbing
finding for the LFS is the relationship between paid job and participation. The
reference category for paid job is not having a paid job. Households that have
at least one paid job amongst the members of the household core have a higher
participation propensity. The participation rate for having a paid job is 71.1%,
compared to 65.2% for not having a paid job.

In the final model there are relationships between participation and province
and largest cities, having a paid job and average house value. The significant
effect of the variable province and largest cities is caused by the lower partici-
pation propensity in Amsterdam. We also reported a lower process- and contact
propensity for Amsterdam. Above that, it seems that households from Amster-
dam are less prone to participate in the LFS. The same result is found by Stoop
(2005) for large cities, i.e. also including The Hague, Rotterdam and Utrecht,
and by Durrant and Steele (2007) for London. We would be inclined to adhere
the explanation of crowding, as suggested by Groves and Couper (1998), that
leads to a social overload and consequently a lower participation propensity.
It appears that this is especially the case in Amsterdam, rather than strongly
urbanized areas in general since the degree of urbanization is not included in
the final model.

If one of the members of the household core has a paid job, the participation
propensity is higher than for households with no paid jobs in the household core.
This finding can be motivated by the social isolation hypothesis, i.e. persons that
are not very involved in society will be less inclined to participate with surveys
that come from an institution of that society. They will also tend to experience
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less feelings of civic duty, see Chapter 2. This result was also reported by Durrant
and Steele (2007). Another explanation is that the topic of the survey caused a
refusal. It may be that persons that do not have a paid job, think that the survey
does not apply to them. Although the interviewers are trained to identify this
behaviour and persuade persons to participate in spite of little topic interest,
the result from this analysis indicates that this situations still occurs.

The final relation is found for the average house value. Two groups have a
significant lower participation propensity, namely houses with an average value
between 75,000 and 100,000 euro and between 100,000 and 125,000 euro. For
Dutch standards, these average house values are fairly low. They have a lower
participation propensity than the group of households for which the average
house value is not reported. This relationship can be explained by the social
exchange theory. If we regard the average house value as an indicator for the
social economic status (SES), it appears that a lower SES leads to a lower par-
ticipation propensity. Groves and Couper (1998) discuss one possible hypothesis
based on the social exchange theory, that persons with a lower SES may feel
disadvantaged in relationships with persons that are better off than themselves.
If they view the interviewer as someone that is better off, making a request and
offering little in return, this could motivate the lower participation rate amongst
lower SES households. In Chapter 2 we discussed another hypothesis for par-
ticipation and SES, leading to the opposite effect. Groves and Couper (1998)
find support for this hypothesis. Durrant and Steele (2007) report findings that
support the first hypothesis, leading to a lower participation propensity in lower
SES groups. We find supporting evidence for the first hypothesis here as well.

We should note that the relationships between the participation propensity
and the linked variables are not very profound. The model fit is poor, with
a pseudo R2 of only 0.86%. It is questionable how much attention should be
paid to the relationships in the final model. It seems that the final participation
decision does not depend strongly on any of the variables that we used in our
analysis.

Table 3.13: Bivariate analysis of participation versus refusal

Variable Cramér’s V Variable Cramér’s V
Province and largest cities 0.0737 Percentage non-natives 0.0247
Paid job 0.0557 Gender 0.0224
Average house value 0.0506 Number of persons 0.0201
Degree of urbanization 0.0493 Self employed 0.0000
Listed telephone 0.0489 Social allowance 0.0000
Part of country 0.0472 Unemployment allowance 0.0000

Continued on next page
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Table 3.13: Bivariate analysis of participation versus refusal - continued

Variable Cramér’s V Variable Cramér’s V
Type of household 0.0468 CWI registration 0.0000
Average age 0.0432 Disability allowance 0.0000
Ethnic group 0.0391

Table 3.14: Multivariate analysis of participation versus refusal

Variable Wald χ2

Province and largest cities 84.96 83.45 84.02
Paid job 47.61 42.10
Average house value 35.42
pseudo R2 0.0043 0.0067 0.0086
χ2 84.22 131.26 166.79
df 13 14 24

Table 3.15: Logistic model for the participation propensity �̂

Variable Category β
Province and largest cities Friesland 0.140
(Reference Groningen) Drenthe -0.014

Overijssel 0.146
Gelderland 0.104
Utrecht -0.010
(except Utrecht city)
Noord-Holland -0.116
(except Amsterdam)
Zuid-Holland -0.114
(except Den Haag and Rotterdam)
Noord-Brabant 0.043
Limburg 0.215
Amsterdam -0.470*
Rotterdam -0.095
Den Haag 0.071
Utrecht 0.285

Paid job Yes 0.254*
(Reference No)
Average house value5 0 - 50 0.027
(Reference missing) 50 - 75 -0.149

Continued on next page

5× 1,000 euro
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Table 3.15: Logistic model for the participation propensity �̂ - continued

Variable Category β
75 - 100 -0.238*
100 - 125 -0.221*
125 - 150 -0.118
150 - 200 0.008
200 - 250 0.030
250 - 300 0.022
300 - 400 -0.095
400 and more 0.070

Constant 0.752*
pseudo R2 0.0086
χ2 166.79
df 24

3.4.6 Contrast with more simplified response processes

In the previous sections we analysed four different types of response; being
processed, contact, being able and participation. This response process with
four types of response is referred to as the elaborate response process. It is
interesting to contrast the analysis of the elaborate response process with that
of more simplified response processes. In this section, we therefore analyse two
simplified response processes. The most common distinction between response
types made in the survey literature (see also Chapter 2), is that between contact
and participation. We refer to this model as the restricted response process. The
most simplified response process, however, is that where the only distinction
made is between response and nonresponse.

3.4.6.1 The restricted response process

Figure 3.3 displays the restricted response process. Compared to the analysis of
the elaborate response process, we now merge the response types being processed
and contact, as well as being able and participation. Hence all the observations
are being contacted and the observations that are not processed are regarded
as non-contacts. The total number of observations is 17, 628. The number of
non-contacts is 1, 438. These observations are censored when regarding the par-
ticipation process. For participation, the total number of observations reduces
to 16, 190. All sample elements that are not able to participate due to language
problems are now regarded as refusals.
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Figure 3.3: The restricted response process distinguished by contact and partici-
pation

Tables 3.16 and 3.17 display the final logistic regression models for contact
and participation in the restricted response process.

Table 3.16: Logistic model for the contact propensity γ̂

Variable Category β
Gender All women 0.545*
(Reference all men) Mixed 0.633*
Type of household Unmarried no/c 0.339
(Reference single) Married no/c 0.427*

Unmarried with/c 0.734*
Married with/c 0.679*
Single parent 0.506*
Other 0.321
Mixed 0.480*

Province + large cities Friesland 1.682*
(Reference Groningen) Drenthe 1.365*

Overijssel 1.178*
Gelderland 1.402*
Utrecht 1.730*
(except Utrecht city)
Noord-Holland 1.066*
(except Amsterdam)
Zuid-Holland 1.403*
(except Den Haag, Rotterdam)
Noord-Brabant 1.879*
Limburg 2.035*
Amsterdam 0.293
Rotterdam 1.168*
Den Haag 1.825*

Continued on next page
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Table 3.16: Logistic model for the contact propensity γ̂ - continued

Variable Category β
Utrecht 1.434*

Listed telephone yes 1.281*
(Reference no)
Average age >= 35 and < 55 0.183*
(Reference >= 15; < 35) >= 55 0.398*
Constant -0.358*
pseudo R2 0.1466
χ2 1460.57
df 25

Table 3.17: Logistic model for the participation propensity �̂

Variable Category β
Province + large cities Friesland 0.169
(Reference Groningen) Drenthe 0.030

Overijssel 0.151
Gelderland 0.125
Utrecht -0.045
(except Utrecht city)
Noord-Holland -0.117
(except Amsterdam)
Zuid-Holland -0.116
(except Den Haag, Rotterdam)
Noord-Brabant 0.036
Limburg 0.225
Amsterdam -0.574*
Rotterdam -0.094
Den Haag -0.062
Utrecht 0.273

Paid job Yes 0.249*
(Reference No)
Average house value6 0 - 50 -0.036
(Reference missing) 50 - 75 -0.187

75 - 100 -0.219*
100 - 125 -0.213*
125 - 150 -0.101
150 - 200 0.045
200 - 250 0.058
250 - 300 0.079
300 - 400 -0.066
400 and more 0.074

Ethnic group Morrocan -0.678*
Continued on next page

6× 1,000 euro
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Table 3.17: Logistic model for the participation propensity �̂ - continued

Variable Category β
(Reference native) Turkish -0.404*

Suriname, NL Antilles 0.242*
other non-Western -0.275*
other Western -0.311*
mixed 0.035

Constant 0.716*
pseudo R2 0.0148
χ2 300.77
df 30

In the restricted model, the sample elements that were not processed are
regarded as non-contacts. We see that the variable province and large cities
is remarkably more significant in the restricted model for contact than it was
in the elaborate model in section 3.4.3. For instance, the parameter estimate
for the province of Limburg is highest, i.e. Limburg has a very high contact
propensity. In the analysis of being processed in the elaborate response process
in section 3.4.2, Limburg was excluded from the analysis because there were no
unprocessed cases in the province of Limburg. Because of the merging of being
processed and contact, this effect is now ascribed to a high contact propensity
whereas we know from the analysis of the elaborate response process that this
effect is more likely to be caused by a zero proportion of unprocessed cases. Or
put differently, the contact propensity for the other provinces is lower than it
should be because of non-contact due to unprocessed cases. Besides that, some
variables were not significant anymore in the restricted model, namely number
of persons and degree of urbanization. This may be indicative of some sort of
confounding between the process propensity and the contact propensity.

Likewise, the sample elements that could not participate because they were
not able (due to language problems) are regarded as refusing participation in the
restricted model. As a consequence, the participation process in the restricted
model receives an additional explanatory variable, namely the ethnic group.
There is a strong negative effect of non-native groups on participation. However,
as we showed in Chapter 3, this effect is caused by language problems. It is now
mistakenly assigned to a lower participation propensity of non-native groups.
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3.4.6.2 The simplified response process

Compared to the analyses of the elaborate- and the restricted response process,
we now merge all the response types. Hence all the observations are either re-
sponse or nonresponse. The corresponding indicator is R; R = 1 for respondents
and R = 0 for nonrespondents. The total number of observations is 17, 628. The
number of respondents is 11, 012 and the number of nonrespondents is 6, 616.

The final logistic model for the simplified response process is displayed in
table 3.18.

Table 3.18: Logistic model for the response propensity ρ̂

Variable Category β
Province + large cities Friesland 0.708*
(Reference Groningen) Drenthe 0.534

Overijssel 0.590*
Gelderland 0.631*
Utrecht 0.531*
(except Utrecht city)
Noord-Holland 0.365*
(except Amsterdam)
Zuid-Holland 0.425*
(except Den Haag, Rotterdam)
Noord-Brabant 0.626*
Limburg 0.798*
Amsterdam -0.264
Rotterdam 0.419*
Den Haag 0.575
Utrecht 0.783*

Listed telephone Yes 0.416*
(Reference No)
Type of household Unmarried no/c 0.038
(Reference single) Married no/c 0.098

Unmarried with/c 0.052
Married with/c 0.283*
Single parent 0.261*
Other -0.038
Mixed 0.271*

Ethnic group Morrocan -0.605*
(Reference native) Turkish -0.321*

Suriname, NL Antilles 0.094
other non-Western -0.241*
other Western -0.233
mixed 0.094

Average house value7 0 - 50 -0.090
(Reference missing) 50 - 75 -0.126

Continued on next page

7× 1,000 euro
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Table 3.18: Logistic model for the response propensity ρ̂ - continued

Variable Category β
75 - 100 -0.161
100 - 125 -0.158
125 - 150 -0.071
150 - 200 0.064
200 - 250 0.054
250 - 300 0.054
300 - 400 -0.136
400 and more 0.111

Constant -0.253
pseudo R2 0.0322
χ2 750.52
df 37

Compared to the restricted model for the participation propensity in the previ-
ous section, the first observation is that the pseudo R2 for this model is slightly
higher (3.2% versus 1.5%). Also, the variable paid job has disappeared from the
model. In addition, the variables listed telephone and type of household entered
the model. It seems that the contribution of these variables can be attributed
to the contact propensity. Compared to the restricted response process, the
variables that do not appear in the simplified response model are gender and
average age.

It seems that the less specified the response process, the less we are able to
understand the causes of nonresponse.

3.4.7 Summary of the models

In this chapter, we demonstrate how to deal with nonresponse with the use
of linked data from external registers. For that purpose, we use data from the
experimental LFS from the period of July - October 2005. We linked this data
to a number of registers. We have analysed the four distinctive probabilities in
the response process: being processed ξ, being contacted γ, being able θ and
participating �. In the analyses, we have not allowed for correlation between
the different types of nonresponse. Instead, we have analysed each of the types
conditional on the preceding process. For instance, the analysis of the partici-
pation propensity � has been performed on the subsample of households that
are processed, contacted and found able for participation.

In Chapter 2 we presented an overview of the determinants and correlates
of contact and participation based on survey literature. These correlates are
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reported for general household surveys. Our analysis concerns one specific sur-
vey; the Dutch Labour Force Survey. Additional to the two most common types
of response, contact and participation, we analysed being processed and being
able to participate. The analysis of the distinctive response types to a large
extent replicates the findings in the survey literature. Some of the external reg-
isters that we linked to the sample are related to the survey topic, for instance
having a paid job, an unemployment allowance, or being registered as seeking
employment.

In table 3.19 the final models for the different response types are summarised.
The variables are listed according to the Wald χ2 value, the strongest variable
first. It is remarkable that the variable province and largest cities enters into
every model. The strongest effect for this regional variable is found for the
propensity to be processed. Only 2% of the households were not processed in the
field. The main correlate of the process propensity ξ is the variable province and
largest cities. Especially in Amsterdam there is a large number of unprocessed
cases. Thus, none of the household characteristics in the sample is disturbed
due to unprocessed households. The propensity to be able θ in this analysis only
comprises nonresponse due to language problems. The percentage of households
that could not participate due to language problems constitutes another 2% of
the total sample size. The model for the propensity θ has a very high model
fit with a pseudo R2 of 30.3%. The variable that has the largest contribution
to the model, is the ethnic group. Furthermore, small other contributions come
from the variables province and largest cities and percentage of non-natives.
In areas with a high percentage of non-natives, the propensity θ is smaller
compared to areas with a lower percentage of non-natives. The results for these
two propensities ξ and θ are comforting in the sense that none of the variables
that are related to the survey topic (and that are included in the analysis)
seem to be disturbed by these nonresponse types. And besides that, the process

Table 3.19: Summary of the different models for the response types

Response type Variables
Being processed Province and largest cities, degree of urbanization
Contact Gender, type of household, number of persons,

Province and largest cities, listed telephone,
degree of urbanization, average age

Being able Ethnic group, province and largest cities,
percentage of non-natives

Participation Province and largest cities, paid job, average house value
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propensity ξ is to a large extent correlated to the distribution of the fieldwork
in the different provinces and large cities. Furthermore, the language problems
are almost exclusively related to the ethnic group of the household core. None
of the other household characteristics emerged in either of the two analyses.

The correlates of contact, conditional on being processed, confirm the general
results reported in Chapter 2. The most important correlates are province and
largest cities, average age and household type. Typically, the contact propen-
sity is very low in Amsterdam. In general, the contact propensity in urbanized
areas is lower than in rural areas. Older aged household cores are more easy to
contact. Single households (especially when they consist of man alone) are dif-
ficult to contact whereas households with children present have a high contact
propensity. The larger the number of persons in the household, the larger the
contact propensity.

Besides these generally supported results, we found that having a listed
telephone is a very good indication of the contact propensity. Households with
a listed land-line telephone have a high contact propensity. Even when the effect
of the other variables in the model is accounted for, this variable still contributes
greatly to γ. This result has also been found by Schouten (2004). A possible
hypothesis is that households that list their telephone number, compared to
households that do not, are less socially isolated and therefore more open to
communication. This should be further investigated. Based on the results of our
analyses, we strongly recommend the inclusion of this variable in nonresponse
analysis studies.

The final type of nonresponse, refusal, constitutes the largest part of the
nonresponse. In our ELFS dataset, 37.5% of the households refused to partici-
pate. We analysed the participation propensity �, conditional on the preceding
types of nonresponse i.e. on being processed, contacted and able to participate.
We found that we were not able to really grasp the participation propensity
with the available variables in our analysis. The pseudo R2 equals 0.86% and
the total χ2 is only 166.79. Caution is in place when interpreting the results of a
model with such a poor model fit. There are three variables in the final model;
province and largest cities, having a paid job and average house value. These
results also confirm the analyses described in Chapter 2. Again, the inclusion of
province and largest cities is caused by Amsterdam. Households in Amsterdam
have a lower process propensity, a lower contact propensity and also a lower
participation propensity. Having a paid job is an indication of a higher partic-
ipation propensity �. The participation propensity model is the only model in
which one of the linked variables that can be associated with the topic of the
survey plays a role. It remains questionable how much attention should be paid
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to this effect because of the poor model fit. The last variable in the model is the
average house value. If we interpret this variable as an indication of the SES,
lower SES groups display a lower participation propensity.

In section 3.4.6 we compare the results from the elaborate analysis with two
more simplified response processes. The first comparison is made with the re-
stricted response process consisting of contact and participation. This restricted
model finds less relationships between the variables. Furthermore, compared
with the elaborate analyses on contact and participation, the variable ethnic
group enters into the participation model but this effect can be clearly attributed
to language problems. For the contact model, the variable province and largest
cities is more significant than before. This effect is most probably caused by the
unprocessed cases. The merging of the different response types seems to cause
a confounding of the effects of the variables. The effects become even more ob-
vious when the response process is simplified to only response and nonresponse.
We can conclude from this comparison that, as expected, analysing the more
elaborate response process provides a better understanding of the causes and
correlates of (non)response.

3.5 Concluding remarks

The assumption of no correlation between the different types in the response
process might not be realistic, see e.g. Nicoletti and Peracchi (2005). However,
for the purpose of analysing the different steps we made the assumption for
reasons of simplicity. In Chapter 8 we present a model that does allow for
correlation between the different types of nonresponse and we come back to this
assumption in more detail.

The analyses are all made on a household level. Due to the aggregation of
variables on a personal level, these analyses have a lower explanatory power than
analyses where the unit of analysis is the person. Despite of this, the models
for ξ and γ fit the data reasonably well. The model for θ has a good model fit.
Only the model for � is weak.




