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Summary. We report findings from two large-scale randomized experiments, carried out on
the British Household Panel Survey, with survey features designed to reduce sample attrition.
The first experiment compares strategies for obtaining updated contact information from sample
members.We find that the propensity to locate a sample member at wave t successfully is max-
imized by a between-wave mailing of a change-of-address card, rather than an address confir-
mation card or no card.The second experiment compares standardized and tailored respondent
reports for young people and busy people. We find that tailored reports have a modest positive
effect on rates of co-operation for both groups, though the effect for busy people depends on
providing the option of a shorter telephone interview instead of the full face-to-face interview.
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1. Introduction and background

Household panel surveys—and longitudinal surveys more generally—provide an important and
popular resource for studying society and its dynamic changes. However, the validity of estim-
ates that are derived from these surveys depends on the extent to which the sample remains
representative of the study population over time. Two important elements are the success of
the survey at avoiding non-response at the first wave (initial non-response) and at avoiding
subsequent loss of sample members due to non-response at latter stages (sample attrition). In
this paper we focus on the second of these elements: attrition.

Though much has been written about attrition, the literature has mainly been limited to
descriptions of how it arises and how surveys attempt to prevent it (Kalton, 2009; Kalton and
Citro, 1993; Laurie et al., 1999) and to empirical studies of known correlates (Groves, 2006;
Watson and Wooden, 2009; Fitzgerald et al., 1998; Uhrig, 2008). There have been few attempts
to compare the effects of alternative survey design features on attrition. Though much of the
knowledge about effects of non-response on cross-sectional surveys may apply also to longi-
tudinal surveys, there are at least two reasons why specific studies of attrition are warranted.
First, the processes leading to attrition, particularly in the later waves of a survey, may be rather
different from the processes leading to non-response in cross-sectional surveys. Consequently,
the effects of design features could be different. Second, there are additional design features
that can only be implemented in longitudinal surveys, owing to the extensive information that
is obtained about sample members at previous waves and the additional opportunities for con-
tacting them.
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There are several reasons why it is important to study efficient ways of reducing attrition.
First is the need to maintain the sample size for analysis, including analysis of relatively small
subgroups of the population. Second, attrition can be a source of non-response bias, as those
dropping out of the study may have different characteristics from the stayers, potentially leading
to biased parameter estimates and misleading estimates of change measures. Third, understand-
ing the cost effectiveness of alternative attrition reduction measures can help survey researchers
to use resources wisely.

This paper provides some rare experimental evidence on methods to minimize attrition. The
three components of attrition that were identified by Lepkowski and Couper (2002) are a failure
to locate sample members, a failure to make contact with sample members with a known
address and a failure to gain co-operation conditional on contact. Our experiments address
two of these three components, namely failure to locate sample members and failure to gain
co-operation.

Failure to locate sample members arises because of geographical mobility when movers
cannot be traced and are lost to the sample (for an analysis of attrition among those with
complex migration histories and multiple moves see Fitzgerald et al. (1998) and Zabel (1998)).
Previous work has proposed and discussed tracing methods (Cohen et al., 1996; Freedman et al.,
1980; Ribisl et al., 1996; Scott, 2004; Couper and Ofstedal, 2009), but little or no experimental
evidence is available to assess the effectiveness of alternative strategies. Our first experiment
compares strategies which may have an effect on the likelihood of locating a sample member
given a move. Specifically, we compare three fundamentally different ways of asking sample
members to supply address updates. Additionally, we test the role of conditional versus uncon-
ditional incentives and the effect of different amounts of monetary incentives in encouraging
people to confirm or update their address details.

Failure to gain co-operation can arise when sample members are insufficiently motivated or
interested in the survey (Groves et al., 2000, 2006), something which may occur after several
waves of participation owing to ‘panel fatigue’. Although longitudinal surveys contain detailed
information on sample members, there is little or no research to suggest how this information
might be used to motivate respondents better. Indeed, since tailoring methods were introduced in
the context of interviewers’ doorstep behaviour (Groves et al., 1992; Groves and Couper, 1998),
the idea of tailoring has not spread to other aspects of the survey process affecting response.
Our second experiment uses survey data from previous waves to tailor the content of a brochure
mailed between waves with the intention of heightening interest in the survey. Specifically, we
tailor a report of relevant research findings to the characteristics of two sample subgroups with
relatively low co-operation propensities and compare subsequent co-operation rates with those
achieved with a standard (not tailored) findings report.

Our study makes some original contributions to the literature and has some important
strengths. We provide empirical evidence of the relative effectiveness of alternative strategies
for persuading longitudinal sample members to provide updated contact details. We describe
an original attempt to tailor materials designed to foster interest in the survey, and we pro-
vide empirical evidence of the effect of these materials on subsequent co-operation, relative to
standard (non-tailored) materials. We also provide evidence on the role of incentives in deter-
mining response to between-wave contact exercises as distinct from response to the main survey
request itself (see Laurie and Lynn (2009) and Petrolia and Bhattacharjee (2009)). Additionally,
our findings contribute to understanding of the role of mixed mode designs in tackling non-
response. Our study has good statistical power as it is based on a sample of 12500 individuals. It
also benefits from good external validity as it is based on a nationally representative household
sample.
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2. Previous research

We know of only one other study that provides experimental evidence of the effectiveness of alter-
native methods to persuade longitudinal sample members to provide address updates. McGon-
agle et al. (2011) reported a study using the Panel Study of Income Dynamics (PSID) that was
carried out at the same time as our experiment on the British Household Panel Survey (BHPS).
Methods for keeping track of sample members are particularly important in the case of the
PSID as, since 1997, the survey has shifted from annual to biennial interviews, with the longer
interval increasing the likelihood of changes of address and therefore of non-response due to a
failure to locate sample members (Couper and Ofstedal, 2009; Duncan and Kalton, 1987).

McGonagle et al. (2011) experimented with four factors: incentives for updating the ad-
dress (unconditional versus conditional $10), the design of the return card (traditional black-
and-white design versus contemporary colour design) and receiving or not a study newsletter
and timing of the mailing (June, October or both). They found that neither incentives nor the
newsletter affected replies to the mailing. The traditional design was more effective than the
updated design and people receiving two mailings were more likely to reply than those receiving
just one. McGonagle et al. (2011) noted, however, that the reason for the effect of card design
cannot be identified. The traditional design was perhaps less burdensome (instructions easier to
follow) but the effect could simply have been due to respondents reacting to a familiar format.

McGonagle et al. (2011) also examined the effects of their treatments on two measures of
the cost of field effort at the subsequent wave, namely whether tracking was needed and the
total number of telephone calls needed to resolve the case. They found no difference between
treatments in the probability of entering tracking, but they found that a prepaid incentive, the
newsletter, the traditional design and the October mailing all have a modest effect of reducing
the total number of calls, after controlling for other characteristics of the sample households.
They reported no differences in interview rates to the subsequent wave, due to the high overall
interview rates. They did not report effects on location rates.

Our experiment provides evidence in a context that is different from that of McGonagle et al.
(2011). The BHPS, which started in 1991, is younger than the PSID, which started in 1968, so
respondents are less ‘seasoned’, on average. BHPS fieldwork is conducted face to face whereas
the PSID is primarily a telephone survey. Also, as noted above, the PSID has biennial waves,
whereas the BHPS is annual.

Research has demonstrated that monetary incentives can increase the propensity of sample
members to take part in surveys, both for mail surveys (Church, 1993) and interviewer-admin-
istered surveys (Singer et al., 1999). However, in our case the task for which sample members
are being incentivized, supplying updated address information, is rather different from survey
participation and incentives will not necessarily work in the same way. Also, there is experimen-
tal evidence that monetary incentives that are used at the point of contacting sample members
can reduce the number of calls that interviewers need to make before making contact (James,
1997; Lynn et al., 1998; Rodgers, 2002) and can therefore save field costs. This result provides
hope that incentives could also save field costs in our context, but the context is different as our
mailings are targeted at mobile sample members with the aim of improving the efficiency with
which sample members can be located, rather than the efficiency of making contact conditional
on successful location.

3. Context of the study

Our study was carried out on the BHPS, which is a national survey of Great Britain which
started in 1991 with an original sample of 5500 households and 10300 individuals. The sample
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consists of all people who were resident in 1991 at a stratified probability sample of addresses
in England, Scotland and Wales drawn from the small users Postcode Address File. Annual
waves of interviewing have been carried out since then (for details of the BHPS design see
www.iser.essex.ac.uk/bhps). Additional samples of 1500 households in each of Wales
and Scotland were added in 1999 and 2000 households in Northern Ireland were added in 2001.
The sample includes people of all ages, but sample members are only asked for a full individual
interview from age 16 years upwards with a self-completion youth interview for those aged 11–15
years. At each wave, interviews are carried out with all sample members and all other members
of their household. Sample members who move are followed to their new address. The initial
household response rate was around 70% at wave 1, with over 80% of respondents successfully
reinterviewed at wave 2. Since wave 5 the response rate among people who had been interviewed
at the previous wave has been between 95% and 97% at each wave (Lynn, 2006).

The BHPS uses computer-assisted personal interviewing, but telephone interviews are carried
out within the refusal conversion process as a last resort to avoid complete non-response by an
individual sample member or household (see Burton et al. (2006)). At around 10 min in length,
the telephone interview is much shorter than the 40-min face-to-face interview and contains the
core longitudinal items from the main individual questionnaire. Telephone interviews are not
used as a primary mode of data collection for reasons of data quality and response rate.

In addition to telephone interviews, the BHPS uses a variety of strategies to reduce non-
response (see Laurie et al. (1999)). These strategies can be divided into those intended

(a) to aid location of mobile sample members,
(b) to increase the likelihood of contact and
(c) to keep respondents interested in the survey and motivated to participate.

The strategies in categories (a) and (c) are those most relevant to our study as these are the com-
ponents of attrition at which our interventions are targeted. To aid location, at each interview
BHPS respondents are provided with a freepost change-of-address card preprinted with their
known address details and between waves they are mailed a new confirmation-of-address card
(the latter mailing corresponds to treatment 3 in our experiment—see Section 4.1 and Table 1
later). On both occasions they are informed that they will receive a £5 gift voucher if they return
the card with details of a new address. To keep respondents interested and motivated they are
mailed a short report of survey findings each year between waves corresponding to the control
treatment in our tailored materials experiment—see Section 4.2. Each sample member aged 16
years or over also receives a mailing in advance of each wave’s fieldwork, enclosing an uncon-
ditional £10 voucher. Further details of BHPS field procedures can be found in Taylor (2010).

4. Study design

Our study consists of two experiments carried out simultaneously on the sample of all wave 17
BHPS respondents, using a randomized design. The address updating experiment is inspired
by Couper and Ofstedal (2009). The aim is to understand and evaluate alternative strate-
gies for reducing attrition due to a failure to locate sample members. The experiment involves
seven treatment groups, which are described in Section 4.1. The tailored materials experiment
aimed to test the tailoring of content for the between-wave respondent report mailing to stimu-
late interest, loyalty and co-operation. It consisted of two treatment groups, as described in
Section 4.2. To avoid confounding, the two experiments are crossed in a 7 × 2 design. To
identify the most effective treatment for address updating, we carry out pairwise comparisons
of treatments. Thus, none of the treatments is considered a control group.
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Mailing units were either individuals or couples. A single mailing was sent to co-resident
married or cohabiting couples, whereas respondents who were not in a couple received an indi-
vidual mailing. This approach was used to keep treatment groups as small as possible. Separately
allocating individuals and couples to treatments, rather than whole households, also maximizes
the scope for tailoring in the tailored materials experiment and, arguably, increases the chances
of obtaining new address information in cases where a subset of the household has changed
address. Where information was provided by the couple in response to the mailing, this in-
cluded details for each person in the couple. Mailing units within households received the same
incentive treatment.

The experiments were carried out in the period between waves 17 and 18 of the BHPS. The
mailing was sent out in June 2008 with replies received until the time of the wave 18 fieldwork
which took place between September 2008 and February 2009. The sample for the experimen-
tal study consisted of about 12500 people, 8877 mailing units and 7011 households. For the
tailored material experiment randomization was done at the mailing unit level and, for the
address updating experiment, at the household level.

To check that the random allocation was implemented correctly, the treatment groups were
compared in terms of a set of demographic and behavioural measures from BHPS wave 17 (sex,
age, marital status, employment status, education, income and intention to move). As expected,
no systematic statistically significant differences were found.

4.1. Address updating experiment
The address updating experiment is designed to test multiple hypotheses. Specifically, we manip-
ulate three factors:

(a) the form of request made to respondents to collect information on their address,
(b) the amount of a monetary incentive that is associated with the mailing and
(c) whether the incentive was offered unconditionally or conditionally on reply.

The design allows separation of the effects of type of incentive (unconditional or conditional)
and amount of the incentive, unlike some studies which confound these two elements (e.g.
Petrolia and Bhattacharjee (2009)).

Three alternative forms of information request were compared:

(i) asking all sample members to confirm their address details and providing a freepost
address confirmation card (hereafter denoted by AC),

(ii) asking only those whose details have changed to inform us of their new address and
providing a freepost change-of-address card (hereafter COA) and

(iii) asking only those whose details have changed to inform us of the details and not providing
a reply card (hereafter NOC).

Within group (i) (AC card), four alternative incentive treatments were compared, consisting of
a cross-classification of amount (£5 versus £2) and conditionality (unconditional versus condi-
tional on the return of the card). Within group (ii) (COA card), two alternative levels of incentive
were compared, but both were offered only conditionally on return of the card (as in this case
the incentive was aimed only at those who had moved, and we did not know in advance which
cases these were). No incentives were offered within group (iii). This design gives a total of seven
treatment groups.

Before wave 17 BHPS sample members had received with each between-wave mailing an AC
card with a £5 incentive conditional on its return with new address details. In addition, they
were handed a COA card at each wave and so are attuned to information being requested in a
combination of forms (i) and (ii).
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The sample was assigned randomly to the seven treatments, with a quarter of the sample
assigned to group (iii) (treatment NOC) and an eighth to each of the other six treatments. The
larger sample in group (iii) is for budgetary reasons as this is the least costly treatment. The
number of treatment groups was set so that each group would contain at least 1000 mailing
units, a sample size that should yield sufficient power for the detection of effects that would
be both plausible and of practical significance. Mailing units were systematically assigned to
treatments, after stratifying the sample by region at wave 17 and then by interviewer area, so the
treatments are approximately evenly represented in regions and interviewer areas. This aspect
of the design effectively controls for stratum and interviewer area effects. Table 1 summarizes
the treatments and sample sizes for each treatment group.

4.2. Tailored materials experiment
The tailored materials experiment aims to assess whether the use of reports which contain
information that is directly relevant to the respondent’s circumstances can increase the level
of co-operation for groups that are characterized by lower response rates. This contrasts with
the experiment of McGonagle et al. (2011) with a respondent newsletter, in which they did
not exploit information about sample members to tailor the newsletter to specific groups of
respondents.

The two target groups for our tailored reports are people aged 16–24 years (‘young people’)
and people who work long hours or who work full time and have long commutes (‘busy people’).
It has been frequently observed in household panel surveys that younger people exhibit lower
response rates and higher attrition rates (Behr et al., 2005; Lillard and Panis, 1998; Stoop, 2005;
Uhrig, 2008; Watson and Wooden, 2009). Also, young people aged under 25 years in the BHPS
sample have been eligible for a full individual interview for between 1 and 9 waves, whereas
most other sample members have been eligible for longer, many for 18 waves. Young people
may therefore have a lesser sense of loyalty or commitment to the survey. Busy people have
similarly been observed to exhibit lower response propensities (Abraham et al., 2006; Groves

Table 1. Treatment groups for the address updating experiment

Group type and Type of Type of incentive Amount Abbreviation† Sample size
number card (number of

mailing units)

(i) 1 AC Unconditional £5 ACu5 1124
(i) 2 AC Unconditional £2 ACu2 1111
(i) 3 AC Conditional on return £5 ACc5 1125
(i) 4 AC Conditional on return £2 ACc2 1104
(ii) 5 COA Conditional on moving £5 COA5 1104

and return
(ii) 6 COA Conditional on moving £2 COA2 1096

and return
(iii) 7 NOC No incentive None NOC 2213

Total mailing units 8877
Total individuals 12500
Total households 7011

†For analysis, we shall also combine pairs of groups with different amounts of incentive, but where the treatment
is otherwise identical. We shall denote these combinations by ACu (combination of ACu5 and ACu2), ACc (ACc5
and ACc2) and COA (COA5 and COA2).
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and Couper, 1998; Lynn and Clarke, 2002; Watson and Wooden, 2009). As well as exhibiting
lower response rates, both groups are distinctive in terms of important survey measures (with
attendant potential to introduce non-response bias) and share common characteristics that
should make tailoring of the respondent report possible.

The target groups are defined by information collected at wave 17. Young people are those
who were aged 16–24 years at the scheduled time of the start of wave 18 fieldwork. Busy people
are those who reported working more than 40 h per week, or commuting for more than 10 h
per week in addition to working full time, or being self-employed.

Two types of reports were used. The standard report (Fig. 1) followed the same format as
the usual report that is sent every year to BHPS sample members, consisting of eight A4 paper
pages containing five pages of text describing general findings with simple graphics. Two tailored
reports were prepared: one for young people (Fig. 2) and the other for busy people (Fig. 3). Com-
pared with the standard report, the tailored reports were of a smaller format, more colourful,
with less text, simpler sentence construction and extensive use of colour photographs. Not only
were the findings and topics selected to be of high salience for each subgroup, but the figures,
colours, photographs, layout and even the fount were designed to appeal to members of the
relevant subgroup. The tailored reports were designed to have high leverage (Groves et al., 2000).

Half of the mailing units were randomly allocated to the treatment group and the other half
to the control group. All those in the control group received the standard report. In the treat-
ment group, mailing units containing young people received the young person’s report, other
units containing busy people (but no young people) received the busy person’s report and the
remainder received the standard report. The random allocation was carried out within each
of the seven treatment groups described in Section 4.1, resulting in 14 treatments overall. One
report only was sent to both members of a couple. If either member of the couple belonged to
one of the target groups and the couple was allocated to the tailored treatment, they received
the tailored report for that group.

5. Hypotheses

For the address updating experiment we expect to observe the highest rate of return with the
AC card, given that the respondents in the COA group are expected to return the card only if
they move. The lowest rate of return is expected for the no-incentive group.

We expect the proportion of sample members left untraced at wave 18 to be negatively correl-
ated with the proportion of movers who return address information in response to the address
update mailing. We expect the proportion returning address information to be lowest in the
no-incentive group. The COA cards are explicitly targeted at movers so they may have greater
leverage on that group. However, people whose contact details have changed only slightly, or who
maynotrealize that theiraddress isdifferent fromtheaddress that isknowntothesurveyresearch-
ers (e.g. because their mail is forwarded to their new address) may not be motivated to return the
COA card, whereas they should return the AC card, as all sample members are requested to do so.

As regards the effects of conditional versus unconditional incentives, the literature has
described two channels through which incentives work (Singer, 2002): the first is loyalty, when
the respondent who receives the unconditional incentive feels an obligation to co-operate with
the request irrespective of any additional benefit that the co-operative behaviour might provide.
The second channel is based on economic exchange theory, according to which the respondent
considers the advantages and disadvantages of responding to the request and puts into practice
the action that is associated with the biggest difference between the former and the latter. Thus,
if loyalty prevails unconditional incentives will be more effective, whereas conditional incentives
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Fig. 2. Report tailored to young people

will be more effective if economic exchange considerations dominate. The dominant finding
regarding survey co-operation is that unconditional incentives are more effective than condi-
tional incentives, both for mail surveys (Church, 1993) and interviewer-administered surveys
(Singer et al., 1999), so we expect that to be the case here, even though the request is of a different
type (returning address information by mail). We expect the £5 incentive to be more effective
than the £2 incentive.

We have no a priori expectation regarding the effect of the treatments on costs, given that five
cost components may be affected:

(a) the direct cost of providing incentives;
(b) the cost of printing materials and mailing them to sample members;
(c) the postage cost of return mailings;
(d) the office costs of tracing activities, including telephone calls;
(e) field costs of tracing activities, including visits by interviewers to sample addresses.

The first component is unambiguously highest with unconditional incentives and lowest with
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Fig. 3. Report tailored to busy people

no incentives. The second is lower with no incentives, as there is no card to print, but does not
differ between COA and AC cards. However, the relative costs of the other three components
depend on the rate of return of address information and the quality of that information.

For the tailored materials experiment we hypothesize that the tailored reports should have a
positive effect on interview co-operation among the subgroups to whom they are tailored. This
should result from the relevance of the survey having been given increased saliency (Groves
et al., 2000).

6. Methods

We compare the address updating treatments in terms of three categories of outcomes. The first
relate to the outcomes of the updating process itself; the second relate to survey outcomes at the
subsequent field wave; the third relate to costs. In this section we motivate our interest in these
outcome measures and describe the measures and methods that we use for comparing treatments.
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The first set of outcomes indicates the success of the mailing in achieving its immediate aims
of encouraging sample members to reply and to provide updated details. These outcomes are
primarily of interest because they could shed light on the channels by which the various treat-
ments impact on the subsequent wave field outcomes. Knowledge of the outcomes may also
assist with survey planning. We examine the proportion of sample units who return the card
or otherwise communicate information about their address in response to the mailing, and the
nature of the information that is reported (confirmation of existing details, supply of new details
or a return indicating that the addressee is not known at the address).

The second type of outcome relates to the ultimate goal of the address updating exercise. We
examine the proportion of sample members who are successfully located at the subsequent field
wave, regardless of whether or not an interview is achieved.

The third set of outcomes relate to costs. There is clearly a cost to implement an updating
exercise, but if successful the exercise should reduce the cost of field effort at the next wave,
as interviewers should be less likely to find themselves visiting out-of-date incorrect addresses
and less effort should be needed to trace sample members. To indicate implementational cost
we use estimates of the direct cost of incentives plus postage costs, based on an analysis of the
proportion of returns received in each treatment. To indicate field costs, we use measures of the
number of telephone calls made from the office in the course of tracing sample members and
the number of personal visits made by an interviewer in the field. Unlike monetary values, these
are portable statistics which can be interpreted by survey researchers who may be working in
an environment with very different field cost structures from those of the BHPS.

To assess the effectiveness of the tailored materials treatments, we examine the survey response
rate at the subsequent wave. We make the assessment separately for the two sample subgroups
that are the target of the tailored materials as the design and content of the materials were
different for the two groups and the effects could differ.

When assessing the outcomes of the tailored materials experiment and the first two types
of outcomes of the address updating experiment, we compare sample proportions by using
one-tailed t-tests. We believe that the normal approximation to the binomial distribution is
reasonable as very few of the relevant observed proportions approach 0.0 or 1.0. In fact, the
number of observations in the numerator of the proportion .n × p/ is usually considerably
more than 10, as is n× .1 −p/: We use one-sided tests as our hypotheses specify the direction
of the effect, as described in Section 5. We do not make any formal adjustment for multiple
comparisons as the number of comparisons presented is to some degree arbitrary and reflects
our desire to present the reader with the broadest possible information about the effect of the
treatments on the survey process. It is clear that the key outcomes and comparisons are few
and that other comparisons are secondary. The informed reader will be able to make her or his
own judgement about the effects of multiple comparisons. We highlight test results at the 0.10
level of significance to help to identify potentially useful treatments that may warrant further
investigation, but actual p-values are presented. All analyses were performed in Stata version
11.1; estimates allow for sample clustering via specification of postcode sectors, the clustering
units in the BHPS sample design, as primary sampling units with the SVYSET command.

7. Results and discussion

7.1. Address updating
We first focus on whether treatment affects the propensity to respond to the address updating
mailing. Table 2 shows for each treatment group the share of mailing units returning the card
or otherwise responding, along with the results of mean comparison tests. Of those sent the AC
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Table 2. Comparisons between treatment groups in percentage of mailing units returning address informa-
tion†

Treatment‡ % returned n Significance of pairwise differences for the following treatments:

ACu2 ACc5 ACc2 ACc COA5 COA2 COA NOC

ACu5 40.9 1124 0.318 0.008 0.000 0.000 0.000 0.000
ACu2 39.8 1111 0.025 0.001 0.000 0.000 0.000
ACu 40.4 2235 0.000 0.000 0.000
ACc5 35.2 1125 0.077 0.000 0.000 0.000
ACc2 32.0 1104 0.000 0.000 0.000
ACc 33.6 2229 0.000 0.000
COA5 13.2 1104 0.081 0.000
COA2 15.5 1096 0.000
COA 14.4 2200 0.000
NOC 6.8 2213

†Standard error estimates take into account the clustering of mailing units within households through use of the
svy commands in Stata 11.1. Rows in italics are summary rows (i.e. each is a combination of the two preceding
rows); numbers in bold have p< 0:10.
‡See Table 1 for a definition of treatments.

card, 40% replied if sent an unconditional incentive and 34% did so with a conditional incentive,
compared with 14% of those mailed the COA card and 7% of those who were not sent either a
card or an incentive. Some of the last group may have kept a card from an earlier contact, such
as the wave 17 interviewer visit, and used that to respond to the between-wave mailing.

Unconditional incentives performed better than conditional incentives, regardless of the
amount: all four pairwise differences between a conditional and unconditional incentive are
statistically significant at the 0.01 level and in the direction of higher return rates with the uncon-
ditional incentive. This points towards a prevalence of loyalty over maximizing behaviour, which
is consistent with research on the effect of incentives on survey participation (Church, 1993;
Singer et al., 1999). The experiment provides no clear evidence that the amount of the incentive
affects the rate of return: of the three pairwise comparisons in which the other treatment factors
are held constant, one is not statistically significant (ACu5 versus ACu2), whereas the other two
are of borderline significance (p =0:08 in both cases) and are in opposite directions.

Responding to a request for address information will, however, only improve subsequent sur-
vey participation rates if the response provides new information that proves helpful. The majority
of responses to the AC mailing merely confirmed that address details were unchanged (the results
are not shown). The proportion of mailing units for which new details were received—includ-
ing notifications that the addressee is not known at the address—is not statistically significantly
different by using the COA card (3.1%) compared with either of the AC card treatments, though
the proportion is higher (p< 0.05) with ACu (4.2%) than with ACc (2.4%). For each of the three
incentivized treatments, the amount of the incentive made no statistically significant difference
to the propensity for new address information to be reported (the results are not shown), though
in all cases the direction of the difference was consistent with a higher incentive encouraging
more reporting.

7.2. Location propensity
We now consider our main outcome of interest, namely the proportion of sample units that
could not be located at the following wave because they had moved. Table 3 summarizes survey
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outcomes at BHPS wave 18 for each treatment group and presents the results of tests of pair-
wise differences in the proportion of sample members who could not be located at wave 18.
The proportion of untraced movers is lowest with treatment COA: it is lower than with either
treatment ACu (p=0:10) or ACc (p=0:02). Moreover, COA is the only treatment which does
significantly better (p = 0:08) than NOC. The proportion of untraced movers is highest with
treatment ACc. The amount of the incentive does not affect the rate of untraced movers for
either treatment ACu or COA.

The overall interview rate is no higher with treatment COA than with AC. There is a sugges-
tion that although COA reduces the proportion of untraced cases (and of refusals) it produces
a slightly higher proportion of telephone interviews rather than full face-to-face interviews
(Table 3).

7.3. Costs of locating sample members
The first component of cost that we compare is the direct cost of mailings, incentives and the
associated returns, for which the survey organization must pay postage. We ignore the costs
of printing the materials and outward postage, as the cost per mailing unit for these compo-
nents would be the same for each treatment. We estimate the cost of providing the incentive on
the basis of, for the conditional incentives, the proportion of sample units in our experiment
who returned a card. We then estimate the cost of return postage based on the same propor-
tion, and assuming a unit postage cost of 46p. For example, with treatment ACc5, 35.2% of
units returned a card (Table 2), so the mean unit cost of the incentive is £5.00×0:352 =£1:76,
whereas the return postage cost is £0.46×0:352=£0:16, giving a total unit cost for these variable
cost components of £1.92. Similarly, treatment ACu5 costs £5.19 and COA5 costs 71p. With a
£2 incentive, the respective cost components are £2.18 for treatment ACu2, 79p for ACc2 and
37p for COA2. It is clear that for a given incentive amount the COA cards are considerably
cheaper to administer than either treatment with AC cards. Given that few effects of amount
of incentive were found (Section 7.2), we might restrict attention to the £2 level, noting that the
unit cost of treatment COA at this level, 37p, is less than half the cost of ACc and about a sixth
the cost of ACu.

We turn next to field costs, looking first at the number of visits made by interviewers to sample
addresses. We decompose the total number of interviewer visits into two parts: the ‘number of
calls at issued address’ and the ‘number of calls at a new address’. Successful address updating
strategies should reduce the number of the latter as the survey organization will, in most cases,
be issuing the case to the current address (so there will be no additional ‘new address’ identified
during fieldwork). In contrast, there could be an increase in the number of visits if it becomes
possible to contact more mobile sample members, who may require greater effort to contact.

Table 4 shows the average number of visits of interviewers for each treatment group. The
COA card treatments seem the most effective in reducing the number of calls to the issued
address (mean 1.76, compared with 1.82 for ACu, 1.83 for ACc and 1.82 for NOC). Calls to an
additional new address were most likely with ACu so, when these calls are added to the calls to
the issued address, it is this treatment that appears to require the largest number of calls overall
and the COA card again comes out best with a mean of 1.83 calls in total (compared with 1.92
for ACu and 1.88 for ACc and for NOC). In the case of ACu and COA, the difference reaches
borderline significance (p=0:09).

The amount of the incentive has a positive and statistically significant effect (p = 0:008) in
reducing the total number of visits of interviewers only in the case of treatment ACu (a mean
of 1.81 visits with ACu5 and 2.02 with ACu2).
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In the BHPS, tracing during fieldwork takes place in two ways. Interviewers first attempt to
trace anyone who they find has moved when they call at the issued address for a household. If an
interviewer finds a new address, she or he may simply visit the new address to seek an interview
if the move is local. If the new address is out of their area, it will be reallocated through the field
office to another interviewer. If the initial interviewer fails to obtain a new address, the case is
returned to the office where additional tracing attempts are made using other information held
about the respondent. This information includes, for example, details of all current and past
stable contact names, various alternative telephone numbers for the respondent and details of
people with whom the untraced respondent has co-resided in prior waves.

A second component of field costs is therefore telephone calls made by field office staff dur-
ing the tracing process. Table 5 shows that treatment NOC is associated with the lowest average
number of phone calls during office tracing: just 0.009 calls per sample member, compared with
0.030 with COA (p = 0:018), 0.026 with ACu (p = 0:037) and 0.019 with ACc (p = 0:093).
Differences between the means for the other three methods are not statistically significant
(p > 0:10). Successful address updating strategies could either increase the number of calls
from the office (due to providing extra contact information for mobile sample members that
would not otherwise have been available) or reduce the number of calls (by averting the need for
office tracing in a proportion of cases where the correct updated address would not otherwise
have been the address that was issued to the field). The first of these two phenomena may be
dominant in our experiment. The NOC group may include sample members who had moved
and not provided updated address details and who either did not enter office tracing (because
they were simply a ‘no contact’ in the field with no indication that they had moved) or who
entered tracing but could not be called as no telephone number was on the survey records.

COA cards therefore result in lower unit costs than AC cards as they cost less in direct imple-
mentational costs, result in slightly fewer interviewer field visits and are not different in terms
of telephone calls by office staff. The NOC treatment is cheaper still. Considering that

(a) the proportion of sample members remaining untraced at the subsequent wave was lowest
for treatment COA and

(b) COA is the only treatment which is significantly better than NOC in terms of the number
of untraced movers,

we conclude that this treatment is the most cost effective of those compared.

7.4. Effects of tailored materials on response rates
We now analyse whether tailoring the between-wave respondent reports affects response rates
at the subsequent interview. The increase in the cost of our improved reports was negligible
both in terms of additional hours of work required and in terms of printing costs. Moreover,
the tailored leaflets were smaller and lighter than the standard report, leading to a reduction in
postage costs. Overall, the per-unit cost of the tailored respondent reports was slightly less than
that of the standard report. In consequence, we focus on the effect of the treatment on response
rate without further consideration of costs.

Table 6 compares the response rate at wave 18 for the two target groups at whom the
tailored materials were aimed. We consider two alternative definitions of response rate. Col-
umn (1) reports the results when considering responders as just those completing a full face-
to-face interview. Column (2) reports the results that are obtained when we include also those
completing a telephone interview (see Section 3). Respondents were not offered the option of
a telephone interview until all the usual means for obtaining a face-to-face interview had been
exhausted.
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Table 6. Response rate, by tailored materials treatment and sample subgroup†

Tailored group (1), face-to-face (2), face-to-face and
interviews only telephone interviews

n % n %

Young Tailored 843 93.24 843 94.07
Standard 856 91.59 856 94.15
Difference 1.65 −0.08

p=0:11 p=0:53
Busy Tailored 1205 90.29 1205 97.51

Standard 1157 90.06 1157 96.54
Difference 0.23 0.97

p=0:44 p=0:08

†Standard error estimates take into account the clustering of mailing units within house-
holds through use of the svy commands in Stata 11.1.

For busy people—19.68% of the sample—the tailored materials did not affect the response
rate when we consider only full face-to-face interviews. However, when we include telephone
interviews, we see a statistically significant boost to the response rate, from 96.5% to 97.5%
(p = 0:08). In other words, the tailored report appears to encourage some sample members
who would not otherwise have responded at all at least to complete the telephone interview. As
the telephone interview is shorter and can be scheduled at almost any time, it makes sense that
this might be a relatively attractive option for busy people.

For young people—14.96% of the sample—the tailored materials did not affect the response
rate when including telephone interviews, but the proportion of sample members completing
the full face-to-face interview may have been positively affected: the response rate for the full
face-to-face interview was 93.2% with the tailored report and 91.6% with the standard report
(p = 0:11). In other words, the tailored report may encourage some young people who would
otherwise have completed only the telephone interview instead to complete the full face-to-face
interview.

8. Conclusion and discussion

Despite being one of the cheapest methods among those analysed, mailing a change-of-address
card with an incentive conditional on return if a move occurs was most effective. This has been
the standard BHPS strategy, and the experiment confirms that it is the most effective strat-
egy both in collecting information on new addresses and in reducing the number of cases left
untraced at the following wave. This strategy was more effective than mailing an address confir-
mation card to be returned by all sample members, regardless of the level or conditional nature
of the associated incentive. The COA card treatment may be more likely than the AC treatment
to be seen as relevant by sample members who have moved or are intending to move. Conse-
quently, they are more likely to return updated address information, which in turn increases the
chances of an interviewer locating them in the field.

We found no evidence that the amount of the incentive (£2 or £5) made a difference to the
rate of response at the following wave. This was so for all three mailing strategies with which
levels of incentive were tested, suggesting that the choice of strategy is more important than the
value of the incentive.
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As well as finding that the COA card was the most effective in reducing the number of people
who remain untraced, we also find it to be the least costly treatment aside from the no-incentive
treatment. We believe that the COA strategy is preferable to the no-incentive strategy for at
least three reasons. First, given the maturity and relative compliance of our sample the rela-
tive advantage of the COA card could be greater with a sample of younger people. Second,
in longitudinal surveys attrition rather than simple wave non-response is what really matters.
A small effect at each wave could produce a large cumulative effect over several waves. Third,
although effects on response rates at the following wave may be small, they are generally sta-
tistically significant and any effect on non-response bias could be important, given that the
additional respondents are likely all to be movers, a subgroup which is of substantive impor-
tance. Movers have a high value to the survey as they have both distinct substantive charac-
teristics and high non-response propensity, so a modest resource investment to retain them is
justified.

Tailoring respondent reports could be a successful strategy to keep specific categories of lower
response propensity respondents interested in the survey. Even in the context of a compliant
sample and high wave-by-wave response rates, tailored materials increased the share of full
face-to-face interviews among young people, and increased the overall rate of response among
busy people. The effect, although positive for both target groups, is of a different nature in
each case, reflecting the ways in which different sample members can change their response
behaviour as a consequence of the treatment. The effects are sufficiently large to be worthwhile
in practice.

Our findings have important practical implications for researchers designing and running
longitudinal surveys; they shed new light on aspects of the survey non-response process and
suggest promising avenues for further research. AC cards are simply not an efficient strategy.
The relative success of COA cards at obtaining new addresses suggests that the emphasis of the
message is important. New address information is of much greater value to the survey organi-
zation than a simple confirmation of an existing address; this message may have been diluted in
the AC treatment.

It is interesting that manipulation of a relatively minor part of the survey process—the de-
sign and content of a respondent report—can have an effect on response rates, especially so
when we consider that our experiment was carried out on a fairly seasoned sample with high
wave-by-wave response rates, leaving limited scope for improvement. This is very encouraging,
suggesting that even greater gains from such strategies may be possible in other circumstances,
such as at the early stages of a longitudinal survey when respondents are not yet so committed
or engaged. Further work is warranted in identifying the most promising subgroups for tailored
materials and the most appropriate nature of the materials. In particular, we do not know which
specific features of the tailored reports prompted response to the next wave. The tailored reports
were smaller in size, with more colour, more pictures, more graphics and fewer words, as well
as having different content. All that can be said at present is that tailoring seems promising; we
cannot say much about how best to do it.

One might also speculate whether there might be some crossover between our two experiments,
in the sense that one might consider tailoring the approach that is used to collect updated address
information, by targeting groups at heightened risk of changing address with more expensive
or intensive methods (e.g. two mailings between each wave instead of just one), or by using
different designs of letters and cards. Moreover, experiments like these could usefully be carried
out at a much earlier stage of a longitudinal survey to test effects in a different context. There is
plenty for researchers yet to learn about how best to maximize sample retention in longitudinal
surveys.
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