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Panel Attrition in Survey Data: A
Literature Review

Panel studies, where the same individuals or households' are interviewed at
multiple points in time, have a number of advantages over cross-sectiona
studies for the study of certain social phenomenon. For example, cross-sectional
data may document a constant unemployment rate over two periods of time, but
will render no information content regarding whether bouts of unemployment
are cyclical, with the same proportion of individuals transitioning in and out of
the job market within the time period, or whether unemployed status is a chronic
condition for a select group of individuals. In a similar vein, panel data allows
researchers to examine the nature of poverty: is poverty atemporary occurrence,
or is there perhaps a perpetual “underclass’ for which poverty is a permanent,
even inter-generational, phenomenon? By collecting information on the same
individuals and households across periods, panel data give social science
researchers the opportunity to explore what social, economic, individual, and
household-level characteristics operate to sustain or perpetuate poverty.

Additionally, panel data gives social science researchers the opportunity to study
life cycle transitions, including school-to-work, family formation, adolescence
to adulthood, and retirement. Interviewing the same individuals and households
multiple times allows researchers to examine the factors that condition the
choices people make during such transitions, and how these choices impact their
futures. In developing countries, the informational value of panel data is
particularly great. Many of these countries are undergoing rapid demographic,
social, political, and economic transformation. The use of panel analysis in
developing countries can enhance our somewhat limited understanding of how
these diverse environmental factors influence the shape and trgectory of
transition in the lives of individuals.

However, panel surveys often suffer from a high degree of sample attrition
between survey waves, a phenomenon that may have negative consequences for
the informational content of a study. Attrition can be conceptualized as the
combination of three cumulative factors. mortality, migration between waves,
and survey non-response. In developed countries, the issue of non-response is
often of greater concern for researchers, and is often a problem for cross-
sectional as well as panel data collection. Many studies have documented the

! This paper does not consider panel studies of firms, but many of the points made about
panels of individuals or households apply also to panels of firms.



inverse relationship between the likelihood of survey response and income. In
developed countries, the high opportunity cost of time amongst relatively
affluent people may make many potential respondents reluctant to participate in
a study. Contrastingly, migration-related attrition is less likely to be a serious
Issue, as communications and information networks in developed countries
enables fieldworkers to locate most respondents who have changed residence
between waves.

Researchers in developing countries generally have the reverse problem.
Experience has indicated that non-response is generally very low in developing
countries, both in cross-sectional and panel surveys. However, the issue of
migration-related attrition is much more problematic. Due to the relatively poor
communications infrastructure, the costs of tracking respondents who have
moved residence can seem prohibitively high. While in developed countries,
survey respondents are often a phone call away, tracking movers in developing
countries may require considerable ingenuity, time, and resources on the part of
both researchers and fieldworkers.

In addition, tracking respondents in developing countries is further complicated
by many of the underlying processes of development: growth and
industrialisation are often associated with higher levels of socio-economic
mobility and the increased prevalence of long-distance migration, often from
rural to urban settings. Thus, as a result, some panel studies in developing
countries have opted not to follow respondents who have moved. These
“rooftop” surveys drop from the sample respondents who have moved between
survey waves, making no effort to track movers to their new residences.

However, the failure to track movers will result in the systematic exclusion of a
sub-group of the population. Movers are likely to possess a specific set of
characteristics, and their excluson from the survey will result in a loss of
information. For example, residential mobility may be linked to upward socio-
economic mobility, particularly in the context of rapid economic growth and the
creation of new economic opportunities. Contrastingly, it may be that adverse
shocks such as an AIDS-related sickness or death, the loss of employment of a
primary breadwinner, or the dissolution of a marriage, induce migration. Failing
to track movers will circumscribe the ability of researchers to analyze these
dynamics. Indeed, in South Africa, research has suggested that the death of the
primary breadwinner as a result of the AIDS virus may result in the dissolution
of the household. Without the ability to track movers, these dynamics are
difficult to ascertain. Thus, particularly in developing countries, the ability to
examine the dynamic behaviour of movers may be of significant value to social
science research. Whether large-scale attrition matters for researchers using the
data depends on the particular objectives of the study, the social, economic and



demographic context, and the particular patterns of migration of the population
of interest.

Another issue associated with attrition is the problem of sample selectivity.
Failure to track respondents to new residences has resulted in an attrition rate as
high as 50% in some studies, which may have significant consequences for the
representativeness of the panel. If the attrition is random, then a high rate of
attrition may not have any significant consequences. However, attrition is often
non-random and sel ective on certain characteristics, which may result in attrition
bias in subsequent regression analyses. Differences between the attriting and
non-attriting sample can result in biased parameter estimates if the differences
are systematically related to a variable of research interest. For example, if
residential mobility of female-headed households is positively associated with a
lower number of children, then the failure to track respondents through
residential moves will result in the under-representation of women with lower
fertility rates. Subsequently, regression models based solely on the non-attriting
sample, in which fertility is a variable of interest, may lead to incorrect
coefficient estimates, particularly if the attrition rate is high. Thus, to prevent
large-scale attrition, some studies in developing countries have undertaken the
task of tracking respondents who have moved to new residences, despite the
additional cost associated with the tracking process. The tracking of
respondents to new residences can significantly decrease the rate of attrition, and
thus may reduce the potential for selection bias.

This paper will examines the problem of attrition in panel studies, and the
different sets of methodological issues facing researchers in developed and
developing countries. In particular, the study explores he hypothesis that
attrition is contingent on certain specific community, household, and/or
individual level characteristics, and examines options for reducing the impact of
attrition through tracking. The study reviews the existing literature on panel
data and attrition, examines the question of selectivity and attrition bias, and
documents various techniques employed by researchers to reduce attrition.

Panel Studies and Attrition in Developed
Countries

Researchers conducting panel studies in developed countries are likely to
experience a somewhat different set of methodological problems from those
conducting panel studies in developing countries. As aready mentioned, the
more comprehensive communications and information infrastructure in
developed countries lowers the costs associated with tracking respondents



between waves. Thus, panel attrition in developed countriesis generally more a
function of non-response, asit is related to the inability to find respondents who
have moved between waves. However, the experience of pane studies in
developed countries can nonetheless offer insights into the social, demographic,
and economic factors related to attrition, as well as methodological issues
associated with the tracking process, the problem of selectivity and attrition bias,
and the impact of selectivity on ensuing attempts to model economic behaviour.

Panel studies in developed countries vary considerably with respect to sample
size, duration, study objectives, and study design. Many national panel studies
have the objective of examining broad social, demographic, and economic
dynamics in the particular country. Surveys can have the individual, the
household, or a parent-child or spousal pair as the primary unit of study. Cohort
studies, such as the Health and Retirement Survey and the National Longitudinal
Study of Y outh, focus on the experience of a particular sub-group of society by
selecting respondents who fall within a certain cohort, or age group, at the
beginning of the study. Some panel studies, such as the Panel Study of Income
Dynamics and the British Household Panel Study, are indefinite life panels, in
which children of the original sample households are automatically added to the
sample and followed in al subsequent waves. This allows researchers to study
long-term dynamics such as inter-generational poverty.

Some rotating labour force surveys, such as the Spanish Labour Force Survey
and the Current Population Survey, give researchers the opportunity to study
short-term dynamics such as entry and exit into the labour market. Though many
researchers use these surveys to conduct cross-sectional analyses, some also
exploit the rotating nature of the surveys to match individuals across waves and
thus conduct panel analysis. Table 1 below gives a summary of some of the
major longitudinal studies undertaken in developed countries, many of which
will be discussed in more detail later in the analysis.
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Tracking to Reduce Attrition

In developed countries, most panel studies employ mechanisms in order to
ensure that individuals and/or households that attrit between waves are not lost
to the sample. As the communications infrastructure in developed countries is
comprehensive and information networks are well defined, the problem of
tracking respondents from wave to wave is vastly simplified. Using telephone
directories, administrative records obtained from various public and private
institutions, and the internet, fieldworkers can track down most respondents who
have moved between waves, at a relatively low cost. Nonetheless, panel studies
vary significantly with respect to attrition rates. This variation is attributable to
a number of survey-specific reasons such as characteristics of the target
population, survey design, and the quality of field teams, but also as a result of
the level of commitment to tracking respondents, and the particular procedures
employed to locate respondents lost between waves.

The National Longitudinal Survey of Youth (NLSY) is a panel survey that has
been particularly successful at minimizing attrition despite its long duration.
The NLSY79 panel, with a base-year sample of 12,686, was re-interviewed
annually for twenty years. Despite the potential for large-scale attrition over
such along period, attrition rates for the NLSY 79 are impressively low. For the
first five waves, the attrition rate hovered at around 5%. (US Department of
Labour, 1999:29). After ten waves of the study, the re-interview rate was 90.2%
of base-year respondents that remained eligible’. By the 18" wave of the panel,
the retention rate had dropped to 84.3%. The relatively low rate of attrition in
the NLSY 79 can be attributed to survey design, and to the extensive tracking
procedures implemented by fieldworkers and staff of the chartered institution,
the National Organisation for Research at the University of Chicago (NORC).

The design of the NLSY is such that interviewers in each wave attempt to re-
interview all baseline respondents, thus resulting in reduced attrition. If a
respondent was not interviewed in any given wave, due to unavailability or
refusal, the respondent is nonetheless contacted in al subsequent waves. Over
95% of all eligible base-year respondents participated in nine waves or more,
and less than 1% of respondents participated in less than four waves (ibid: 34).
Thus, despite the fact that the attrition rate in 1998 was 15.7%, many of those
respondents had been interviewed in a number of other waves. This policy of
re-contacting all base-year respondents has a significant effect on reducing the

% Retention rate is defined as the percentage of base-year respondents within each sample
type remaining eligible, who were interviewed in a given survey year. It excludes those
individuals who were dropped for sampling reasons. Included in the eligible sample are
deceased and difficult-to-field respondents whom NORC did not attempt to contact.
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loss of informational content arising from attrition. Furthermore, the NLSY
interviews are conducted face-to-face instead of over the phone, which may
have the effect of creating a greater sense of respondent ownership of and
attachment to the survey, thus lowering non-response.

Additionally, NLSY respondents are paid for their participation, $10 per
completed interview from 1979 to 1994, and $20 in waves thereafter (ibid: 25).
This tactic may also have the effect of reducing attrition, although it is difficult
to determine the scale of the impact of monetary incentives on survey response.
Finaly, fieldworkers aa NORC employ an active “conversion strategy” to
persuade those respondents who refused to participate to change their minds.
Supervisors or “conversion specialists’ at the NORC office write letters tailored
for each respondent who refused, addressing the specific concerns of the
respondent and reinforcing the importance of his’her participation in the study.
This conversion strategy reduces refusals by anywhere from 33 to 50% in the
different waves of the study (ibid: 25).

Furthermore, the extensive tracking procedures implemented by NORC helps to
minimize attrition. Two weeks prior to the date of interview, respondents
receive an update letter reminding them of the upcoming interview, and offering
atoll-free number, website, and project e-mail address in order to give them the
opportunity to ask questions or send updated contact information. At the end of
each wave of data collection, respondents are supplied with a thank-you letter
and an address update postcard, which includes return postage pre-paid, so that
respondents can notify NORC of any residential moves and changes in contact
information (including email addresses).® Between panel waves, respondents
are mailed a newsletter or a press release notifying them of the significant uses
of the data from the NLSY and reminding them of the importance of the
contribution they make by participating.* Changes of address noted from the
postal returns of these letters are also used to update contact information.

During the field period, interviewers are given locator sheets containing current
contact information, information for two or three other individuals who might be
able to reach the respondent if he/she has moved (relatives, friends, employers,
teachers), work details and contact information, and information on any plans or
intentions to move. Fieldworkers are responsible for interviewing all
respondents in their casel oads, tapping into additional resources where necessary
in order to locate respondents (post offices, department of motor vehicles,
directory assistance, contact information of relatives and friends) (US
Department of Labour, 1999: 24).

® Correspondence with NLSY79 survey director, 7/3/03, Kymn Kochanek
* ibid



In the event that efforts at the local level fail, cases are forwarded to NORC's
locating office, where locating specialists can use hard copies of the interviews
to access additional locating information. In addition to the techniques
employed by the fieldworkers, the locating specialists may also conduct web
searches, check voter registration records, jails and prison records, death
certificates, and college/university enrolment records.” The vigorous application
of these procedures reduces attrition considerably. The average number of
respondents that cannot be located is 174 over the 18 waves, or around 1-2% of
the entire eligible sample, depending on the year. Refusals account for a much
greater proportion of attritors than those who cannot be located. The average
number of respondents who refuse to participate is 447 over the 18 waves.

Similarly, the National Educational Longitudinal Study (NELS) implemented a
number of effective measures designed to minimize migration-related attrition.
The first wave of the NELS survey was in 1988, interviewing a school-based
sample of 20,000 8" graders. By 1994, most of the cohort had graduated and
been out of school for two years, and had either entered the workforce or were
pursuing post-secondary education. The next follow-up occurred in 2000, after
the cohort members had been out of school for eight years. For both of these
follow-up waves, intensive locating efforts helped to minimize attrition.
Locating activities involved three different stages. advance locating conducted
before the start of the interviewing, intensive location during field operations,
and field locating conducted on site by specially trained field personnel (US
Department of Education, 2002: 127).

In the first phase, locating information for sample members obtained from prior
survey rounds was entered into a database; this included sample members home
and school addresses and telephone numbers, contact information for severa
relatives and friends, driver's licence and Socia Security numbers, and
information regarding the high school and post-secondary schools the students
had attended. Telephone numbers and addresses were submitted to Telematch, a
commercial database that maintains address and telephone number changes, in
order to update any changed information. Advance letters were then mailed to
the sample members and their parents, explaining the purpose of the study and
informing them of the upcoming interview (ibid: 128).

Most individuals were found during this first stage of tracking; however, alarge
proportion of certain subgroups, such as American Indians and high school
dropouts, required additional tracking efforts. The first step involved contacting
next of kin and other contacts obtained from prior rounds of data collection.
The second tier involved using commercialy available person-locating

®> Correspondence with NLSY79 survey director, 7/3/03, Kymn Kochanek
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databases, as well as credit-history databases, which contain telephone listings
and current addresses for consumers who had any credit history. Tracking
specialists also consulted the department of motor vehicles in selected states, as
well as military records and death certificates; the US Department of
Education’s National Student Loan Data System, a directory of student financial
aid recipients, was also searched. For those individuals who still had not been
located, specially trained personnel were sent into the field. Tracking
information employed at this phase included information from post-secondary
and high schools, past or present employers, social service agency records,
government offices, public libraries, the US Postal Service, and departments of
motor vehicles (ibid: 129).

The concerted efforts of researchers to track movers undoubtedly helped to keep
the attrition rate of the NELS follow-up rounds low by comparison to other
panel surveys. Like the NLSY, NELS is a cohort study, in which tracking is
more difficult than in a household panel study, because of the need to locate and
re-interview a particular individual instead of the somewhat easier task of
locating any member of the sample household. Furthermore, like the NLSY, the
target population of the NELS is youth and young adults, a group likely to have
a higher incidence of migration than the population at large. Especialy in the
two post-school waves, one would expect tracking to be particularly difficult. In
this period, many young adults embark on important life course transitions, such
as finding employment, enrolling in tertiary education, or starting a family.
These decisions are likely to result in increased mobility, a factor complicating
the tracking process.

Thus, the third and fourth follow-up of the NELS occurred two and eight years
after the cohort graduated from high school, when mobility related to life course
changes is undoubtedly high. Indeed, almost 30% of the sample in the first post-
school follow-up required tracking and locating efforts (ibid: 3-7). Despite these
difficulties, NEL S researchers were able to keep attrition remarkably low. Inthe
first post-school follow-up (the third follow-up overal), six years after the base-
year survey and two years after graduation from high school, the attrition rate
was 9.1%. In the second post-school follow-up (the fourth follow-up overall
and eight years after graduation), the attrition rate was 17.3%, an impressively
low rate considering the time lapse of twelve years.

Table 2 documents the attrition rates of various developed country panels. The
attrition rates of the NELS and the NLSY are indeed quite low in comparison
with a number of other panel studies in developed countries. Both the NLSY
and the NELS are cohort studies;, one would expect the attrition rates for such
studies to be higher than that of household panel studies. Thus, the low attrition
rates are particularly striking in comparison to some of the other panel surveys.
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Attrition rates vary from a low of 0.87% average attrition per annum for the
NLSY, to a high of 13.6% average attrition per annum for Current Population
Survey (CPS) in the US and 19.8% average attrition per annum for the Spanish
Labour Force Survey (EPA), both of which are rotating surveys that do not track
movers to new residences.

The CPS and the EPA are not expressly designed for panel analysis, and so the
high attrition rates in the surveys may not be of significant consequence for
researchers. Even for those researchers who seek to match samples across
rotations to conduct panel analysis, attrition may not be a significant concern.
Both the CPS and the EPA have extremely large sample sizes (50,000 and
64,000 households respectively), and are of short duration (both surveys last
under two years in total). However, for most panels, which are of longer
duration and smaller sample size, large-scale attrition may indeed have
significant consequences for the representativeness of the sample, as well as the
confidence with which one can establish statistical relationships among
variables due to diminished sample size.

12



€l

G66T

‘U239 pue 1Iyodeiad
SAD/A0D S| MMM
sonsneIs

InogeT Jo neaing SN

(dnem ,8) uonelol

ouC 191e uonue pjoyasnoy

%T'8T :[dued 086T
(dnem ,8) uonelol

ouC J81e uonue pjoyssnoy

%8 T :[dued 066T

(enem
y¥) uonelos T Jaye uonuye
ployasnoy %TT :[dued 086T

‘(anem
y) uonelol (T Ja)e uonune
ployasnoy 92T :jaued 0661

"SyluoWw  10J urebe
pamalAlalul Usy) ‘Syluow

8 10} 1IN0 parelol ‘syluow
10} Ajyluow pamaiAlaul
spjoyasnoy ‘sjaued

Bunelos wisl-1oys Jo sales

(Sd2)
Aanns uonendod ualiin)d

:SaYeIS pajun

9pIN9 S,18sN 6LASTIN
S|U/AOD S| MMM

0002-6.6T ‘Alenuuy

(ASTIN) UYINOA Jo

sonsnels uonelnp | A8AINS Jeuipnubuo feuonen

InogeT jo neaing SN anem 8T Jaye %/ ST dn-mo||0} 1S11} JBUR %4E Y sleak g Jo |aued Loyod :S91e1S palun
/npa-yd

IwN*ISIaunuosiy//-dny SpJemuo ZeeT wolj Ajeluualg (SYH) Aening

yoseasay uswialey pue yljesH

[e190S 10} a)nusu|

9ABM .G I8} 952 '8T

dn-moj|0} 1S11) 181 %6°0T

[aued 10yod

'SYeIS pajuN

866T ‘I19qez

sanem
6ia e Jaye uonune

ployassnoy %9°9¢ :06ddIS

Sanem
1yb1a [ Ja)e uonune

ployasnoy %9°8¢ :¥8ddIS

dn-mojjo} T Joye uonune
pioyasnoy 9%9°/ :06ddIS

dn-moj|o} T Jaye uonune
ployasnoy %6°s -¥8ddIS

‘syuow Inoy
Alana pamalalalul jaued yoe3
‘86T Ul buluuibaq

‘uoelnp ul sieak ¢ 01 G’z
woJy Buibues Yyi1bus) ‘sjpued
p|oyasnoy |euoieu Jo salss

(ddIS)
uonedidnied weiboid
pue awoauj Jo Aanng

'SaJeIS payun

866T |9qeZ
L66T WO pue
‘“Yreyasnoos ‘presabzi~

anem Tg laye
uonue pjoyasnoy 9%4Tg

.dn-moj|o} T Jaye
uolne pjoyssnoy %6°'TT

‘191yealayl Aj[eluualq
‘966T-896T WoJ) Ajlenuuy

(QI1Sd) solweuig
awoou| Jo Apnis |aued

'S9YeIS pajuN

wJo1-buo

arelpawIL |

30Ua,BJoYy

Sarey uoNImy

[eAolu | AonIng

faning

salpnis [aued saluNod padojaAsp Ul Sa1el UuoNLNY g a|gel
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http://www.bls.gov/cps
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http://www.nces.ed.gov/surveys
http://www.nces.ed.gov/surveys
http://iserwww.essex.ac.uk/ bhps
http://iserwww.essex.ac.uk/ bhps
http://www.ceps.lu/paco/ pacofrpa.htm
http://www.ceps.lu/paco/ pacofrpa.htm
http://www.ceps.lu/paco/ pacofrpa.htm
http://www.ceps.lu/paco/ pacofrpa.htm

Panel Selectivity

Perhaps the most well-known and longest-running panel study is the Panel
Study of Income Dynamics (PSID), which was begun in 1968 at the University
of Michigan in an attempt to understand transitions into and out of poverty in the
United States. Though the data has been used widely to model economic
behaviour, only a few studies have analyzed the issue of attrition in the PSID
(Fitzgerald, Gottschalk, and Moffit, 1997; Zabel, 1998). The inclusion of “split-
off” families has helped PSID maintain representativeness over its lifespan
(Fitzgerald et al, 1997). Nonetheless the issue of attrition merits closer
examination: the attrition rate for the sample in the first follow-up wave was
11.9 percent and by the 21% wave, only 48.8 percent of the origina sample had
been present for all waves of the survey (Zabel, 1998: 2). After accounting for
deaths, the attrition rate over the 21 waves falls to 45% of the baseline sample
(Fitzgerald et al, 1997: 6).

As mentioned above, attrition in panel studies is often attributable to two main
factors: the inability to follow respondents who have moved between waves, and
survey non-response. In most panel studies in developed countries, the latter
problem poses a greater obstacle to maintaining panel representativeness, while
following movers is facilitated by the availability of well-articulated
communications and information networks. This has indeed been the case for
the PSID, as the effect of nonresponse outweighs the significance of the effect of
attrition due to the inability to track movers successfully. For the first follow-up
wave, 9.9% of the sample attrited as a result of non-response, while only 1.6%
of the sample had moved and were unsuccessfully tracked to new residences
(ibid: 58). Though non-response levels off significantly after the second wave,
the average effect of non-response over 21 waves of the survey is still 2.1% of
the base-year sample, while attrition as a result of migration averages around
0.6% of the sample (ibid: 58).

Fitzgerald, Gottschalk, and Moffit find that attritors are more likely to receive
government assistance, less likely to be married or older, and more likely to be
non-white (ibid: 26). Additionally, they have lower levels of education, work
fewer hours, earn less labour income, and are more likely to rent rather than own
their own homes (ibid: 26). The implications of this pattern seem to be that
attritors are concentrated largely at the lower end of the socio-economic
continuum. However, the variance of labour income is greater for attritors, and
the income distribution is actually more dispersed at the higher end of the
income spectrum for attritors, suggesting that some high labour income
households possess a greater propensity to attrit as well. Probits for attrition
using base-year values confirm this non-linear relationship; even when
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controlling for a number of different socio-economic factors, attrition
probabilities are greater at high and low income levels for male-headed
households, and lowest at the middle of the income distribution (ibid: 29).
Additionally, the authors explore dynamic attrition by using lagged values over
all 21 waves of the survey to estimate attrition hazards during 1989. They find
that men who have more unstable histories (greater variability with respect to
labour income, marital state, and migration behaviour) are more likely to attrit
from the sample. They also find that shocks, such as a drop in earnings,
marriage dissolution, or geographic move, increases the probability of attrition
in the subsequent wave (ibid: 52).

Despite this evidence for selective attrition, the authors find that the PSID
sample remains largely representative of the US population. For regressions on
earnings, marital status, and welfare participation, the authors find that
differences in regression coefficients using the PSID and the Current Population
Survey (CPS) data are usually small, and by the 1989 wave are not statistically
different. The authors conjecture that the absence of attrition bias is probably a
result of the tendency of differences in the values of time-variant characteristics
(such as age, marital status, income, education) between attritors and non-
attritors to converge over time (ibid: 38). For example, the authors note, the
initial bias towards highly educated men in the PSID is offset by a slower rate of
growth of education over the life cycle among non-attriting individuals in the
PSID than in the CPS; similarly, an initial selection on married men in the first
wave of the PSID is partly offset by a more rapid decline in marriage ratesin the
PSID than in the CPS (ibid: 38). Furthermore, for all the probit equations, the
predictive value of explanatory variables is consistently small (low R-squared
values), which may be why selective attrition does not result in measurable
attrition bias (ibid: 41). However, the authors caution that the presence or
absence of attrition biasislikely to be model-specific.

Zabel compared the labour-market behaviour of attritors and non-attritors in
both the PSID and the Survey of Income and Program Participation (SIPP).
Zabel’ s study uses the 1984 and 1990 panels of the SIPP, with the corresponding
completion rates of 71.4 and 73.4 percent, respectively, and the first 21 waves of
the PSID (Zabel, 1998: 6). In examining the determinants of attrition, Zabel
first examines the means for a variety of geographic, economic and social
variables by attrition status for the first wave values. For both the PSID and the
SIPP, he found that individuals who left the survey were more likely to reside in
urban locations, live in the South or West, be non-white, be unmarried, not own
homes, and have fewer children than the individuals who remained in the survey
(Zabel, 1998: 6). However, in estimating a model for attrition, Zabel finds that
most of these demographic factors have a limited impact on attrition, with the
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exception that home ownership and labour force participation are negatively
correlated with attrition, and blacks are more likely to attrit than whites.

Zabel also found that a number of interviewer characteristics and aspects of the
interview process have significant impacts on attrition. Interview length has a
positive impact on attrition, likely due to the fatigue and loss of interest resulting
from repeated long interviews. Using the same interviewer across all waves of a
panel survey is negatively associated with attrition, due to the rapport built
between the respondent and interviewer over repeated waves. Furthermore, they
find that the duration of interviews is negatively associated with completion
rates if the interview islonger than 90 minutes, though the overall effect is small
in magnitude. Finally, Zabel finds that a higher frequency of interviewsis likely
to lead to higher attrition rates, probably a result of the issue of time constraints:
a higher frequency alows less time for repeat attempts to get an interview if and
when the first attempt is unsuccessful.

Zabel subsequently models labour supply behaviour using both the PSID and the
SIPP, in order to investigate whether the behaviour of attritors is substantively
different from that of the non-attritors. He finds that the estimated parameters
for the models using the sub-sample of attritors and non-attritors separately are
significantly different; the estimate of wage elasticity for the attriting sub-
sample is greater, indicating that the attritors are more responsive to changes in
wages (ibid: 9). Thus, there is evidence that the labour market behaviour of
attritors and non-attritors does differ qualitatively. However, parameters for a
model of attrition and labour supply behaviour using the combined sample of
attritors and non-attritors differs only dightly from the parameters using the
non-attriting sample alone. This contrary result probably arises because there
are relatively few observations where attrition occurs, and thus attrition bias may
be hard to detect (ibid: 11).

Similarly, authors of a study of the National Longitudinal Study of Y outh (Gritz,
MaCurdy, Mroz, 1994) provide some evidence that the labour market behaviour
of attritors and non-attritors is substantively different. The attrition rate in the
National Longitudinal Study of Youth (NLSY) is extremely low, considering
that the length of the panel is over twenty years; attrition rates for the first ten
waves hovered at around five per cent of the eligible sample, and even after
eighteen waves the attrition rate was only 15.7%. As in the PSID, a larger
proportion of attrition is attributable to non-response, while difficulty in locating
respondents accounts for a smaller proportion. In the 1998 wave, non-response
accounted for 46% of those individuals who were not interviewed, while around
17% of attrition resulted from the inability to locate a respondent. In examining
the selectivity of attrition, the authors found that attritors come
disproportionately from the lower end of the income and wealth distribution and
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thus exhibit less labour force attachment. However, they did not conclude that
this selectivity will necessarily result in biases of consequence for subsequent
behavioural models using the NLSY data. Because the overall rate of attrition in
the NLSY is relatively low, the selectivity of attrition is unlikely to result in
large changes in estimated coefficients.

Like the National Longitudinal Study of Youth, the High School and Beyond
Longitudinal Study (HS&B) seeks to examine education and employment
outcomes of American youth. A large mgority of the original sample, 78
percent, were present for all waves of the study, while 11.1% were “monotone”
participants who left the sample permanently, and 7.4% were “non-monotone”
participants who left the sample at one point but returned in a later wave. Ina
study of attrition in the HS& B, Burkam and Lee (1998) model the determinants
of attrition and find that students of non-English speaking households are more
vulnerable to attrition, both monotone and non-monotone, while academic-track
students (i.e. those who are college-bound) are less likely to attrit. Furthermore,
they find that being black is positively associated with attrition, while female
students are less likely to attrit than males. Students from the Northeast and
West are more likely to attrit than students of other regions, and rural school
location is negatively associated with attrition. Finaly, students who exhibited
more item non-response in the origina base-year survey, both in the survey and
the aptitude tests, are more likely to attrit, suggesting that students who are less
attentive and conscientious in completing the origina survey are more
vulnerable to attrition in subsequent waves of the study.

Burkam and Lee go on to investigate the potential bias resulting from panel
attrition. They find that coefficients for models of demographic effects on
achievement, and demographic effects on educational aspirations, differ
significantly for the separate full-time, monotone, and non-monotone sub-
samples. Students in both the monotone and non-monotone attrition groups
score lower on achievement relative to full-time participants, and also harbour
lower educational aspirations. In modelling the effect of demographic factors on
academic achievement, the authors find evidence of attrition bias, as “the
restriction of the sample to full-time participants systematically inflates the
estimated Black/White achievement gap” (ibid: 8). However, in the regression
model of educational aspirations, the authors find that bias results from the
attrition of monotone participants only, suggesting that re-contacting the entire
base-year sample in all waves (regardless of attrition in any particular wave)
may serve to reduce somewhat the extent of attrition bias. Furthermore, though
there is evidence of bias, the authors find that excluding the attriting sub-sample
only results in small changes in parameter estimates, because the full-time
participation rate for the HS& B is so high.
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Another longitudinal study in a developed country is the Spanish Labour Force
Survey (EPA), a rotating quarterly panel survey used to analyze short-term
employment and labour market trends in Spain. Each panel consists of six
quarterly interviews, amounting to a total of one-and-a-half years' duration for
each panel. Since al participants from the original panel are re-contacted
regardless of attrition in any particular wave, there is a variety of patterns of
nonmonotone attrition. Full-time respondents of all six waves of the survey
constitute 65% of all participants, while over 23 percent participated in any three
of the six total waves. Thus, along with attrition, re-entry into the survey is also
an object of interest, and is likely related to the dynamic of attrition.

In a study of sample attrition in the EPA, Jimenez-Martin and Peracchi find that
attrition rates are highest at ages during which important life transitions often
occur (such as marriage, job-related moves in young adulthood, and retirement),
while re-entry rates tend to be lower during these transitions (Jimenez-Martin
and Peracchi, 2002: 87). Thus, those individuals experiencing these life-cycle
transitions, which are often the exact object of interest in panel studies, are the
most likely to leave the survey and not return in subsequent waves. Attrition
rates increase with age up to about thirty, then decline until the age of fifty,
increasing thereafter. Attrition is higher for the more educated, lower for the
head of the household, and decreases with the size of the household (ibid: 87).

In order to determine whether attrition results in bias, the authors model |abour
market transition probabilities between four mutually exclusive states, namely
full-time employment, part-time employment, unemployment, and out of the
labour force. The authors conclude that attrition and re-entry in the survey do
not pose significant consequences for model estimation. Nor do they detect any
significant evidence of attrition bias. Nonetheless, the authors add the important
caveat that this conclusion does not apply to young people transitioning from
inactivity to employment. The null hypothesis that attrition does not cause
biases in estimates of labour market transitions is rejected for this particular
category of people.

By contrast, in a study of attrition in the Current Population Survey, Peracchi
and Welch (1995) find more significant support for the possibility of attrition
bias. The Current Population Survey is one of the most commonly-used sources
for information on income and employment in the United States. The CPSis a
rotating monthly panel survey with a rotation scheme such that each panel is
interviewed for four consecutive months, temporarily excluded for the eight
subsequent months, then re-interviewed for another four consecutive months.
The sampling frame allows for three-quarters of the entire sample to be matched
in any two consecutive months, assuming zero attrition. Matching person
records across CPS waves alows economists to study short-term labour market
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dynamics. The CPS, unlike the other surveys previously mentioned, does not
attempt to follow movers. Thus, those occupants who move between survey
waves are simply dropped. Failure to produce a match across CPS waves is a
product of four cumulative factors. death, migration, non-response, or
construction or demolition that removes the dwelling of a previous respondent.

Peracchi and Welch find that attrition is indeed linked to specific household and
individual level characteristics. Interestingly, a third of al attrition in the CPS
results from the failure to track individuals of college age in households that are
successfully re-contacted, and the failure to track young households who have
moved (Peracchi and Welch, 1995: 160). In order to test for the potential for
attrition bias, the authors model labour-force transition rates, wages, and
transition probabilities for each of the attriting and non-attriting sub-samples
(ibid: 166). For transition rates, they find that coefficients of key variables such
as age, race, educational level, and relationship to the household head differ
significantly for the matched and unmatched households.

For the model of wages, the authors also find that coefficients differ markedly
between the attriting and non-attriting sample. The non-attriting, or matched,
sample exhibits larger wage dispersion, and a wider black/white differential.
The wage model for the attriting sample shows a wider differential between
high-school graduates and high-school dropouts. For labour force transition
probabilities, the authors find no evidence of systematic bias resulting from
attrition (ibid: 173). Thus, as the authors conclude, attrition from the CPS is
concentrated among younger respondents, and often seems to be the result of
household and person mobility arising from schooling decisions, family
formation, and employment search. As illustrated in the wage and transition
rate models, attrition may indeed bias the estimation of behavioura
relationships.

Thus, the experience of panel studiesin developed countries, while qualitatively
different from the problems associated with such studies in developing
countries, can nevertheless offer important considerations for researchers
administering panel surveysin developing countries. As the above studies have
shown, panel attrition in developed countries is often a function of non-
response, athough geographic mobility also results in significant attrition,
particularly when the study is not designed to follow movers, such asin the case
of the Spanish Labour Force Survey (EPA) and the Current Population Survey
(CPS). Pand attrition in the Panel Study of Income Dynamics (PSID), the
Survey of Income and Program Participation (SIPP), the National Longitudinal
Study of Youth (NLSY), the High School and Beyond (HS&B), the Spanish
Labour Force Survey (EPA), and the Current Population Survey (CPS) is found
to be selective on a range of different demographic, economic, geographic, and
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social characteristics, this is to be expected considering that the target
population varies considerably from survey to survey.

However, across the different studies, the general trend seems to be that panel
atrition is concentrated amongst minorities, younger individuals and
households. Additionally, attrition is higher at the lower end of the socio-
economic distribution, suggesting that migration may be linked to economic
stress. Furthermore, the literature on the PSID suggests that the causal factors
behind survey attrition may be linked to economic and social shocks, such as the
loss of a job or the dissolution of a marriage. The authors of the study on the
PSID also found that men who have more unstable histories (greater variability
with respect to labour income, marital status, and migration behaviour) are more
likely to attrit from the sample.

Finally, analysis of the EPA, PSID, and the CPS suggests that the potential for
attrition is higher amongst young adults, most likely a result of the increased
mobility required of important transitions associated with young adulthood, such
as schooling decisions, family formation, and employment search.

Panel attrition is aso affected by factors in the design of the survey itself;
interview length, consistency of interviewer across panel waves, and the
frequency of waves can all affect the completion and retention rates. In
developed countries, shorter interview length, interviewer consistency, and less
frequent waves are all associated with higher completion rates. Additionally,
the decision to re-interview all baseline respondents in each wave regardless of
attrition in previous waves, such as in HS&B and the NLSY, is likely to have
the effect of lowering cumulative attrition and reducing the potential for attrition
bias.

The evidence on attrition bias resulting from selectivity is somewhat mixed; in a
few studies of attrition, the authors findings suggested the presence of some
attrition bias as aresult of selective attrition. Overall, however, it does not seem
that selective attrition has severe consequences in developed country panels.
Studies of the HS& B and CPS found that selective attrition results in detectable
attrition bias, while authors of the study of attrition in the NLSY, Fitzgerald et
al’s study of the PSID, and Zabel’s study of the PSID and the SIPP did not find
evidence of bias despite the selectivity of the sample as a result of attrition. In
the former, the authors found that estimated coefficients for regresson models
using the non-attriting and attriting sub-sample differed significantly.

However, qualitative differences between attritors and non-attritors may or may
not result in substantial bias in analyses using only the non-attriting sample,
depending on the magnitude of attrition and the variable of interest of the model
in question. As Burkam and Lee suggest in their study of attrition in the HS& B,
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the magnitude of attrition biasis likely to be proportional to the rate of attrition;
thus, selective attrition may not be a significant problem if the overall attrition
rate isrelatively low. Thisis the precise reason that Gritz, MaCurdy, and Mroz
offer as explanation for the lack of attrition bias in models of labour market
behaviour using the NSLY, despite the presence of selective attrition: the
attriting sample is too small to significantly affect coefficient estimates.

Finaly, it is interesting to note that evidence of attrition bias was significant in
two of three economic models employing data from the CPS. Peracchi and
Welch found that for the transition rates model, the coefficients of key variables
such as age, race, educational level, and relationship to the household head
differed significantly for the attriting and non-attriting households. For the
model of wages, the authors also found that coefficients differed markedly
between the attriting and non-attriting sample. The CPS is a rooftop survey,
which makes no attempt to follow movers; this suggests that following movers
has significant payoffs with respect to reducing selective attrition and the
potential for attrition bias.

Thus, overall it does not seem that selective attrition has severe consequences
for panel studies in developed countries. Though a few studies suggest the
presence of attrition bias, this is generally concentrated amongst the “rooftop”
panels, which do not follow movers. Most panel studies in developed countries
follow movers fairly effectively, and thus the extent of attrition, especially
migration-related attrition, is usually low. However, this does not suggest that
panel attrition in every case is unlikely to be a problem; almost all of the studies
cited above focus on labour market behaviour, and as Zabel (1998) points out,
attrition bias is likely to be model-specific. Furthermore, the neutrality of
attrition is less likely to apply in developing country panel studies, where the
range of social, demographic, and economic variables being studied is generally
wider, attrition linked to migration behaviour more pronounced, and overall
attrition likely to be much higher.

Panel Studies and Attrition in Developing
Countries

Researchers conducting panel research in developing countries encounter greater
logistical difficulties than researchers in the developed world. As mentioned
earlier, communications infrastructure is somewhat limited in many parts of the
developing world, making it much more difficult to track movers successfully.
Furthermore, it is likely to be the case that geographic mobility in developing
countries is driven by a somewhat different set of dynamics than in the
developed world. Development processes are often accompanied by greater
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residential mobility due to the increased frequency of rural-to-urban migration,
heightened occupational mobility related to the emergence of new economic
opportunities, and heightened socio-economic mobility. Thus, these factors
render panel data collection more difficult and costly, which is perhaps one
explanation for the relative dearth of longitudinal survey data in developing
countries, particularly those of longer duration.

However, there have been a number of instances of very successful panel data
collection in the developing world, with researchers achieving low attrition
rates. These panel surveys are explicitly designed to follow movers to new
residences, thus resulting in areduction in potential attrition relative to “rooftop”
surveys. Despite the infrastructure limitations associated with tracking in the
developing world, some researchers have allocated the necessary time and
resources required to track migrants, thus reducing migration-related survey
attrition considerably. Table 3 below describes some of the longitudinal surveys
that have been conducted in developing countries, with a focus on surveys
conducted in South Africa. The table indicates whether or not movers were
followed in the description of each survey.
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Tracking to Reduce Attrition

One of the best-known examples is the Indonesian Family Life Survey (IFLYS).
The baseline wave of the IFLS was conducted in 1993, with the second wave
(IFLS2) occurring four years later in 1997, a sub-sample being interviewed in
1998 during the Asian financial crisis (IFLS2+), and the most recent wave
completed in 2000 (IFLS3). Until the recent financia crisis, Indonesia had been
developing at a rapid pace, averaging almost 5% per annum. Growth has been
accompanied by large-scale socio-economic changes. massive increases in life
expectancy, per capita income, school enrolment rates, urban residence, and a
sharp decrease in the fertility rate are a few of the indicators of the nature and
scale of societal transformation.

However, despite the fairly rapid pace of growth and socio-economic
transformation, the majority of Indonesians do not own a phone, and many
continue to live in rural, mountainous areas not easily accessible via the existing
transportation infrastructure. In addition to the poor infrastructure common to
developing countries, Indonesiais also host to over 300 ethno-linguistic groups,
a factor likely to compound the logistical difficulties associated with data
collection. Yet despite these potentia difficulties, the IFLS was able to attain
high levels of retention, on a par with or even better than comparable rates in
surveys of developed countries.

In a study of attrition in the IFLS baseline and follow-up survey, Thomas,
Frankenberg, and Smith report that the overall re-contact rate, excluding those
who had died between waves, was 94.4% between the baseline and IFLS2, and
96% in IFLS2+ (Thomas, Frankenberg, and Smith, 2000: 10). First, thisis due
to the fact that refusals in the IFLS were remarkably low, totalling less than 1%
of the entire sample. Secondly, migration-related attrition was minimised due to
the decision to track movers to their new residences, even over considerable
distances, as long as the respondents remained within the 13 initially eligible
provinces. Between the baseline wave and IFLS2, only 84% of baseline
respondents were found at their origina dwellings; an additional 10.5% were
tracked and found to have moved to new locations. Thus, tracking successfully
reduced the attrition rate by two-thirds. Similarly, tracking resulted in a 72%
reduction in attrition in the IFLS2+ wave (ibid: 22).

The authors document the tracking protocols and field procedures that helped
achieve such alow attrition rate. During the first phase of tracking, 23 teams of
field workers were instructed to re-interview all the current members of the
initial IFLS households who remained at the original residences. If no members
of the household still resided at the original location, the fieldworkers were
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instructed to collect information regarding their potential whereabouts from
neighbours, friends, relatives, former employers, and local community figures
(ibid: 8). If the household could be found within the vicinity of the original EA
(within a half-hour bus ride), they were tracked and interviewed during the first
phase along with those who had not moved.

Those households who had moved too far away to be tracked in the initial phase
were tracked over longer distances in the second phase of the tracking process.
In this phase, fieldworkers were aided in their task by “relocation sheets’
containing extensive demographic and economic information and also the name
of one individual who might know of their whereabouts in a few years time.
Additionally, for this second phase, wages and bonuses were increased in order
to give fieldworkers an incentive to track down the more difficult cases. The
role of personnel in achieving high completion rates in the IFLS also merits
consideration. Fieldworkers and supervisors recruited for the IFLS are highly
educated relative to the average Indonesian, with most of the interviewers being
recent college graduates. The authors find that interviewers with higher than
average mathematics scores on an aptitude test and higher than average salaries
in previous jobs were more likely to produce higher completion rates.

Like the researchers involved in the IFLS, researchers conducting the Nang
Rong Survey in northeast Thailland also explicitly sought to track movers,
believing that the study of migrants would be of distinct value to socia science
researchers. Like the IFLS, the Nang Rong Survey also yielded a remarkably
low attrition rate, given the particularly difficult circumstances associated with
data collection. Firstly, the study was not initially conceived as a panel study,
but rather as a cross-sectional study designed to evaluate the impact of a
community development project on a sample of 51 rural villages in Nang Rong.
The first full follow-up wave occurred only in 1994/1995, a lapse of ten years
between the baseline and follow-up.®  Additionaly, communications
infrastructure, such as phone and postal services, were effectively absent in
Nang Rong, in both 1984 and 1994 (Rindfuss, Kaneda, Chattopadhyay, and
Sethaput, 2002: 10). The poor communications infrastructure, combined with
the considerable time-lapse between waves, and the fact that the study was
initially conceived as cross-sectional and thus did not have any mechanisms in
place to facilitate re-interview, make the success of the Nang Rong particularly
impressive.

The design of the Nang Rong Survey was such that all the households in the
baseline sample of 51 rura villages were re-interviewed in 1994 if they

® There were a number of small quantitative and qualitative follow-up surveys which re-
interviewed sub-samples of the baseline sample, but the first full follow-up wave was
conducted only in 1995
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continued to reside in the original 51 villages; additionally, for a sub-sample of
22 villages, migrants were followed to four major urban destinations in Thailand
(ibid: 8). Most of the migrants who had left the original villages were reported
to have moved to these urban locations, with only a few having migrated to
other rural locations; thus, the migrant follow-up can essentially be thought of as
a rural-to-urban follow-up (ibid: 8). Migrant follow-up was conducted on an
individual level; that is, if any member of a 1984 household had moved
independently of the household, the individual was tracked to any of the four
target urban locations. If an entire household had migrated out of the original
village, al members were tracked as long as they resided in one of the target
urban destinations.

Multiple strategies were employed to track the migrants. Firstly, members of
the original 1984 households were asked about the new residence of the migrant;
if aclear address was available, an interviewer went there (ibid: 9). Secondly,
whenever a migrant was located and re-interviewed, he/she was shown a list of
all the reported migrants from the original village, and asked for any information
on migrants that had not yet been located. Thirdly, interviewer teams went to the
original 22 villages during holiday and festival times, in order to locate migrants
who were visiting their families. Using these various strategies, the fieldwork
teams were able to locate and re-interview 91% of the origina 1984 households
(ibid: 18). Additionally, for those migrants who had moved to one of the four
target urban destinations, the re-contact rate was 62% (ibid: 18). The
embeddedness and resilience of social networks in Thailand, as well as the
consistency of rural-urban Tha migration patterns, aided fieldworkers in
achieving this high re-contact rate (ibid: 18-19). However, the commitment of
researchers to tracking migrants, and their extensive knowledge of local socio-
economic conditions in Thailand and in Nang Rong in particular, were
undoubtedly factors contributing to their success.

Tracking also had the effect of significantly lowering attrition in the KwaZulu-
Natal Income Dynamics Study in South Africa. The Project for Statistics on
Living Standards and Development (PSLSD), the first South African national
household survey, was undertaken in 1993 by a consortium of universities study
and fielded by the South African Labour and Development Research Unit
(SALDRU) at the University of Cape Town. In 1998, a research consortium
headed by the University of Natal re-interviewed a sub-sample of 1400 Indian
and African families residing in the KwaZulu-Natal Province in 1993. Despite a
long interval of five years between survey waves, relocation teams were
successfully able to re-interview 84.1% of the households in the 1993 sample in
the 1998 follow-up wave (Mauccio 2002: 12). If it was learned that a
household had moved, the interview teams were instructed to get new location
information using a household identification form. The teams sought address or
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other contact information from other family members, neighbours, and local
facilities, such as clinics and schools (ibid: 12). Without the tracking efforts of
the interview teams, the attrition rate would have been 20.4%. Thus, tracking
reduced migration-related attrition by 4.5% percentage points; alternatively
stated, tracking resulted in a reduction in migration-related attrition by roughly
25% (ibid: 12).

Thus, the practice of tracking movers undoubtedly has significant payoffs with
respect to reducing the magnitude of migration-related attrition. As Table 4
below illustrates, those surveys that have implemented some mechanism to track
movers have been relatively more successful in minimizing attrition. The
KwaZulu-Natal Income Dynamics Study (KIDS), the Nang Rong survey, the
Indonesian Family Life Survey (IFLS), the China Health and Nutrition Survey
(CHNS) and the World Bank LSMSin Vietnam all tracked movers, and all have
attrition rates at or below 16%. The attrition rates of the China Health and
Nutrition survey are comparable to that of the IFLS, with attrition at only 9%
after two follow-up waves (four years after the baseline wave). This is despite
the fact that the survey only followed movers who relocated within the vicinity
of the original EA, and did not follow long-distance migrants.

The attrition in the Nang Rong survey was also extremely low, particularly
considering the complicating factors discussed above. The Maaysian Family
Life Survey (MFLS), which managed to re-interview 73% of al baseline
households, aso tracked movers to new residences. The MFLS attrition rate of
27% is higher than the other surveys mentioned, but is nonetheless quite low
considering that the interval between the baseline wave and the follow-up was a
lengthy twelve years.

However, the attrition rate for the South African Transitions to Adulthood
Survey is relatively high, despite the fact that movers were followed to new
residences. The 27.1% individua attrition rate between the 1999 and the
2001/2002 waves of the survey may be attributable to the higher mobility of the
particular study group, young adults aged between 14 and 22. Older members
of the cohort are in a period of their lives when they are likely to experience
heightened mobility, as a result of such potential milestones as entry into the
labour market, tertiary education, or family formation. Furthermore, unlike
most of the other household panel studies mentioned above, the Transitions to
Adulthood study is a cohort study, requiring that a particular individual be
relocated and re-interviewed. Generally, locating at least one member of a
household is easier than locating a particular individual, especially as many
household surveys allow for proxy response in the household interview.
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Additionally, it may also be the case that migration behaviour is particularly
dynamic in South Africa, or that tracking of respondentsis particularly difficult.
In many of the informal settlements in the townships and aso in rura areas,
tracking was rendered particularly difficult by the lack of physical addresses and
phone numbers for the respondents. Furthermore, a particularly low response
rate amongst white young adults is likely to be at least partially a result of the
prevalence of gated blocks of flats, electrified fences, guard dogs, and access-
controlled residential compounds, which constituted a significant obstacle for
Interviewers.

Contrastingly, the attrition rate for surveys that did not track moversis generally
higher, and the vast majority of attrition is undoubtedly linked to the migration
behaviour of the target population. The attrition rate for these “rooftop” surveys
averages around 30% and ranges from a low of 18% household attrition over a
four- year period in the LSMS in Cote d'Ivoire, to a high of 55% household
attrition between the 1985/1986 and the 1990 waves of the Peruvian LSMS.
Thus, it is clear that tracking is likely to have significant returns with respect to
reducing migration-related attrition. The table below compares the respective
attrition rates of the different surveys mentioned above, and notes whether or not
movers were followed.
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Table 4: Attrition rates in developing countries panel studies

Survey

Survey Waves

Attrition Rates

Reference

Indonesia:
Indonesian Family
Life Survey (IFLS)

1993, 1997, 1998,
2000

*Movers followed

5.6% household attrition
between IFLS and IFLS2
4% between IFLS2 and
IFLS2+

RAND
http://www.rand.org/labo
r/ELS/IFLS
Frankenburg, Thomas,
Smith 2000

Russia:

Russian
Longitudinal
Monitoring Survey
(RLMS)

Annually, 1992-
present
Repeated cross-
sections with panel
component
(longitudinal
analysis possible
with households
remaining in
original dwelling
units over time)
*Movers followed
beginning with

24.9% household attrition
between Wave 1 and
Wave 9 of the survey

Carolina Population
Centre at the University
of North Carolina at
Chapel Hill
http://www.cpc.unc.edu/
projects/rims/project/stu

dy.html

Wave 7
India 1970/1971, 33% household attrition National Council of
Additional Rural 1981/1982 rate Applied Economic
Incomes Survey Research
(ARIS) WWW.Ncaer.org
Foster and Rosenzweig
1995
Bolivia 1995/1996, 35% household attrition World Bank
Integrated Child 1997/1998 rate between the two http://www.worldbank.or
Development waves g/children/csbolivial.htm
Program (PIDI) |
Alderman, Behrman,
Kohler, Maluccio, and
Watkins 2001
Kenya: 1994/1995, Couples: 41% Data collected by Susan
Kenyan Ideational | 1996/1997, 2000 Men: 33% Cott Watkins and
Change Survey Women: 28% colleagues

(KDICP) *59% of attrition of www.pop.upenn.edu/net
women and 48% of works
attrition of men due to Behrman, Kohler,
migration Watkins 2002
Cameroon: Cohort panel, 34% attrition by 7th wave | United Nations Institut
Institut de mothers and 13.3% due to long- de Formation et de
Formation et de newborn children distance migration, 8.5% | Recherche
Recherche Triannually, 1978- known to have moved Demographiques
Demographiques | 1981 within the city, no
(IFORD) information on 12.4% Defo, 1992

China Health and
Nutrition Survey

1989, 1991, 1993,
1997

*Local movers
followed

5% household attrition
rate between 1st wave
and 1st follow-up, 9%
attrition rate by 2nd
follow-up

Carolina Population
Centre at the University
of North Carolina at
Chapel Hill
http://www.cpc.unc.edu/
projects/china
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http://www.rand.org/labor/FLS/IFLS
http://www.rand.org/labor/FLS/IFLS
http://www.cpc.unc.edu/projects/rlms/project/study.html
http://www.cpc.unc.edu/projects/rlms/project/study.html
http://www.cpc.unc.edu/projects/rlms/project/study.html
http://www.ncaer.org/
http://www.worldbank.org/children/csbolivia1.html
http://www.worldbank.org/children/csbolivia1.html
http://www.worldbank.org/children/csbolivia1.html
http://www.pop.upenn.edu/networks
http://www.pop.upenn.edu/networks
http://www.cpc.unc.edu/projects/china
http://www.cpc.unc.edu/projects/china

Table 4: Attrition rates in developing countries panel studies continued...

Survey Survey Waves Attrition Rates Reference
World Bank World Bank
Living Standards http://www.worldbank.o
Measurement rg/html/prdph/Isms/

Surveys (LSMS)
Cote D’lvoire

Rotating panel,
“rooftop” survey; 1985,
1986, 1987, 1988

18% household attrition rate

16% individual attrition rate

Falaris 2002, and
Frankenburg, Thomas,
Smith 2000

Vietnam 1992/1993, 1997/1998

*Movers followed 1985/86-1990: 69%
Peru “Rooftop” survey; two individual, 55% household

panels, 1985/1986, attrition

1990, and 1991, 1994 | 1991-1994: 45% individual
Cebu Cohort study of 28% attrition between Carolina Population
Longitudinal pregnant women, baseline and 1991/1992 Centre at the University
Health and interviewed bi-monthly | follow-up of North Carolina at

Nutrition Survey

for 24 months in
1983/1984, follow-ups
in 1991/2, 1994, and
1999

Chapel Hill
http://www.cpc.u
nc.edu/projects/cebu

Malaysian 1976, 1988 27% attrition rate between RAND

Family Life baseline and follow-up http://www.rand.org/lab

Survey *Movers followed Or/LFS/MFLS
Frankenburg, Thomas,
Smith 2000

Thailand: 1984, 1994, 1995 9% household attrition Carolina Population

Nan Rong (migrant follow-up) between 1984 and 1994 Centre at the University

Projects *Movers tracked, waves of North Carolina at

including households
that moved and
individual migrants

Chapel Hill
http://www.cpc.u
nc.edu/projects/cebu

South Africa:
Birth-to-Twenty

Cohort panel, mothers
and newborn children.
1989, 1990, 1991,
1993, 1994, 1996.
*Movers tracked

30% attrition by 7th wave
26% participated in less than
3 rounds of data collection

Medical Research
Council. University of
Witwatersrand
http://www.wits.ac.za/bi
rthto20

Richter and De Wet,
2000

South Africa:
Transitions to
Adulthood

Cohort Panel
1999, 2001/2002
*Movers followed

27.1% individual attrition

Population Council,
Tulane University, the
University of Natal-
Durban, and
Development Research
Africa
www.popcouncil.org
Dallimore, Karim,
Fensham 2002

South Africa:
KwaZulu-Natal
Income
Dynamics Study
(KIDS)

1993, 1998

*Movers followed

16%
22%

Households:
Children:

Alderman, Behrman,
Kohler, Maluccio, and
Watkins 2001



http://www.worldbank.org/html/prdph/lsms/
http://www.worldbank.org/html/prdph/lsms/
http://www.cpc.u/
http://www.rand.org/labor/LFS/MFLS
http://www.rand.org/labor/LFS/MFLS
http://www.cpc.u/
http://www.wits.ac.za/birthto20
http://www.wits.ac.za/birthto20
http://www.popcouncil.org/

Panel Selectivity

As mentioned earlier, attrition can have adverse consequences for a panel study,
particularly if it is systematically linked to specific household, community, or
individual characteristics. |If movers are systematically different from non-
attritors, failure to track them to their new residences will result in a loss of
information regarding the dynamics of migration, and may also result in attrition
bias. Whether large-scale attrition matters for researchers using the data
depends on the particular objectives of the study, the social, economic and
demographic context, and the particular patterns of migration of the population
of interest. As the evidence below will illustrate, in the case of developing
countries it is likely to be the case that following movers will have significant
payoffs for social scientific research.

In the study of attrition in the IFLS, the authors find that attrition is indeed
highly selective on individual, household, and community level characteristics.
In modelling the probability of attrition, the authors find that an increase in
average per capita expenditure (PCE) at the community level increases attrition,
although within the bottom quartile of the income distribution, an increase in
average PCE decreases attrition (Thomas, Frankenberg, Smith, 2000: 18). This
first result is probably due to the higher opportunity cost of time in wealthier
households; the second result suggests that within a community, the poorest
households are most likely to move without retaining contacts with neighbours.
Additionally, home ownership, level of educationa attainment, and age of the
household head are al positively associated with completion. Urban and
mountainous locations are associated with lower completion rates, probably due
to the anonymity associated with urban life and the difficulty of reaching
respondents over mountainous terrain (ibid: 19).

The authors go on to examine the characteristics of movers, differentiating
between “long-distance” movers, and movers who were found in the vicinity of
their original location (less than half an hour by bus). The authors model the
probability of five mutually exclusive interview outcomes. refusal, those not
found, long-distance movers, local movers, and those respondents who were
found in the original location. They find that the characteristics of long-distance
movers and those who were not found are strikingly similar, suggesting that
long-distance movers may provide evidence regarding those cases that were
never found. The effects of household size, education of head, and home
ownership on the probability of falling into the category of long-distance mover,
are very similar to the effects of these variables on the probability of not being
found at all (ibid: 23).
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Contrastingly, those households that were found during local tracking are
similar to those that were found in their original location. However, local
movers tend to have smaller households, younger household heads, and are less
likely to own their own homes, though to a lesser extent than the long-distance
movers.

Thus, the three groups (long-distance movers, those who were not found, and
those who were found in the origina locale) have distinct characteristics.
Furthermore, the authors of the study found that long-distance movers share
similar characteristics with those not found, suggesting the importance of
tracking movers in order to better understand the characteristics of those
respondents who are lost to attrition from the survey. Despite the considerable
resources associated with tracking movers, nevertheless the experience of the
IFLS seems to suggest that the potential social and scientific yield arising from
tracking is likely to far outweigh the costs.

In the case of the KwaZulu-Natal Income Dynamics Study (KIDS), Maluccio
found that attrition was indeed selective on specific community and household-
level characteristics. The KIDS sample is 1,400 African and Indian households
residing in the KwaZulu-Natal province of South Africa. Using the presence of
a community clinic in an attempt to capture the level of social embeddedness of
a particular community, Maluccio found that households in communities with a
clinic were less likely to have moved between survey waves. Similarly,
households living in communities with higher average per capita expenditure
were also less likely to have moved (Maluccio, 2002: 18-19). Controlling for
the average level of wealth of a community, households with greater per capita
expenditure than the average were actually more likely to move (ibid: 18-19).

Estimating household-level expenditure functions indeed revealed attrition bias
related to this sample selectivity. However, Mauccio concludes that for a
majority of outcome variables in the survey, such as most child anthropometric
outcomes, coefficient estimates were not significantly affected by attrition,
despite the presence of sample selectivity. This relative lack of attrition bias
may be the result of the fairly low level of overal attrition (15.9%), and that fact
that the tracking program reduced migration-related attrition by over 25%. In
addition, another explanation for the lack of attrition bias in most of the models
Is that sample selectivity results in biased parameter estimates only if the
differences are systematicaly related to a variable of research interest. As
mentioned earlier, attrition is likely to be model-specific (Zabel, 1998), and
sample selectivity may not have consequences if the dynamics of the attrition
process are not related to the behaviour being modelled.
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In the Transitions to Adulthood study, also in KwaZulu-Natal, attrition was a
more serious problem, with an overall individual attrition rate of 27.1% between
the 1999 and 2000 waves of the study, despite tracking efforts on the part of the
researchers (Dallimore et al, 2002: 4). Attrition in the study was indeed
selective on the specific characteristics of the target population. Firstly,
different age groups of young adults exhibited differential attrition rates. Older
members of the cohort attrited at much greater rates, with only 65.7% of 20-22
year-olds having been re-interviewed in 2000, compared to 80.2% of 14-16
year-olds, and 69.5% of 17-19 year-olds (ibid: 4). The relatively higher rate of
attrition amongst older members of the cohort stems from the increased
likelihood that older respondents will finish school, gain independence, and
move out of their original households, possibly to seek employment or start a
family. The higher attrition rate amongst older members of the cohort, who are
aso more likely to be sexually active, undoubtedly poses a problem for
researchers seeking to understand sexual behaviour amongst youth in South
Africaand linkages to the HIV/AIDS pandemic.

Additionally, white young adults attrited at much greater rates than other
population groups. Only 39% of white young adults were found and re-
interviewed, compared to 74.4% of African young adults and 79.6% of Asian
young adults (ibid: 5). This large reduction in the size of the sub-sample of
white young adults (from 187 to 73 young adults in the follow-up survey) is
likely to pose problems for social scientists who attempt to research hypotheses
regarding behaviour of the sub-group of the population. As previously
described, the high rate of attrition amongst whites in South Africa is probably
linked to the physical barriers constituted by high security, access-controlled
residential compounds. However, white respondents were also more likely to
move and not be tracked, suggesting that differential patterns of migration may
also be part of the explanation for the high rate of attrition among white young
adults. Table 5 below illustrates the various reasons for non-interview for
African, Asian, Coloured, and White respondents:
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Table 5: Major reasons for non-interview, KIDS

Reason African | Asian | Coloured | White | Total
Movedoutside EA butin | 11100 | 62006 | 4206 | 7.5% | 12.2%
South Africa
Moved: noinformationon | 2o, | 6200 | 104% | 17.6% | 5.9%
whereabouts
Moved Outside South 2% i 42% | 91% | .8%
Africa
Not at Home 30% | 3.8% | 14.6% | 23.0% | 4.6%
Refused 9% | 29% | 42% | 32% | 1.4%

Source: Adapted from Dallimore, Karim, and Fensham, 2002

Asillustrated by Table 5, white young adults are more likely to move leaving no
information on their current whereabouts. Furthermore, they are most likely to
“not be at home,” which is probably attributable to parents who implicitly or
explicitly refuse to alow their young adults to participate in the study. Whites
are also most likely to have moved outside South Africa, with 9.1% of the white
cohort known to have emigrated. Overall, white young adults are most likely to
have moved, with 34.2% of the cohort having moved either within South Africa,
leaving no information on whereabouts, or out of the country. Whether this
migration behaviour is linked to the higher socio-economic status of whites or
whether the migration is more directly aresult of alternative social dynamics, is
difficult to ascertain and is atopic that may merit further research.

In a study of attrition in the Nang Rong survey, the authors found that attrition
was linked to specific demographic, economic, and social characteristics. The
follow-up wave of the Nang Rong survey was designed with the express intent
of studying the behaviour of individual migrants, and thus the attrition-migration
linkages are explored in great detall in the study (Rindfuss, Kaneda,
Chattopadhyay, and Sethaput 2002). The authors find that attrition is related to
such demographic and economic factors such as gender, age, household size,
household economic status, as well as processes such as marriage and seasonal
migration related to cyclical agricultural opportunities (ibid: 23-25). Individuals
from larger households are more likely to migrate, suggesting the necessity
amongst larger households to diversify their economic risks (ibid: 23).
Similarly, households with less land to cultivate were more likely to migrate, as
they are perhaps more likely to experience economic stress in the context of an
agricultural community.
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Additionally, those individuals who reported that they were not agricultural
workers in 1984 were more likely to have migrated, which reflects migration to
urban environments where non-agricultural opportunities are undoubtedly more
widespread (ibid: 23). Men in the marriage phase of their life course were also
less likely to be re-interviewed, reflecting the cultural practice of men moving
into residence in the village of their wives, but aso the greater rate of
occupation-related migration for men of working age.

Furthermore, the authors found that migration is linked to village level
characteristics; in particular, the stability and resilience of social networks
increase the likelihood of re-interview (ibid: 25). For example, migrants from
villages that were linguistically homogenous were more likely to be found and
re-interviewed, probably due to the greater interconnectedness experienced by
linguistically homogenous villages.

The authors conclude that in the Nang Rong survey, the demographic processes
that were the focus of the study are also linked to the processes involved with
retaining and relocating households and individuals in the sample (ibid: 32).
Such dynamics as migration, marriage, union dissolution, and economic stress
are linked to attrition, thus suggesting the importance of a study design that
successfully tracks migrants to their new residences. Thus, as they perceptively
conclude, “To the extent that some of the processes that we want to study are
also linked to the retention of panel members, then it would suggest that the
more we know about these processes and the more their likely effects on
attrition are built into the actual study design, the better the data for studying
these processes’ (ibid: 32).

Conclusion

The process of panel attrition varies according to the specific design of the panel
study, and the socio-economic context of the study population. Nevertheless,
some broad commonalities and patterns can be discerned. In developed
countries, the general trend suggests that panel attrition is higher amongst
minorities, younger individuals and households, and in particular those at the
lower end of the income distribution, suggesting that migration may be linked to
economic stress. Contrastingly, researchers in most of the developing country
studies find that migration-related attrition is often linked to higher economic
status and/or processes of upward economic mobility.
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In studies in both the developed and developing country studies, several authors
underscore the causal link between social and economic “shocks,” such as the
loss of ajob or marriage dissolution, and the increased likelihood of attrition.
Another common theme that emerges is the heightened potential for attrition
amongst young adults, most likely as a result of the increased mobility required
of important transitions associated with young adulthood (such as schooling
decisions, family formation, and employment search). Undoubtedly, these
dynamic processes that affect attrition propensities are important fields of study
for social science research, suggesting the importance of building the
understanding of these processes into the study design in order to minimise
attrition.

Almost all the studies, regardless of where they were conducted, also found that
panel attrition is highly selective on specific economic, social, and demographic
characteristics. This selectivity may or may not have significant consequences
for subsequent estimation based on the non-attriting sample, depending on the
size of the remaining sample, the behaviour being modelled, and the magnitude
of attrition. On the whole, it does not seem that selective attrition has severe
consequences for panel studies in developed countries, where most panel studies
follow movers fairly effectively; thus the extent of attrition, especialy
migration-related attrition, is usually low. However, as several authors point
out, attrition biasis likely to be model-specific. The neutrality of attrition isless
likely to apply in developing country panel studies, where the range of social,
demographic, and economic variables being studied is generally wider, attrition
linked to migration behaviour more pronounced, and overall attrition likely to be
much higher.

Tracking movers between waves of a survey may require considerable time,
resources, and commitment, particularly in developing countries where the
communications and information infrastructure is somewhat limited in scope.
However, failure to track movers will result in the systematic exclusion of a sub-
group of the study population. Despite the greater difficulty associated with
tracking movers between waves, particularly in developing countries, this
investment is likely to yield information of significant social scientific value, as
well as improve the quality of the resulting data set. Thus, panel researchersin
developing countries should invest in tracking movers, using localised
knowledge of attrition processes to devise appropriate follow-up strategies.
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