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SPECIAL ISSUE EDITORS’ INTRODUCTION

This special elJTUR issue is to honour Prof. Andrew S. Harvey at his 70" birthday, Septem-
ber 21 September 2009, for his outstanding contributions to time use research and the time
use research networks he created over the years. All the issue contributors — acting for many
others — known Andrew S. Harvey as a colleague and teacher for many years and are happy to
wish him many additional healthy years of good companionship and a balanced life.

Though all the special issue contributors — beyond their personal relationships — are unified in
their common interest in time use research, the single contributions vary in kind and concern.
The contributions are divided into two parts, one with personal and general observations and
the other a paper of scientific concern.

The first part of personal and general observations include Klas Rydenstam’s (formerly with
Statistics Sweden and IATUR vice president) relationship to Andrew Harvey’s life and the
International Association for Time Use Research (www.iatur.org) which is deepened by Dr.
Kimberly Fisher (Oxford University, UK, General Secretary IATUR) with observations on
Andrew Harvey’s legacy to the time use community. Martha MacDonald (Economics Chair,
Saint Mary’s University, Halifax, Canada) adds some recollections of Andrew Harvey’s time
at Saint Mary’s and Dalhousie Universities,

The second part with research papers are tied in with Andrew’s Canadian time use work and
networking by Jiri Zuzanek’s (University of Waterloo, Canada) paper about time use research
in Canada providing history, critique and perspectives. One of Andrew Harvey’s practical
tools developed for the multi-dimensions of time use activities, “hypercodes” and the “Prop-
togram”, is the topic of Jonathan Gershuny’s (Oxford University, UK) contribution.

Specific time use activities and research topics relating to the labour market, non-market pro-
duction and travel pulses combining market and non-market activities are then addressed.
Flexibility aspects of the labour market with daily working hour arrangements and their in-
come impacts are examined by Joachim Merz with his colleagues Paul Béhm and Derik
Burgert (Leuphana University Lineburg, Germany). Non-market activities are addressed by
Duncan Ironmonger and Faye Soupourmas (University of Melbourne, Australia) by estima-
tion household production outputs with time use episode data. William Michelson (University
of Toronto) explores home-work commuting
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Time use of the elderly is then analysed. Iris Niemi (Statistics Finland) examines sharing of
tasks and lifestyle among aged couples followed by John P. Robinson and Andrew Caporaso
(University of Maryland, USA) who explore time use activities of the elderly by senioritis in
repose.

Finally, time use data quality and survey design are highlighted by of Ignace Glorieux and
Joeri Minnen (Vrije Universiteit Brussel, Belgium) who compare the characteristics of time-
use data from 2-day and 7-day diaries.

We are glad that, with these topics and papers connected by content with Andrew Harvey’s
time use research and publications, we at least could cover some fields of Andy’s rich work
which is influencing and stimulating so many further time use research topics.

November 2009
Joachim Merz Klas Rydenstam
Editor and Managing Editor elJTUR former Vice President of IATUR
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IN HONOUR OF DR. ANDREW S. HARVEY

This is not an attempt to portray IATUR (or what later became IATUR) but to honour one
man’s contribution to the progress and success of IATUR and its consequences. The person |
have in mind is Dr. Andrew S. Harvey, Halifax, Nova Scotia.

| have been told that the organisation that formally became IATUR in 1988 — i.e. the Interna-
tional working group on time budgets and social activities - was founded in 1970. Dr. Harvey
became the first Secretary-Treasurer when this post was created in 1978 and when he resigned
as President of IATUR in 2005 he had also been the longest serving President so far. For
close to 30 years he then served on a non-profit basis as either Secretary-Treasurer or Presi-
dent. In course of those years Dr. Harvey invested huge effort in organising about 20 confer-
ences on time use survey related topics in collaboration with various hosts as national statisti-
cal institutes or university institutions. He also set up an IATUR web site and amassed a con-
siderable library of time use materials. The conferences were spread worldwide; they took
place in Asia, Europe, North and South America. The number of participants and the number
of papers presented gradually increased. Nowadays it is not unlikely that more than a hundred
participants representing up to 30 countries attend the IATUR conferences. Dr. Harvey’s con-
sistent efforts significantly contributed to this achievement.

As a retired representative of a national statistical institute engaged in the development of
national and international time use statistics for a quarter of a century it is inescapable to rec-
ognise the great support and assistance the activities organised by Dr. Harvey and IATUR has
provided. The conferences have offered and initiated opportunities for cooperation between
representatives of the academic society and national statistical institutes aiming at coming to
common conclusions that benefit both parts; the national and International statistics have im-
proved and the academic researchers have obtained access to more and better data.

Dr. Harvey’s contribution goes, however, far beyond organising conferences appealing to and
inviting both national statisticians and academic researchers engaged time use related issues
and organising discussions of common interest. Particularly two subject matters come to my
mind. One has to do with the methodological recommendations on time use surveys Dr. Har-
vey wrote and presented at an IATUR conference in the mid 1980s. The recommendations
became object of recurrent discussions in connection with a number of IATUR conferences
and were finally published in Social Indicators Research around 1990. Not only the Recom-
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mendations themselves but also the discussions that preceded the final version became a sig-
nificant input to the project Eurostat started around 1993 aiming at harmonising European
time use statistics. And in addition Dr. Harvey came overseas — often at his own expense — to
attend and provide support at some of these Eurostat project meetings at Eurostat in Luxem-
bourg. This is in line with his personal style of encouraging people and sharing information
that helps creating a friendly and supportive atmosphere, something that still today character-
ises the IATUR conferences.

The Guidelines that came out of the Eurostat project brought about a growing interest among
European national statistical institutes to collect time use statistics. An increasing number of
European Member States are now conducting harmonised time use surveys. Several European
countries outside the Union are also developing the kind of statistics. A similar trend could
also be found worldwide, although with no direct reference to the Eurostat guidelines.

My conclusion is that all this would not yet have happened if IATUR had not developed and
addressed the issues like it did as a result of Dr. Harvey’s efforts.

For this many of us are most grateful!

Klas Rydenstam
Retired employee of Statistics Sweden, member of IATUR since early 1980s,
friend and collaborator with Andy Harvey
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OBSERVATIONS ON ANDREW HARVEY’S LEGACY TO THE TIME USE
COMMUNITY

| first happened upon time diary research while working at the Institute for Social and Eco-
nomic Research at the University of Essex in early 1999. The ISER Director at that time, Pro-
fessor Jonathan Gershuny, who now is a friend as well as my employer, asked me to take on
the task of organising the International Association for Time Use Research conference which
ISER hosted in October of that year. As the former president of IATUR, J (as those who work
with Professor Gershuny affectionately know him) had a wealth of IATUR organisational
materials as well as an extensive collection of broader time use resources. As | began working
with this collection, | was struck by the great range of potential uses of time use data. | had
both a personal and a research interest in finding tools to measure quality of life of people
living with Multiple Sclerosis and accordingly my first presentation at the 1999 IATUR con-
ference laid out this possibility of using daily activities as a measure of clinical outcomes of
treatments for neurological injuries and illnesses (Fisher, 1999, later published as Fisher
2000).

The conference organisational work led me to my first contact with Professor Andrew Har-
vey. Though at the time | had only just completed my PhD and had no previous experience
with time use research, and though Professor Harvey was both the President of IATUR and a
founder member of the Association, as well as a long-established tenured academic, Andy (as
I soon learned was how most people associated with IATUR know Professor Harvey) wel-
comed me as a colleague from the outset. After | gave my presentation, he pointed me to-
wards work with which he had been involved with people living with spinal cord injuries,
which had already reached the same conclusions (Pentland and McColl, 1999).

Like many of the people participating in the organisation in its first decades, Andy had a thirst
for ideas of how to expand the use of time-diary data. This interest in knowledge has meant
that Andy shows no ties to strictures of Economics (the discipline in which he was employed)

or other disciplines and welcomes ideas from other fields as well as people with no formal
academic background. This quest for knowledge also meant that Andy, J, and many other
long — standing IATUR members who also have written contributions to this special issue of
the elJTUR, happily listen to any researcher with a good idea. This spirit of openness has lead
to a friendly environment in IATUR where researchers share ideas and programmes and offer
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each other support. Arriving at a subsequent IATUR conference in many ways is like arriving
at a gathering of friends. Andy helped to set up the tradition that conference dinners start with
a toast, proposed by Dagfin Aas, “to the proper use of time” — in recognition of the impor-
tance of the social connections as well as collegial spirit he has helped to foster within the
time use community.

While the wide range of potential applications of time diaries has been recognised for over a
century, notable scholars in the field also have complained for decades that researchers using
diary data have made minimal use of this potential, and tended to focus on the easy option of
summary time in activities (Sorokin,1943; Carlstein, 1982; Michelson 2005) — at least until
recently. Andy has been among the exceptions, not only using the wider features of diary data
since the 1970s but also regularly leading the forefront of exploring new levels of diary re-
search. The write-up of the classic 1965 Szalai (1972) surveys conducted in 12 countries ana-
lysed secondary activity and who else is present data. Andy Harvey helped to arrange a sur-
vey in 1971-1972 of over 2,000 residents of Halifax following the Szalai survey design but
with the addition of innovative questions. In 1981, Andy arranged one of the early longitudi-
nal follow-ups of diarists (in this case of Halifax residents). | had the pleasure of working
with Andy and J on early work classifying paid work days by the starting and stopping times
of work episodes and patterning of work over the whole diary day (Harvey, Gershuny, Fisher,
and Akbari 2003). Andy helped to arrange training in the application of genetic algorithms
using the package ClustalG (developed by Clarke Wilson in collaboration with others) to ex-
amine sequences in diaries at the IATUR conference which he hosted in Halifax in 2005.
Having had a long-standing interest in travel surveys, Andy also has been among the early
researchers using GPS and other tracking technologies to map people’s movements (in Hali-
fax) alongside their activities recorded in time diaries (Harvey and Spinney 2008).

I have worked with Andy on a number of projects, including the development of the Ameri-
can Heritage Time Use Study and a project on non-market accounts in the USA for Yale Uni-
versity and the Glaser Foundation. From the October 2001 IATUR conference in Oslo, | also
have had the pleasure of working with Andy on the IATUR executive in my current role of
Secretary-Treasurer — the role which Andy himself first held in the organisation. The scope of
Andy’s contributions to IATUR and time use research inspired the current IATUR President,

Michael Bittman, to propose honouring Andy’s contributions by naming the Association’s
travel assistance grants the Andrew Harvey Fellowships — which the people attending the
2005 IATUR business meeting unanimously approved.

Among his many activities, Andy developed an extensive list of time use publications, which
he hoped to one day put up on the IATUR web site. Like other former IATUR presidents,
Andy has more good ideas than he has had time and energy to fulfil. My own activities now
include the development of a searchable database of time use publications which will reside
on the web site of the Centre for Time Use Research, which will include the lists that Andy
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has accumulated over the years. It is a privilege to ensure that this element of Andy’s legacy
to time use research will be realised.

Kimberly Fisher

Secretary-Treasurer of IATUR

Centre for Time Use Research, Department of Sociology
University of Oxford
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RECOLLECTIONS OF ANDY HARVEY’S TIME AT SAINT MARY’S
UNIVERSITY

Andy Harvey joined Saint Mary’s University (Halifax, NS, Canada) as Chair of the Depart-
ment of Economics in 1983, after many years at the Institute of Public Affairs, Dalhousie
University. | had worked door-to-door on his first Halifax time-use survey, as an undergradu-
ate student at Dal in the early 1970s, and had subsequently been a research colleague at the
Institute while completing my PhD. | came to SMU a year before Andy, and encouraged him
to make the move. | thought he would find a supportive environment for his research and
congenial colleagues at SMU. | don’t think he was disappointed. Andy chaired our depart-
ment from 1983-1993, a period of growth in the department and the university. He set up his
Time-Use Research Programme, which enhanced the life of the department, and expanded
into every nook and cranny of our research space! Andy brought many interesting visitors to
the department over the years. He was a truly international and interdisciplinary scholar, who
loved to travel and thrived on his wide network of academic relationships. At Saint Mary’s he
was honoured with the President’s Award for Research Excellence and the Frank H. Sobey
Faculty of Commerce Award for Research Excellence. He was also an excellent teacher, hon-
oured by the SMU Student Commerce Society for Outsanding Dedication to Student Academ-
ics. He taught our honours seminar for many years, passing on his love of messing with data
and his enthusiasm for research. During his tenure as chair he was also a great social con-
vener, organizing regular potluck dinners at his house on the lake. We got to know our col-
leagues and their spouses better and benefitted from his love of good food, drink and conver-
sation. He and Dawn were great hosts! It is hard to believe that over 25 years have passed
since Andy joined us at Saint Mary’s. We are proud of Andy's outstanding contribution to the
advancement of international time-use research. Now an Emeritus Professor, he shows no
sign of slowing down. We join in sending him best wishes on his 70™ birthday, and look for-
ward to many more!

Martha MacDonald
Chair, Economics
Saint Mary’s University
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1 Introduction

The following article is an indirect tribute to Andy Harvey and his contribution to time use
research in Canada and internationally. There are different qualities that we admire in re-
searchers — breadth of interests, statistical sophistication, policy relevance, but one quality is
less frequently mentioned, yet is no less important for the advances of social sciences — en-
durance and ability to create a stimulating family-like research environment. Andy has all of
these qualities, but for me he is foremost the “demiurge” of IATUR, a person who was able to
create a family of time use researchers, close-knit yet open and marked by true camaraderie.
These qualities persevered even after Andy stepped down as the president of IATUR, and that
is another unmatched accomplishment. Stay the course, Andy!

2 Time use research in Canada — 1965 - 2005

In the 1960s, and particularly the 1970s, statistical agencies in many countries began collect-
ing systematic information about their population’s involvement in leisure activities and over-
all patterns of daily life as reflected in the use of time. Canada was no exception to this trend.

The interest in time use (or time-budgets as they were originally called) owes a lot to the
trend-setting comparative study of time use in 12 countries directed by Alexander Szalai and
launched in 1965 under the auspices of UNESCO (Szalai, 1972). In Canada, surveys of lei-
sure and cultural participation were initially spearheaded by the Education, Science and Cul-
ture Division of Statistics Canada under the direction of Yvon Ferland. Time use surveys, on
the other hand, were first conducted by researchers working in the university environment.
Three names personify Canada’s early time use research efforts — Martin Meissner, William
Michelson and Andrew Harvey. These three researchers embraced Canada’s time use research
terrain, literally from coast to coast. Martin Meissner used time use data collected in 1965
from 206 workers in an industrial community on Vancouver Island to examine the effects of
job constraints on workers’ time use and leisure participation (Meissner, 1971). This same
researcher used data from a 1971 study of social, temporal, and spatial ecology of urban
dwellers in Greater VVancouver to examine gender inequalities in the distribution of time, in
particular time allocated to domestic work (Meissner et al., 1975). Meissner’s articles “The
Long Arm of the Job” and “No exit for wives: Sexual division of labour and the cumulation
of household demands” foreshadowed by almost a decade research interests that drew increas-
ing attention in the 1980s and 1990s.

Michelson used time budgets to measure objective behaviour in relation to housing prefer-
ences and intentions. His data was collected from approximately 600 families changing hous-
ing type and location in the Toronto area. Starting in 1969, data was collected in four phases
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over a period of about 5 years extending from before the move, to about four years after
(Michelson, 1977).

On the other side of Canada in Halifax, Nova Scotia, a team of researchers at The Institute of
Public Affairs, Dalhousie University, under the direction of Andrew Harvey, conducted the
Halifax Time-Budget Survey in 1970-1971. The design of this survey was similar to the Multi-
National Time Budget Survey and it provided one of the first glimpses of time use by a repre-
sentative sample of urban Canadians (N = 2,002). It also included detailed information about
respondents’ location during their various daily activities. The Halifax survey served as an
impulse and a benchmark for time use studies initiated a decade later by Statistics Canada,
and its findings were reported in numerous publications (Elliott et al., 1976; Clark and Har-
vey, 1976; Harvey, 1978; Kinsley and O’Donnell, 1983)

In 1981-1982, Sue Shaw conducted a time use survey of 60 couples (N = 120) also in Halifax.
This survey attempted to distinguish between traditional activity and alternative experiential
measurements of leisure. It asked respondents to indicate for each performed activity whether
they perceived it as leisure, work or a combination of both. The findings of the survey pointed
to methodological problems associated with the use of traditional activity measures of leisure.
The study showed that respondents attributed leisure qualities not only to typical free time
activities but also to activities traditionally seen as non-leisure (studying, paid work, house-
work). Free time activities were, on the other hand, often perceived (not surprisingly more so
by women than by men) as lacking leisure qualities (Shaw, 1986).

In 1980, Bill Michelson collected data on time use of married and single employed mothers in
Toronto (N = 545 families). The main instrument of the survey was a time diary completed by
each member of the family above the age of 10. This time diary required respondents to list in
detail what they did on the day in question. In addition to time diary data, the survey included
respondents’ subjective evaluation of activities they performed and covered issues such as
mental health and time pressure in the lives of employed mothers (Michelson, 1985).

Approximately at the same time, the Research Group on Leisure and Cultural Development at
the University of Waterloo conducted a survey of time use among elderly citizens in the
Kitchener-Waterloo area (N = 117). This survey collected time diary information on two
weekdays and one day off. It included a number of questions about respondents’ health and a
generalised measurement of life satisfaction based on the Life Satisfaction Index (LSI) of
Neugarten, Havighurst, and Tobin (see Zuzanek and Box, 1988).

In the mid 1970s, it became clear that further advancement of systematic and representative
time use research required involvement of a national statistical agency that had access to con-
siderably greater resources than were available to individual researchers or university research
teams. To enlist such support the Department of the Secretary of State and the Dalhousie Uni-
versity Institute of Public Affairs organised in 1976 an International Conference on Time-
Budgets in Tatamagouche, Nova Scotia. A pioneering spirit typical of this fermenting period
dominated this informal and open-ended conference which brought together major players of
Canadian and international time use research — Andy Harvey (the initiator of the conference),
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John Robinson, Phil Stone, and others. For a variety of reasons, of which funding may have
been one, the attempt to launch a large scale time use survey proposed at the conference did
not materialise, but the seeds of the subsequent involvement of Canadian government and
Statistics Canada in the study of time use were planted here. These seeds came to fruition in
1981 when the first Canadian National Time Use Pilot Study was launched, thanks to a con-
certed effort of the federal Department of Communications, Canada Employment and Immi-
gration Commission, Statistics Canada, Peat, Marwick and Partners, and the Dalhousie Uni-
versity Institute of Public Affairs.

The National Time-Use Pilot Study was conducted in September and October of 1981 by tele-
phone in 11 urban centres and three rural counties across Canada (N = 2,685). It collected
detailed information from respondents aged 15 and older about their time use during the day
before the survey as well as their participation in selected leisure activities during the preced-
ing year. Seizing the data collection opportunity, in addition to a random sample of 496 re-
spondents in Halifax, 450 of the 1971 Halifax respondents were re-interviewed in 1981 on a
comparable month and day (Harvey and Elliott, 1983).

In 1986 (October to December), Statistics Canada administered, for the first time, a full-scale
national time-use study within the framework of General Social Surveys (GSS). Telephone
interviews were conducted with respondents 15 years and older from randomly selected
households about time-use for 24 hours of the day preceding the interview (N = 9,946). The
interview gathered information on the primary activity in which the respondent was involved,
the total duration of each activity involvement (reported in minutes), where the activity took
place, and with whom the respondent was involved. Activities were classified into 99 catego-
ries, which were subsequently grouped in general classes such as work for pay, domestic
work, personal care, free time, etc. The survey also contained several labour force participa-
tion questions (estimated length of weekly working hours, etc.), and questions about respon-
dents’ health and satisfaction with various aspects of life, including the use of non-working
time.

Beginning in the early 1990s, Statistics Canada conducted time use surveys within the Gen-
eral Social Surveys framework repeatedly in approximately six-year intervals. The 1992 GSS
was similar in design and sampling to that of 1986, but time-use data were collected over the
entire year rather than a two-month period (N = 8,996). In addition to the duration, location
(where) and context (with whom) of the activities, respondents were asked questions about
child care, frequency of participation in selected leisure, cultural and sporting activities during
the year preceding the survey, volunteer activities during the month preceding the survey,
most enjoyed activities and, for the first time, subjective feelings of time pressure (feeling
rushed).

The 1998 GSS followed the format of the 1992 survey, but added questions about respon-
dents’ perceived attachment to their communities, satisfaction with work-family balance, and
perceived level of psychological stress (N = 10,749). The survey repeated, as well, questions
about life and domain satisfactions asked in the 1986 GSS.
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The 2005 GSS doubled the sample of the surveyed population (N = 19,597), but retained most
structural components of previous time use surveys. In addition to questions about physical
health, the survey for the first time attempted to monitor respondents’ mental dispositions
(closeness to and trust in people).

Time use data collected by Statistics Canada became the subject of intensive secondary analy-
ses and produced an array of publications addressing various aspects of daily life, work-
leisure relationship, changing uses of time, child care, gender and social time use inequalities,
social capital, and well-being. A partial account of these publications can be found in Pent-
land et al. (1999), Zuzanek (2000), and Michelson (2005).

Most recently (2005-2008) Andrew Harvey was principal investigator of the Space Time Ac-
tivity Research (STAR) project, a GPS augmented time-use study of approximately 2000
households in the Halifax Regional Municipality (HRM). This study developed an integrated
tracking and interviewing system to capture temporal-spatial data comparable to the 1971-72
Halifax data.

3 Canada’s time use research — The gains

The title of this article suggests that its main goal is to identify critical issues facing time use
research in Canada and to offer some suggestions about future directions of this research. Be-
fore doing this it may be appropriate, however, to briefly mention some of the gains of time
use research. Understanding of a number of social trends and issues in Canada could not have
been achieved, in my opinion, without a systematic study of the use of time. What follows is
by no means a comprehensive list of all the gains but rather a sample of findings that attracted
serious research and policy attention.

3.1 Social trends

One of the questions often asked in the past was whether shortening of working hours pro-
vided more leisure for people in industrial societies. The opinions on this issue varied (Du-
mazedier, 1967; Linder, 1970; Schor, 1991; Gershuny, 1992; Robinson and Godbey, 1997).
Some authors have argued that the amount of free time available to an average citizen has
increased over the past two or three decades (Robinson and Godbey, 1997). Others have
pointed to the fact that, subjectively, respondents in these same countries appear more pressed
for time than ever before (Linder, 1970; Schor, 1991). Analyses of Canadian GSS time use
data reveal that statistical means computed for combined working and non-working popula-
tions have concealed important time use divergences. These analyses showed that from 1981
to 1998 the amount of free time available to all Canadians increased by 15 minutes per day,
but for the employed population it increased by only 8 minutes, and for employed respondents
on days when they worked it declined by 14 minutes, while their total work load on these
days increased by 30 minutes (Zuzanek, 2004).
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These figures tell us that in 1998, proportionately fewer Canadians were in the labour force,
those who were employed worked fewer days per annum, and on days when they worked
their working hours were longer than in 1986. While some population groups (the elderly)
grew in size and gained leisure time, others (self-employed, professionals, managers) seemed
to have lost it. Consequently, the question of whether people in modern societies have gained
or lost free time may be the wrong question to ask; instead, we should be asking who in mod-
ern societies is gaining and who is losing free time. The above observation has, of course,
serious policy and methodological implications. In the presence of divergent trends, statistics
of central tendency averaging time use of the entire population may be obscuring widening
real-life time use gaps.

Historical analyses of time use changes disclose a number of other trends that have serious
life-style, health, and policy implications. The amount of time spent eating at home, reported
in national time use surveys, has steadily declined since 1981. It was almost 30% shorter in
2005 than at the beginning of the 1980s. Other activities that have shown a steady decline are
reading and adult education. Reading declined first at the expense of watching television and
videos, and in the 1990s at the expense of computer use / Internet surfing, when the latter cut
into both reading and TV viewing time.

Educators, physicians, and researchers have been alarmed by teens’ short hours of sleep.
Medical specialists believe that adolescents need 9.2 hours of sleep to remain healthy and
function effectively (Carscadon, 1990), yet in 1998, 24% of Canadian high school students
slept less than 7 hours on school days. According to the 2003 Ontario Time Use Survey of
adolescents, 27% of 15 to 19 year old Ontario students slept fewer than 7 hours on school
days.! In 1981 the corresponding figure was only 18%. Unlike in the 1980s, later bedtimes in
the late 1990s were associated primarily with Internet surfing (Zuzanek, 2005). Not surpris-
ingly, some schools began considering postponement of class start-up time.

The trends discussed above, obviously, prognosticate arduous life style, educational and
health challenges for Canada’s population.

3.2 Social and demographic cleavages

Time use research has also mustered tangible evidence about social cleavages affecting time
use of different groups of Canadian population.

3.3 Gender gap

Time-use data show that women in general, and particularly employed mothers with small
children, are disadvantaged in their access to leisure time compared to men. Employed
women interviewed in the 1971-72 time-use survey in Halifax, reported having an average of
4.0 hours of free time per day, compared to men’s 4.9 hours (Elliott et al., 1976). According

! For more information about the Ontario Time Use Survey of Adolescents (OATUS), see Zuzanek and Man-

nell, 2005; Zuzanek, 2005; Mannell et al., 2005.
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to the 1971 time-budget study in Greater VVancouver, employed married women with children
had only 1.8 hours of free time per day, compared to 3.4 hours for the analogous category of
men (Meissner et al, 1975).

The gender gap in accessing free time began narrowing in the late 1980s and 1990s, but de-
spite this narrowing it persisted, albeit in a somewhat different form. In 1998, the combined
daily load of paid and unpaid work of employed mothers with a child under the age of 18 nar-
rowed to 11 minutes compared to 24 minutes in 1986. Minute per minute, employed fathers
seemed to be putting approximately the same amount of time into the combined pool of paid
and unpaid work as employed mothers. This seemingly symmetrical distribution of men’s and
women’s total workloads hides, however, a very different composition of paid and unpaid
work. In 1998, employed mothers’ combined daily workloads, prorated for the entire week,
consisted of 5.6 hours of paid work and 4.7 hours of unpaid work, totalling 10.3 hours per day
(including work-related travel). Employed fathers’ daily workloads contained 7.1 hours of
paid work and 3.0 hours of unpaid work, totalling 10.2 hours. Thus, quantitatively the “gender
gap” in the distribution of family’s total workload may have narrowed, but qualitatively it
remained rather wide. Put simply, employed mothers traded 1.6 hours of paid work for 1.7
hours of domestic chores and family care (Zuzanek, 2000; see also Clark and Harvey, 1976;
Michelson, 1985; Shaw, 1986; Hilbrecht, 2009).

3.4 Ageing and life-cycle

Early studies of time-use suggested that relationships between age and access to free time
resembled a ‘bipolar curve,” with the largest amounts of free time reported by the youngest
and the oldest respondents and the lowest amounts by middle-aged groups. This situation did
not change much over the years. In 2005, 15 to 19 year old teenagers reported on average 6.5
hours of free time per day. The figure for the 30 to 49 year olds was 4.5 hours, and for the 60
to 69 year olds, 7.5 hours. The same pattern applies to participation in physically active lei-
sure that drops radically after the age of 20. In 1981, the 20 to 29 year olds allocated to these
activities less than half the time of the 15 to 19 year olds. The good news is that the declining
slope of physical activity somewhat flattened in the last decade and in 2005 physically active
leisure of respondents in their twenties was only (1) 30% lower than of the 15 to 19 year olds.
Obviously, age groupings serve as a substitute for life-cycle transitions and the ‘time crunch’
in the middle of the life course results from a cumulative pressure of multiple career, em-
ployment, family and status roles rather than biological age per se.

3.5 Social-occupational and educational differences

Social-economic status (SES) represents an important determinant of time-use and leisure
behaviour (Wilensky, 1963; Ennis, 1968; Wippler, 1970; Zuzanek, 1978). Analyses of all
GSS data show that respondents with the highest SES have less free time than respondents
with lower economic status. Managers interviewed in the 1998 GSS reported having 4.7 hours
of free time per day, compared to 5.1 hours for clerical employees and 5.7 hours for blue-
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collar workers. Higher occupational status was also associated with elevated levels of per-
ceived time pressure and feelings of stress (Zuzanek, 2005).

Higher education is not associated with lower amounts of free time, but rather with a different
structure of its use. Respondents with a higher level of education spend a greater proportion of
their free time than lower educated respondents in physically active leisure, reading and at-
tending cultural events, and less time watching television.

4  Time use, social policy and well-being

Time use surveys contributed significantly to the better understanding of numerous social
policy and well-being issues facing Canada. Time use data substantiated interest in the eco-
nomic significance of non-market work (Harvey, 2001). Analyses of the effects of different
work schedules on respondents’ well-being provided important insights about the feasibility
and effects of flexible and non-traditional work arrangements (Michelson, 1999; Zuzanek and
Wenger, 2002; Hilbrecht, 2009). Time use data helped to resolve the controversy about
changing levels of parental child care, showing that while the overall amount of time allo-
cated by parents to the care of children has risen over the past two decades (Bianchi et al.,
2006) this was due primarily to greater attention to toddlers, while contacts with teen-age
children have declined, resulting in a “generation gap” that worries parents as well as policy
makers (Zuzanek, 2005).

Time use surveys generated, as well, interesting insights about relationships between time
use, well-being, and health. It was traditionally assumed that long hours of work have direct
negative effects on respondents’ health (Harrington, 2001). Time use data show, however,
that this negative impact may be indirect. Self-assessed health of respondents working 45 to
49 hours in 1998 and 2005 was higher than of employees working shorter hours, but so were
their levels of perceived time pressure and stress, harbouring dangers of a delayed “time
bomb” explosion. Analyses of the social context of time use (with whom) showed that levels
of happiness correlate negatively with the amount of time spent by respondents alone (Harvey
and Pentland, 1999), that infrequent communication between spouses is an important predic-
tor of possible family dissolution (Hill, 1983), and that social capital of volunteering and so-
cial networking contributes to happy and successful life careers (Zuzanek, 2000; Ravanera et
al., 2003).

Perhaps somewhat unexpectedly time diary surveys also showed that greater amounts of lei-
sure do not necessarily correlate with elevated levels of happiness and life satisfaction. It is
the balance of work and leisure rather than an exponential growth of leisure that contributes to
higher levels of subjectively perceived well-being (Robinson, 1977; Zuzanek, 2007).

One could extend the list of findings that exemplify contributions of time use research to the
understanding of social processes and issues confronting modern societies, but this may be the

elJTUR, 2009, Vol. 6, No. 2 185



Jiri Zuzanek: Time use research in Canada — History, critique, perspectives

subject of another article. So let us now turn our attention to some of the pitfalls encountered
by time use research.

5 Canada’s time use surveys —
Limitations and gaps

There are, of course, limitations to what time use research can do. As any research instrument,
time use surveys cannot provide answers to all questions that interest us. One of the limita-
tions is that time use surveys are not the best instrument to measure participation in infrequent
leisure activities, and attempts to use sophisticated statistical procedures (e.g., tobit regres-
sion) to circumvent this limitations are, in my opinion, problematic, particularly in view of the
fact that there are other simpler methods (frequency of participation surveys) for obtaining the
desired information.

It has been suggested, likewise, that time use surveys are descriptive and do not provide vital
information about the meaning and motivation of human behaviour. Time use studies, alleg-
edly, do not tell us why people engage in various activities and what meaning they attach to
what they are doing. This may have been true of the early time use studies, but surveys of
today usually contain, apart from traditional time-diaries, questions eliciting information
about respondents’ well-being, feelings of time pressure, most enjoyed activities, life satisfac-
tion, health, etc. It is nevertheless true, that time diaries do not allow researchers to monitor
experiential dimensions of human behaviour at the time when this behaviour takes place,
something that Experience Sampling Method (ESM) surveys can do.?

In addition to these inherent limitations, Canada’s time use research missed a few opportuni-
ties — things that could have been accomplished but for a variety of reasons have been over-
looked or bypassed. It is some of these shortcomings that we will address in the following
section.

5.1 One or more diary days?

As previously mentioned, Canadian time use surveys collect information allowing to examine
the relationships between what people do, how much time they allocate to various activities,
and their well-being. This requires, however, a qualification. One of the problems associated
with the analyses of the relationship between time use and well-being in Canadian GSS sur-
veys is that time diary data are collected for one day only. This is a shortcut. While the value

The experiential sampling method, initiated in early 1970s by M. Csikszentmihalyi and associated at the
University of Chicago uses pagers or wrist-watches randomly activated during the day to collect detailed in-
formation about what members of a surveyed population were doing at a given moment of the day, with
whom, and how they felt about this activity. The ESM has increased the amount of information available to
researchers for the analysis of changing moods, feelings, and attitudes of the surveyed population and al-
lowed, among other things, to assess the role of immediate and circumstantial meanings of and motivations
for human actions (see Csikszentmihalyi and Larson, 1987).
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of happiness reported by a respondent supposedly defines his or her general life disposition,
the time use with which it is correlated is accidental — a single day chosen by Statistics Can-
ada. The question that comes instantly to mind is — how typical is this day of the overall pat-
terns of behaviour of the particular person? Does the fact that he or she reported 9.0 hours of
work on the day of the survey validate an assumption that we are dealing with a workaholic or
a person typically working long hours? To circumvent this problem, the 1975 US time use
survey sampled four days (two weekdays, Saturday and Sunday). In the Netherlands, time use
surveys collect diary information for the entire week. Such research strategies are, of course,
more elaborate and costly, but they provide better data for the analysis of the relationship be-
tween respondents’ time use and well-being, something that increasingly interests researchers
and policy makers.

5.2 Sampling individuals or households?

There is another issue with Canadian GSS time use surveys. They sample one person from
randomly selected households. It is well known, nonetheless, that individual time use is
largely influenced and constrained by time use practices and requirements of other members
of the household. The gender gap in the use of time that attracted much research attention has
been calculated on the basis of time use reported by men and women who did not form a cou-
ple. This complicates understanding of the dynamic of family division of labour as it happens
within a household.

The use of the household rather than individual as the unit of time use analysis has been
adapted in some countries, for example, Australia, Germany, and New Zealand. It was also
used in the 1975 and 1981 US time use surveys. Of course, trying to interview several mem-
bers of the same household complicates the data collection process, yet in return we get much
better means for examining problems and challenges faced by families in modern societies.

5.3 Lowering the age threshold?

Another potential miss of Canadian national time use surveys is, in our opinion, the respon-
dents’ start-up age. In Canada, as in some other countries, time use surveys followed the La-
bour Force surveys model and sampled populations aged 15 years and older. This practice is
changing, however. In many countries (e.g., United Kingdom, Netherlands, Finland, Norway,
Portugal), the age threshold for time use surveys has been lowered to 12 and even 10 years
(Finland). Lowering of the respondents’ age has been recommended by EUROSTAT. Inclu-
sion of 12 to 15 year olds provides information about the entry of teens into the labour force®
as well as the relationship between teens’ study loads, sleeping habits, well-being, and health.
A National Adolescent Time Use and Risk Behavior Study commissioned by the United
States Department of Health and Human Services found that the time use patterns of 10
graders were highly predictive of what they would do during one year after high school.

® In Canada, adolescents as young as 14 begin to work in the service sector, and paid babysitting or delivery of

newspapers start even earlier.
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5.4 How big a sample?

The sample of the 2005 GSS, as mentioned, almost doubled the sample of 1998. The underly-
ing reason for extended sampling in Canada is our proverbial concern with regional differ-
ences. It would be interesting, however, to learn how frequently, in fact, have been time diary
data used to assess regional differences. Unlike the labour force surveys, time use inquiries
generally deal with social phenomena of a more universal nature that are relatively immune to
local or regional differences. Therefore, if the size of the sample were to be increased, it
would be preferable, in our opinion, to use this to lower the age threshold of respondents and
use households as units of analysis rather than expand the sampling of individuals horizon-
tally.

5.5 Innovation versus consistency

A serious challenge for time use surveys is a conflict between the desire to improve or add
new measurements to the surveys and the need of across-time consistency. It is the latter, of
course, that guarantees the possibility of objective trend analyses over longer periods of time.
The goals of innovation and consistency, in most instances, can be reconciled by adding
rather than modifying activity codes and well-being measurements. It was timely and appro-
priate for GSS surveys of the 1990s to add to the list of coded pursuits new activities brought
about by technological and life style changes, such as watching video movies or surfing the
Internet. As well, time use surveys of the 1990s benefited from the inclusion of measurements
of time pressure, work-family balance, and perceived stress. It is unfortunate, however, when
modifications of activity codes or well-being measurements disallow historical and trend
analyses. This happened, for example, when some activities coded in 1981 as domestic work
were in 1986 coded as volunteering (e.g. housework and cooking assistance) or when in 2005
the coding of life and domain satisfactions was changed from a 5-point to a 10-point scale.

While a comparison of 1986 and 1998 data shows that life satisfaction levels declined slightly
during the period separating the two surveys (from 3.4 to 3.3 on the 5-point scale), the rating
of 7.8 (on the 10-point scale) in 2005 complicates historical comparisons. It is unclear what
raised the rating (3.9 if divided by 2), particularly in view of the fact that the ratings of happi-
ness and self-assessed health, for which the coding was not changed, remained almost identi-
cal in the compared years. The average ratings for happiness and health were 3.3 and 3.7 re-
spectively in 1998 and 3.4 and 3.6 in 2005.

For time use surveys, one of the most important methodological problems is consistency of
coding and grouping of activities. Changes in the definition, coding and grouping of activities
are among the most common reasons for discrepancies in survey findings. While changes in
grouping (classifying) of activities can be rectified by appropriate recodes, different coding
instructions may irreparably reduce across-survey comparability. It is likely that lower figures
for child care and higher figures for social leisure in the 1992 GSS time use survey, compared

* The 2005 GSS included questions about closeness with and trust in other people, but we still seem to be

missing a composite measurement of mental health (e.g. depression).
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to 1986, were due primarily to differences in coding. Simply stated, innovations should com-
plement rather than confuse historical comparisons.

5.6 How large an omnibus?

General Social Surveys provide a welcome opportunity to examine a variety of social issues,
including the use of time. Typically, time use surveys combine time diaries with questions
about respondents’ labour force participation, engagement in selected leisure and sporting
activities, and well-being, including time pressure, perceived stress, life satisfaction, and
health. Sometimes, however, GSS are used to “omnibus” fairly unrelated issues such as lan-
guage proficiency (1986) or hindrances to the use of public transportation (2005). This pro-
longs the interview and requires psychological re-adjustment on the part of the respondent
that may affect the quality of response and contribute to survey fatigue.

It is regrettable that the traditionally high response rates of Canadian time use surveys (ap-
proximately 80% in 1992 and 1998) have dropped to 59% in 2005. It has also been noticed
that with the proliferation of telephone interviewing the mean number of activities reported by
time use respondents has declined over the years. As a result, the emerging picture of daily
behaviour becomes increasingly “broad stroked”, occasionally blurring significant differences
in human behaviour. A careful assessment of the compatibility of survey topics included into
the same survey and simplification of excessively detailed questions about sporting and vol-
untary activities should, in our opinion, be given consideration in future Canadian time use
surveys.

5.7 Too much bureaucracy?

In the 1990s, Statistics Canada and the Social Sciences and Research Council of Canada
(SSHRC) launched an initiative that was intended to widen researchers’ access to and in-
crease their uses of national statistics. Research Data Centres (RDC) were established at ma-
jor universities, where researchers and students could access unabridged versions of data col-
lected by Statistics Canada. The publicly available data can still be accessed on-line but they
often miss important information such as, for example, time of the year when time diaries
were collected or exact age of children. The work confined to RDC offices is often cumber-
some due to excessive concerns about respondents’ privacy. All output files are “censored”
before being given to researchers, and this process often takes weeks. While concerns about
privacy are legitimate, their application has become excessively formalised and bureaucra-
tised. Any finding in the output file that is based on fewer than 5 cases halts the release of the
entire file. Researchers are limited to the analyses of relationships specified in their original
applications and may be denied requests for output files containing information that is ger-
mane for the project, but was not listed in the original application. Work at RDC puts space
and time limitations on researchers’ access to the data and is not very convenient. It is our
opinion that if, in the publicly accessible files, information about respondents’ residency were
limited to provinces and urban versus rural areas, potential abuse of time use data and inva-
sion of privacy would cease to be a problem. Unlike social scientists who tend to believe Ben-
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jamin Franklin’s maxim “time is money”, the crooks know that there is little money to be
gained by canvassing time use data, and the weirdoes are unlikely to find much compromising
time use information in studies that have traditionally underreported sexual, illicit, or illegal
activities. In short, relaxation of RDC “censorship” practices and upgrading of publicly avail-
able GSS data sets are venues that should be given serious consideration.

6  Time use and well-being —
Perspectives and conclusion

The last four years in Canada have been marked by an effort to construct a comprehensive
Canadian Index of Well-Being (CIW). This effort initiated by Roy Romanow and spear-
headed by the Atkinson Charitable Foundation contains time use as one of its major compo-
nents. A report about the time use dimension of well-being, prepared for this project by Andy
Harvey singles out four major types of time use relevant for the assessment of well-being,
namely changing amounts of contracted time (paid work and education); committed time (un-
paid work); necessary time (sleep, meals, personal care); and free time. Among “things that
matter” the report lists access to “work-life” balance, intensity of social contacts, location of
time use, and subjective experience of time, such as sense of time pressure and enjoyment of
selected daily activities.

Although the task of creating a synthetic index of well-being and incorporating into it time
use data is admirable, it is also tricky. The problem is that the relationship between time use
and well-being, unlike relationships between GDP, unemployment rates, and performance of
the economy, are not necessarily linear. Too much free time does not make people happier,
but neither does its shortage. It is extremely difficult to quantify balanced use of time, yet
human well-being is predicated on it. As has been said, teens need about 9 hours of sleep to
maintain a healthy life-style. The number of hours supporting a healthy life style in mid-life
may be lower. Yet, for both groups, too much sleep, similar to its shortage, carries negative
well-being effects. The key word for optimising time use is “balance,” yet we do not seem to
know how to measure how much of a given activity is “too much” for different gender, age,
life-cycle, or social-occupational groups. From this perspective, subjective measures of “time
crunch” or “work-family balance” are important indicators of perceived life-style equilibrium,
which together with time use data can help us to capture important aspects of personal well-
being.

In this context, consideration may also be given to a “modular” design of national time use
studies. Such an approach would allow the collection of “core” time diary and labour partici-
pation data from the entire GSS sample to be combined with information about specific well-
being, health, educational, time-management or other policy relevant issues collected from
sub-samples of the surveyed population.
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The “modular” approach, unlike enlargement of the topical scope of a single survey, may al-
low specific issues to be examined in greater detail without over-burdening respondents with
long interviews and the state Treasury with excessive costs. Sub-sampling of the GSS could
allow researchers to obtain more focused and detailed information about life-style issues fac-
ing the youth, employed parents, and people living in rural areas. As well, it could possibly
allow selective use of complementary data collection strategies, such as the Experimental
Sampling Method (ESM), to obtain more in depth information about relationships between
time use, emotional well-being and mental health.

If well-being is becoming increasingly our central policy concern, then broadening the meth-
odological and substantial scope of time use inquiries is one of the most effective ways to
enlighten our future policy decisions and contribute to the advances of Canada’s time use re-
search that was initiated — to return to the beginning of this article — by Andy Harvey.
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Harvey’s hypercodes and the “Propogram” —
More than 24 hours per day?

Andy Harvey has always placed himself just ahead of the research curve. He has undertaken
innovative data collection and analysis across most if not all of the frontiers of diary analysis.
Geo-coding, long duration (7-day) diaries, diary panel studies, real-time activity recording,
analysis of activity sequences — all of these have been subject matters for his creative intelli-
gence, frequently well ahead of their emergence into the generality of the social science litera-
ture. | first met him at the IATUR sessions (though they were not yet so-named) at the 1982
Mexico meeting of the International Sociological Association; he immediately gave me ac-
cess to the original Szalai data files, which were the starting point for the Multinational Time
Use Study. (He also lent me five dollars, reminding me not infrequently of this until I had the
opportunity to pay him back at the 1986 ISA meeting.)

One of his earlier contributions, and perhaps the most important of his influences on my own
approach to analyzing time diaries, was his treatment of multiple simultaneous activities.
There are plainly just 24 hours in the day, and it is difficult to think of cases where it might be
appropriate to sum primary and secondary activity to give more than the customary 1440
minutes (though various of the country time use tables at the back of the Szalai Use of Time
volume do have exactly this unfortunate characteristic). There are in fact two alternative ap-
proaches: either (1) ceding priority to selected activities, or (2) producing combination activi-
ties.

Take the case of childcare in the lives of women with young children. Figure 1 shows the dis-
tribution of childcare — considering just the primary activity alone — through the days of
young British women in 2001. Pretty continuous through the waking day, overall, not much
more than one twentieth of the 24 hours. Is this a reasonable view of the part played by child-
care in their lives?

This must be wrong. All of us multitask. Women, with their own lives to lead and small chil-
dren demanding various sorts of care and attention, must multitask more than most. Figure 2
illustrates this phenomenon by ceding priority to childcare, in accounts of the day, irrespec-
tive of whether it appears as a primary or as a secondary activity. Childcare time immediately
doubles, (though of course this is merely a variant representation of just the same set of diary
records) becoming more evenly spread throughout the waking day. This is perhaps a little
more recognisable as the experience of mothers of young children, but it still leaves childcare
apparently occupying quite a small minority of their time.
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Figure 1
Women with young children, primary childcare
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Figure 2
Women, young children, primary and secondary
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Figure 3
Primary and secondary and co-presence
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Figure 3, which cedes priority not just to secondary childcare, but also to time spent in the
presence of children, is in one sense the preferable representation, giving the correct impres-
sion of the dominant, the overwhelming, significance of child-affected activities in the lives
of young mothers. Yet in another sense this picture is still quite wrong. Though it correctly
shows the entire waking day suffused with child-related activity, it loses all the information
provided by the diary about what else the mother is doing.

Hypercodes

Harvey (1978, 1984) tells us that this is the wrong way to go about representing multiple si-
multaneous activities. He proposes the use of the “hypercode”—in principle a multidimen-
sional (though in practise usually bi-dimensional) representation of the combinations as single
complex activities (for a succinct discussion of this technique, see Harvey, 1984, 132-134;
Harvey, 1983, 54-59).
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Table 1
UK women with children (0-4, 2001) — Primary acts and secondary and co-presence
secondary other child
minutes per day Total primary only childcare copresence
paid work 122 121 0 1
unpaid work 237 56 44 138
childcare 160 145 15 0
personal care 606 533 14 59
out-home leisure 93 32 8 53
TV and radio 111 37 12 62
chats etc 43 17 4 22
other home leisure 68 26 7 36
1440 966 104 370

Source: Author's calculation, original UK data source.

Table 1 shows the same material but now in a much more informative hypercoded manner.
The first numerical column “Total” is the normal primary activity “time budget” — in effect,
the Figure 1 evidence integrated over the 24 hours. The final three columns are a tabular rep-
resentation of Harvey’s hypercodes, summing to 1440 minutes, yet still reflecting the full
complexity of these young women’s lives. The first of these columns shows the 966 minutes
in which no secondary activity and no co-presence is recorded in the diary — for example, 56
minutes of domestic work with no secondary childcare, and no child-co-presence. More than
half of these 966 minutes is accounted for by sleep. The second of the hypercode columns
shows the minutes of secondary childcare, where something other than childcare is the pri-
mary—for example, 44 minutes of childcare coinciding with other sorts of unpaid work. And
the final column gives the minutes of child co-presence that coincide with other non-childcare
activities. The 138 minutes of child co-presence while engaged in other non-childcare unpaid
work, added to the 44 of secondary childcare while doing other unpaid work, and the 56 min-
utes of unpaid work alone, sum to the 237 minutes of primary unpaid work time registered in
the first column.

We can represent these hypercodes neatly in two dimensions, in the form of a base-
proportional histogram or “propogram” illustrated here as Figure 4. Here the horizontal di-
mension, providing the bases of the activity histograms, represent the minutes in each of the
primary activities of the day. The vertical dimension represents the proportions of each of
these primary activities spent in that primary activity alone, in that primary activity combined
with childcare, and in that primary activity combined with child co-presence (the cross-
hatched area in the childcare column represents childcare primary activity combined with a
different childcare secondary activity). It preserves the essential 24 hour characteristic of the
time budget, while presenting it in its full complexity.
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Figure 4
Primary activities and other childcare, mothers of children aged 0-4
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Andy Harvey has spent much of his professional life developing a protocol for collection of
time diary material (see Harvey 1993, a fore-runner of the Harmonized European Time Use
Study guidelines). In this work he has been determined to promote the collection of a full
range of information in time-use diaries, insisting as a minimum on the necessity of multiple
activities, co-presence, and location. His hypercodes are the essential conceptual basis for the
tabular and graphical presentation of the complex evidence that emerges from the application
of this sort of full diary instrument. They constitute the prerequisite for the advance of time
budget analysis into the stage beyond that established by Szalai’s (1972) path-forming Use of
Time text.
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Traditional well-being analyses based on money income needs to be broadened by its time dimension. In the
course of time the traditional full-time work is diminishing and new labour arrangements are discussed (key-
word: flexible labour markets) with consequences on the daily work arrangements. Our study is contributing to
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work effort characteristics and its resulting income distribution. The work effort characteristics we regard is
about labour market flexibility with focus on relations between the daily timing of work and its fragmentation,
and its consequences on the income distribution. Whereas the first part of our study is describing the distribution
of timing and fragmentation of daily work time and its resulting income based on more than 35.000 diaries of the
most recent German Time Budget Survey 2001/2002, the second part of our study quantifies determinants of
arrangement specific earnings functions detecting significant explanatory patterns of what is behind. The related
economic theory is a human capital approach in a market and non-market context, extended by non-market time
use, the partner’s working condition, social networking as well as household and regional characteristics. The
econometrics use a treatment effects type interdependent estimation of endogenous participation in a daily work-
ing hour pattern (self-selection) and pattern specific earnings function explanation. The overall result: Individual
earnings in Germany are dependent on and significant different with regard to the daily working hours arrange-
ment capturing timing and fragmentation of work. Market and non-market factors are important and significant
in explaining participation and earnings thereof.
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1 Introduction

Personal remarks to Andrew Harvey

“Do you already know this jazz record? It’s special.” Andy put on another record and we both
had another good evening with music and a whisky cheer at his home in Halifax. With a good
sense of ”a proper use of time” — one of his distinguished advices, promoting Dagfin Aas’s
IATUR toast, about time use — Andy is linking work and leisure in a compound life — an ap-
proach of time use research in general with time as the encompassing dimension and coordi-
nator of all daily activities. While my (Joachim Merz) younger research colleagues Paul
Bohm and Derik Burgert had not yet the chance of a more personal contact to Andrew Har-
vey, nevertheless we all are inspired by Andrew Harvey with regard to our time use research
at the Research Institute on Professions (FFB) of the Leuphana University Liineburg (Ger-
many): Paul B6hm and Derick Burgert have their contact mainly via the research topic here of
a fragmented day (see Harvey et al., 2000); Joachim Merz, in addition to the research topic
here and many good leisure hours, has known Andy for many years collaborating on work
including the assessment of the American Heritage Time Use Data (see elJTUR time pieces,
2005; Harvey and Croix, 2005; Merz and Stolze, 2008) or as common editors of the electronic
International Journal of Time Use Research (www.elJTUR.org). Both, at work and beyond,
it’s good to have him looking forward to more common enjoyable hours.

Research topic

Economic well-being described by income and income inequality is a traditional focus of sci-
entific and public interest. The connected time, however, that individuals have to spend to
earn that income is a rather infant research field.! If only the distribution of money income
would be regarded, inequality differences would neglect differences in working time efforts
with misleading results about (‘total’) economic well-being. Our study is contributing to re-
search on economic well-being and working hours arrangements by adding insights into par-
ticular work effort characteristics and its resulting income distribution. The work effort char-
acteristics we regard are about the raising importance of labour market flexibility.” The focus
lies on relations between the daily timing of work and its fragmentation on the one hand, and
its consequences on income inequality on the other hand. With our focus on ‘who is working

' But see Merz (2002a,b), Osberg (2002), Merz and Kirsten (1999), Jenkins and O’Leary (1996), Lee (2001),
Doiron and Barrett (1996), Burtless (1993).

Flexible labour markets are discussed under further various topics. To mention only a few: Atypical working
hours (Addison and Surfield, 2009; Lesnard, 2008; Glorieux, Mestdag and Minnen, 2008; Glorieux and Min-
nen, 2004), social policy and flexible working time (Biissing and Seifert, 1995), firm side working time ar-
rangements (Bauer et al., 2001), time famine and time squeeze (Bonke and Gerstoft, 2005; Sullivan, 2007,
Clarkberg and Moen, 2000), time and income poverty (Merz and Rathjen, 2009), working hour tension as the
tension between desired and actual working hours (Merz, 2002b; Holst and Schupp, 1994), effects of flexible
working hours to leisure and family (Le Bihan and Martin, 2005; La Valle et al., 2002; Townsend, 2001;
Garhammer, 1994,) or tax and transfer policy impacts on the working hours in the formal and informal econ-
omy (Merz, 1990).
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when within a day and its earnings impacts’ we go beyond traditional labour market analyses
where the working situation is characterized by aggregated and stylized labour force partici-
pation attributes in general like full and part time work, shift work, atypical work from work
weekly or monthly working pattern.

Overall labour market flexibility shows a remarkable change in working hours arrangements
within the last decades showing an erosion of normal working arrangements and a growth of
atypical and precarious employment. Whereas 1998 about three of four (72.6%) had a normal
employment in Germany,” there were only two of three (66%) of them in a normal employ-
ment 2008. The fraction of atypical jobs has grown in that decade from 16.2% to 22.2%. And,
these changes have income consequences for the differently employed: Almost half of the
atypical employed have low income (less than two third of the median hourly wage) com-
pared to 11.2% of the normal employed. And, the risk of poverty (2006) is remarkable higher
in atypical jobs (14%) than in normal jobs (3.2%) (Federal Statistical Office Germany,
2009).*

Though the traditional labour market perspective on weekly or monthly pattern provides im-
portant information like the above data about atypical employment, however, many labour
market questions require just the daily perspective and its timing of work aspect: What’s
about the flexibility pattern within the all day living situation? How fragmented is a work day
also in case of multiple jobs? What are the impacts of flexibility and fragmentation on social
participation and social exclusion? What’s about the arrangements of all day personal and
family life in particular? What are the consequences of fragmented work days for female la-
bour participation and governmental support of pre-school and school child assistance? With
these and more topics the underlying policy relevant general question is how labour market
rigidities concerning working time resulting in daily fragmented work is influencing all day
individual life and well-being. Once determinants of daily working hours arrangements are
detected, a more targeted new economic and social policy will be possible.

Our overall aim to provide quantified information for such daily working hours arrangements
and its income consequences will focus — enhancing the paid work perspective — on an addi-
tional dimension: we are explicitly interested on the influence of time use patterns beyond
paid work such as non-market household activities and social network active engagements
and received support.

Analyzing daily timing of work requires a demanding individual data base describing the
daily use of time in detail. This data base is available by the new latest German Time Budget
Survey 2001/2002 with its more than 35.000 individual time diaries and is the micro data base
of our study.

Normal employment here is defined as full time job or part time job with more than 20 weekly working
hours.

A long-run two century discussion of the rise and fall of normal working hours (“Normalarbeitsverhiltnisse”
in Germany is recently discussed by Pierenkemper (2009).
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In the literature, the timing of work time is accentuated by Hamermesh (2002, 1998, 1996a)
showing that with ‘appropriate data the analysis of time use, labour supply and leisure can
move beyond the standard questions of wage and income elasticities of (aggregate) hours
supplied’ (Hamermesh, 2002, 601). With focus on the daily working hours arrangements the
timing and fragmentation of daily work time based on German 1991/92 time use diaries is
analyzed by Merz and Burgert (2003a); its development to 2001/02 by Merz and Burgert
(2004). Though some insights of German daily working hours arrangements are provided,
however, its consequences on income and its distribution needs further analyses: it is the con-
tribution of the paper at hand, an extension to the liberal profession’s perspective by Merz and
Bohm (2005, 2008). Further associated international working time arrangement studies based
on time use diaries are e.g. Harvey et al. (2000) comparing four countries in the early 90s
(Canada, the Netherlands, Norway and Sweden) or Callister and Dixon (2001) based on the
New Zealand Time Use Survey 1998/99. Harvey’s work in particular was an important impe-
tus for us to use the power of time use diary information for this in-depth labour market
analysis.

Combining the time and income dimension, naturally, our study is embedded within its single
dimensions, the general time use research area (Merz, 2009; Merz and Ehling, 1999; Harvey,
1999; Merz, 2002a; or National Research Council, 2000), the labour market research (see the
surveys by Blundell and MaCurdy, 1999; Killingsworth and Heckman, 1986; Pencavel, 1986
and Killingsworth, 1983) and the economic well-being and income distribution literature (see
Silber, 1999; Champernowne and Cowell, 1998; Sen, 1992; or Atkinson, 1970).

Paper organisation and topics

Based on diary time use data of the German Time Budget Survey 2001/2002 (Section 2) we
describe the daily working hours arrangements into two main dimensions: the timing and
fragmentation of daily work time considering core and non-core working episodes and num-
ber of working episodes (Section 3). We then analyze the consequences of the daily working
hours arrangements to the income distribution (Section 4). The second part of our study quan-
tifies determinants of arrangement specific earnings functions detecting significant explana-
tory pattern of what is behind. We employ a human capital approach, extended by non-market
time use, the partner’s working condition, social networking as well as household and re-
gional characteristics. The microeconometrics use a treatment effects type interdependent
estimation of participation in a daily working hour pattern (self-selection) and pattern specific
earnings function explanation (Section 5). Section 6 concludes.

2 Data — The German time budget survey
2001/2002

The following analysis is based on data from the actual German Time Use Survey conducted
by the Federal Statistical Office in 2001/02 (Ehling et al., 2001). The main part of the survey
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constitutes the time use diaries. The sample contains 35,813 diaries of 11,962 persons (10
years and older) in 5,171 households.” The duration of the individual activities in the diaries
was created according to the recommendation for the European time budget survey: each ac-
tivity is marked on a timescale which shows ten-minute steps. In addition to the diaries the
sample also includes information about household and personal characteristics.®

The final data used for the analysis restricts the extensiveness of the original data as follows.
Although many retirees and children are working, they often have jobs which contribute only
a small share to the total household income. For that reason, we restricted our sample to peo-
ple aged 15 to 65. For the sake of consistency, we deleted all observations reporting activities
of gainful employment but not reporting any income. After these restrictions the set contains
26,949 diaries of 9,080 persons in 4,553 households. To construct the different categories of
daily working hours arrangements in Chapter 3, it is necessary to define those activities be-
longing to ‘work’. In particular, these are:’ Main gainful employment, additional gainful em-
ployment, extended professional qualification during working time, practical placement.

3 Daily working hours arrangements — Timing
and fragmentation of work

The traditional ‘normal’ full time working day, as mentioned, is more and more replaced by
different working hours arrangements in the course of time. Whereas there are many studies
concerning an overall defined full-time and part-time working arrangement (see our introduc-
tion) at least for Germany there are only some studies which inspect the daily working hours
situation based on diary data (Merz and Burgert, 2003a, 2004). The very reason is the so far
lack of the needed challenging data base, a diary based time use survey, which is available
now by the most recent German Time Budget Survey 2001/2002, the data base of our study.

To analyse the daily working hours arrangements we consider two central dimensions: First,
information about the timing of work time (the location of the working hours the day), and
second, information about the fragmentation of a working day (the number of working epi-
sodes). We expect and will investigate the significance of these dimensions of daily working
hours arrangements and ask for consequences on the income pattern and the explanation of
earnings.

Every individual was to write down the course of their day on three days (two weekdays and one Saturday or
Sunday).

The household characteristics can be divided into three groups: The first group contains information about
the equipment of the household, e.g. the number of cars, microwave ovens etc. A second group contains hou-
sehold characteristics that cause special time-use for its members, e.g. people in need of special care. The
third group of variables reflects the type of household, i.e. household composition or household income. The
personal characteristics include socio-economic information of the respondents as e.g. gender, school leaving
certificates, etc.. Another part of the German Time Use Survey consists of information about characteristics
leading to time use behaviour, for example if and how long a person regularly helps members of other house-
holds. A last group of variables reports self-assessment and plans concerning the subject’s time use.

We hereby follow as much as possible the international definition chosen by Harvey et al. (2000)
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Dimension | — The timing of work

In this dimension daily paid work is mainly done within a core working period. In Germany,
most of the working episodes start between 7am and 8am and end between 4pm and Spm.
Consequently we define the period between 7am and S5pm as the core working period and the
time before and after that core period as the non-core working period. A working day where
work mainly is done at this non-core period is the timing aspect of an irregular and ‘non-
normal’ working day with shift and night work.®

Dimension Il — The fragmentation of a working day

Our second dimension is the fragmentation of a working day. To get information about the
fragmentation, we used the number of working episodes which are interrupted by a break.

But what is a break? Can ten minutes, say, of work interruption already be regarded as a break
or not? It is obvious that the composition of the categories and our results depends on the
definition of a break which forms the basis of the calculations. In the following we interpret —
with German workday situations and with respect to the international study of Harvey et al.
(2000) — breaks shorter than 60 minutes as a within work period break and thus as an inherent
part of the working time. A break longer than an hour is an unusual break and characterizes a
real fragmentation with the possibility of starting another secondary job. A further inspection
of the type of breaks is given in section 3.3 below.

An interruption of the working episode by at least one break in addition to core vs. non-core
work then is the second disturber of a ‘normal’ workday and a characteristic of a ‘non-
normal’ working day.

With these two dimensions of different daily working hours arrangements, the traditional
working day can be interpreted as a working day in which work is mainly done within the
core period in one working episode without longer interruptions. Combining these two di-
mensions we get four different categories of daily working hours arrangements, which are in
the further focus of our investigation.

3.1 Daily working hours arrangements in Germany — Combining timing and
fragmentation of work

Combining the two dimensions we get a two by two table of daily working hours arrange-
ments in Germany for 2001/02 in Table 1.

Category I includes ,normal’ working days, in which work is mainly done within the core
working period and which only consist of one working episode (no interruption by breaks). In
contrast here upon the categories II and III differ in exactly one dimension from the definition
of a ,normal’ working day. So the working days in category Il can be described as days with
mainly core work, but which are, at the same time, interrupted by at least one break. Working
days without breaks showing a work activity mainly outside the core working period are de-

¥ This is in line with a similar definition in the international study by Harvey et al. (2000).
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scribed by category III. Category IV deviates in both dimensions from the normal case. The
persons in this category work outside the core period and with at least one interruption.

Table 1
Daily working hours arrangement categories by timing of work
and fragmentation in Germany 2001/2002

Timing of work

Mainly core Mainly non-core Total
I I
One 65.1% 6.5%
71.6%
- episode n=6,884 n=716
o
=] N =40,503,406 N =4,037,688
€
(5]
S
& 1 v
T
Two or more 25.1% 3.3%
) 28.4%
episodes n=2,698 n =350
N =15,605,547 N=2,026,132
n=10,648
Total 90.2% 9.8% N =62,172,772

Source: German Time Use Survey 2001/02, weighted data, own calculations.

The ,normal’ working day is the most frequent case: 65.1% of all working persons belong to
category I. At the same time, however, about 35% are working outside such a so far normal
daily working hours arrangement and might be characterized as atypical working persons.’
The prominent category of a ,non-normal’ daily working hours arrangement is category II
with a share of more than one fourth of all persons (25.1%). The most irregular working situa-
tion is category IV with about 3.3% of all workers. About ten percent are working outside the
core period (9.8%), while 28.4% of the working days show at least one longer break per
working day.

Remarkably, atypical, non-normal daily working hours arrangements have risen in the last
decade by about 6% points to the burden of normal working hours (category I): compared
with diary data from the German Time Budget Study 1991/92 the fraction of fragmented
working days rose by 4.6% points (core: 4.0% points, non-core 0.6% points) as well as the
most irregular non-core/fragmented daily working hours arrangement (1.3% points).

As expected, the arrangement results vary with different definitions of the minimum length of
the breaks (see Appendix Table Al). Defining a break as an interruption of only 30 minutes
and more, then only 27.4% of all working days remain in a normal workday compared to
65.1% by a 60 minute break. Using a break definition with a larger minimum length the num-
ber of breaks decreases and so the number of episodes. Obviously the longer the break is,

?  About 60% (weighted, 16,301 non-weighted cases) of all total population diaries are not working these days

and therefore are not part of the following analysis.
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there will be an increasing share of non-fragmented work. For example, 78% of all would
count to a normal working day if using a 90-minute-break definition.'® With respect to the
German situation, our 60 minute breaks might be a quite good approximation for a non-
normal interruption of a working day, because ‘normal’ breakfast and lunch time breaks are
distinctly less than one hour; more break characteristics are provided in chapter 3.3 supporting
our definition.

3.2 Some characteristics of daily working hours arrangements

Let us now inspect some more main characteristics of our four daily working hours arrange-
ment categories. For a better understanding, we differentiate between working hours (‘work-
ing’), temporary interruptions of work (‘breaks’) and hours in which no work is done (‘not
working’). The non-working time covers both the period until the first working period and the
period after the last working period.

Category | — Core/one episode

Within category I which includes the ‘normal’ working days, a working episode lasts 7h
40min on average. Figure 1 shows the work frequency profile over the entire day. At 7am —
the assumed starting point of the core-period — more than one third of the persons are work-
ing. The most people work in the peak period between 11:10 and 11:20 (90%). At the end of
the core-working period, i.e. at Spm, more than 28% of the people are still working.

Figure 1
Daily timing of work — Category | (core/one episode)
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Source: German Time Use Survey 2001/02, own illustration.

Category Il — Core/fragmentation with multiple episodes

This category includes all working days showing mainly core-work activity and with at least
one interruption (multiple episodes). On average 7h 22min daily are spent for work, whereas
almost two and a half hours are spent for breaks on average.

' See further break duration sensitivity results in the appendix.
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Figure 2 shows the daily timing of work and breaks within this category. At 4am, only 0.7%
of the people are working, while at 7am already 24% have started to work. Noticeable are the
two peaks of the working curve at 10:40 (share = 88.8%) und at 3pm (share = 75.7%). Be-
tween these two peaks, the share of the persons interrupting their working hours reaches its
maximum at lunchtime, i.e. in the period between 12:50 and 1pm (share = 57.4%).

Figure 2
Daily timing of work and breaks — Category 11 (core/multiple episodes)
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Source: German Time Use Survey 2001/02, own illustration.

Category Il — Non-core/one episode

The average working hours in this category is substantially smaller than in the other catego-
ries, only five and a half hours are spent for work. Figure 3 shows that the working hours are
situated mainly in the afternoon and evening. The peak of the working curve is at 6pm, when
almost two thirds of the people are working (share = 64.5%).

Figure 3
Daily timing of work — Category 11 (non-core/one episode)
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Source: German Time Use Survey 2001/02, own illustration.

Category IV — Non-core/fragmentation with multiple episodes
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The structure of the most irregular working day within category IV is relatively fragmented.
The big share of night-work is most remarkable, while the period between 6am and 4pm is
mainly used for breaks. Hereby it is necessary to mention that the diaries are recorded from
4am on. Changing this specification the analysis would probably bring different results com-
pared to the representation in Figure 4.

Figure 4
Daily timing of work and breaks — Category 1V (non-core/multiple episodes)
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Source: German Time Use Survey 2001/02, own illustration.

In the case of a night-worker, one reason for these expected differences is, according to our
definition, that the time between the end (in the morning) and the beginning of a shift (in the
evening) has to be interpreted as a break.''

3.3 Activities in the working breaks

The central question with regard to the characterization of multiple episode working days is
the character of the respective breaks. Do they break into different working episodes within
the same job, or do they mark the switch to another employment? Unfortunately, by the data
at hand we can not distinguish between two employments the day, because a second job flag
only is provided in general and not connected by the individual activities of that day in the
diary. However, we are able to further characterize the breaks to give some hints of the
breaks’ characteristics and possible changing employment situations.

As of our categorization, category II (core/multiple episodes) and category IV (non-
core/multiple episodes) have more than one working episode. Figure 5 shows the break activi-
ties of the persons within these categories. Regardless the core or non-core situation, in both
categories the break is mainly used for sleeping, eating and household work. Nevertheless
there are partly large differences between these categories regarding their break activities.

11 Figure Al in the appendix shows the situation when night workers are excluded. Without the persons who
are working between 3:50 and 4:10am only 198 cases remain in this category.
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The most irregular working situation of category IV (non-core/multiple episodes) which con-
sists mainly of night-workers has long sleeping breaks. As mentioned above, the period be-
tween the end of work time (in the morning after 4am) and the start of work (in the evening)
of a night-worker has to be interpreted as a break (with the chance to sleep) as well.

In contrast to this, the persons in category II spend the day time between their working epi-

sodes besides sleeping and eating mainly with household work and social life.

Figure 5
Activities in breaks by category

Sleeping/eating
Activity in connection with

occupation/job seeking I ]
Qualification/education
Household work —

Voluntary and community
work
Contacts/conversations/social
life
Sports/activities in nature

Hobbies and games
Use of media

Non-allocable times

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

OCategory || @ Category IV

Source: German Time Use Survey 2001/02, own illustration.

To conclude, the inspection of the daily breaks’ characteristics does not allow to characterize
multiple episodes as multiple jobs directly, however, further aspects of the German working
situation and the general second job flag might provide some respective indication (see our
microeconometric results).

4 Daily working hours arrangements, income and
its distribution

We assume and want to disentangle that different daily working hours arrangements result in
different income patterns. How do differences in income look like among different working
hours arrangements? Are there at all any significant differences in the distribution of net in-
come and what income can be detected when somebody decides for a certain arrangement?

To answer these questions we analyse the income distributions within the four different daily
working hours arrangements first by graphic inspection via Kernel density estimates and cen-
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tral distributive measures as well as by Shorrocks’ decomposition of inequality. The mi-
croeconometric estimation then tries to explain differences.

The available income under inspection is personal net income'* which is a person’s reported
monthly income from main and additional gainful employment after taxes and social insur-
ance contributions of a person. To disentangle the influence of the number of working hours
and the wage rate per hour we divide our analysis into the inspection of the income as well the
hours and wage distribution.

4.1 Income distribution and daily working hours arrangements
The graphical inspection is followed by the discussion of central distributive measures.
Graphic inspection — Kernel income density estimates of daily working hours arrangement

A first graphical inspection of the respective income distributions by Kernel density estimates
of monthly net income for the different daily working hours arrangements (Figure 6) in gen-
eral shows an expected left ascending distribution for all daily working hours arrangements.
However, the pictures differ between categories. The normal working activity pattern of cate-
gory I (core/one episode) is dominating the average all working profile. More episodes within
the core working period result in a shift to the right where higher income are met more fre-
quently.

The non-core workdays result in quite different income distributions compared to the normal
workday: lower income is more frequent for the one episode case, higher income is more fre-
quent for multiple episodes.

Thus, the first graphical inspection already shows that our daily working hours arrangement
specification is important for the resulting income distribution: different income distributions
are the result of different daily working hours arrangements; in particular for the non-core
arrangements.

Distributive results by respective measures

For getting more differentiating results Table 2 provides central income distributive meas-
ures'® for each single daily working hours arrangements.

The categories with the highest average income are the categories with multiple episodes
(categories II: 1,802€ and IV: 1,787€). In contrast to this, persons with ,normal’ working
hours arrangements (category I) have an average income of 1,552€, the persons in category III
(non-core/one episode) only of 1,320€. The median for each category is smaller than the mean

Besides announcing his/her exact monthly income each individual had the possibility to indicate his income
in income classes. If income information is given in classes, we replace it by their respective mean. To avoid
biased results we excluded 41 extreme outliers through which the number of analysed diaries is reduced to
10,607. Among others all diaries with weakly working hours of less than 1 h were deleted.

Different peaks mainly are due to the middle class approximation of bracketed income data.

4" Distributive measures are discussed in Atkinson (1970), Liithi (1981), Cowell (1995) or Maasoumi (1999).
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indicating a respective left ascending distribution, which is also supported by the positive val-
ues of the skewness coefficients.

Figure 6
Kernel density estimates of monthly net income by different daily
working hours arrangements
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Source: German Time Budget 2001/02, own illustration (Stata 8.2).

There are remarkable income inequality differences between the four daily working hours
arrangement categories measured by the Gini coefficients. This is supported by the relative
higher Gini coefficients which are sensitive to middle income. The Atkinson-Index is calcu-
lated with a relative small (¢ = 1) and a relative high (¢ =2) inequality aversion to cover a
broad spectrum with a multitude of possible normative evaluations. Both the Gini coefficient
and the Atkinson-Index prove category III (non-core/one episode) as the category with the
most unequal income distribution. For this category the Gini coefficient amounts to 0.36723
which is by 9.7% higher than the Gini coefficient for category II, by 16.6% higher than the
one for category I and by even 23% higher than the one for category IV — the category, sur-
prisingly, with the relatively most equal distribution. The Atkinson-Index, sensitive for lower
income, confirms this result. Remarkable is the fact that the Atkinson-Index for the categories
I, IT and IV does not show any big differences which indicates that the lower income profile
of these categories is not very different. Note: Not expected, the most irregular working hours
arrangement (non-core/fragmented) results not only in a relatively high but also in the most
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equally distributed income. As we will see in addition category IV will show the highest aver-

age working hours.

Table 2
Net income — Distributive measures by daily working hours arrangement
Working Category | Category Il Category Il Category IV
Core Core Non-core Non-core
One episode  #episodes>1  One episode  # episodes > 1
Mean in € 1,607.69 1,552.22 1,802.42 1,319.72 1,787.20
Median in € 1,431.62 1,380.49 1,556.62 1,252.67 1,636.13
Skewness 1.57 1.51 1.53 1.17 1.76
Kurtosis 4.04 4.07 3.05 2.67 5.10
Variation coefficient 0.63 0.60 0.65 0.68 0.60
Distributive measures
Gini coefficient 0.32563 0.31487 0.33476 0.36723 0.29871
Atkinson-Index
e=1 0.19580 0.18435 0.19528 0.27102 0.18412
e=2 0.45425 0.43385 0.43287 0.58784 0.45809
Decile shares in %
(Decile limits in €)
Ist decile 1.77 (511) 1.88 (511) 1.99 (625) 0.98 (230) 1.72 (625)
2rd decile 4.38 (875) 4.53 (875) 441 (920) 2.60 (500) 4.57 (1074)
3rd decile 6.17 (1125) 6.33 (1125) 5.93 (1125) 4.76 (750) 7.25 (1375)
4th decile 7.26 (1253) 7.43 (1227) 6.88 (1351) 6.97 (1100) 7.75 (1500)
Sth decile 8.37 (1432) 8.49 (1381) 8.05 (1557) 8.99 (1253) 8.42 (1636)
6th decile 9.53 (1625) 9.63 (1585) 9.07 (1770) 10.10 (1432) 9.70 (1875)
7th decile 10.70 (1875) 10.69 (1790) 10.69 (2119) 11.90 (1636) 11.08 (2000)
8th decile 12.49 (2147) 12.50 (2125) 12.47 (2434) 13.40 (1943) 11.66 (2375)
9th decile 15.40 (3000) 15.18 (2812) 15.87 (3170) 15.83 (2250) 14.71 (3125)
10th decile 23.93 23.35 24.62 24.47 23.13
90/10 Relation 13.52 12.42 12.37 24.97 13.45
Decomposition
Theil Index 0.18166 0.16983 0.18846 0.23217 0.16407
Inequality shares in % 59.94 29.82 6.93 331
Group share in %
within 98.09
between 1.91 - - - -
n 10,607 6,859 2,689 712 347
N 61,962,578 40,360,174 15,581,494 4,014,101 2,006,809
N in % 100.00 65.14 25.15 6.48 3.24

Source: German Time Use Survey 2001/02, own calculations.

A closer look on the income distribution is provided by income shares of the poorer and the
richer population. The deviations of the decile shares of the different daily working hours ar-
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rangements compared to the average decile shares of all working in percentage points are il-
lustrated in Figure 7; Figure 8 shows the cumulative situation by their Lorenz curves.

Figure 7a
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Source: German Time Use Survey 2001/02, own illustration.

Figure 7b
Net income — Deviation of category decile shares compared
to the decile shares of working (all categories) in percentage points
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Note: all figures are due to total decile share limits.
Source: German Time Use Survey 2001/02, own illustration.

One of the decile shares is of particular importance: the 50% decile share, the well known
median. As of Table 2, the lowest income and most unequal distributed category, category III,
also has the lowest median: 50% of those people earn less than 1,252€; that is 24% of the total
income of that group.

To characterize the income spread with focus on the poorest and the richest, the 90/10 relation
shows the multiple of the richest 10% income share compared to the income share of the
poorest 10%. Again, category III is in particular different to the other categories: the richest
10% there gain 25 times as much as the poorest 10%.
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Decomposition of inequality

To answer the question how much of the overall inequality can be 'explained' by the specific
groups a decomposition of the overall inequality into inequality within groups and inequality
between these groups is required. Such decomposition is available via a class of additively
decomposable inequality measures (Shorrocks, 1980, 1984) with

Itotal,c = IW + IB = 2g IWg + IB = Zg (ng/n) (Hg/H)C IC(Yg) + IB

where Iy is within and Ig is between group inequality, g is the group index, p is the overall
respective group mean, n is the number of observations, I(y,) is the group inequality index
dependend on group's incomes y,; the group weights w, = (ny/n) (1,/p)° only sums to unity
when ¢ =0 or ¢ = 1. The only class of inequality measures that satisfies the principle of scale
invariance when comparing distributions with different means, and that ensures that the de-
composition procedure is valid for arbitrary specifications of the partition, belongs to the gen-
eralised entropy class. We use the Theil index decomposition by equations providing additive
group specific inequality contributions. Group specific inequality shares (%) are calculated as
a group specific percentage of I, the overall within group inequality part. The between group
inequality share (%) is calculated as I as a percentage of the overall inequality index Iiotal c.

Figure 8
Net income — Lorenz curves by category
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Source: German Time Use Survey 2001/02, own illustration.

The inequality of the most frequent group of category I (normal workday) contributes with a
share of 60% to a large extent to the overall inequality (Table 2). Second in line is the ine-
quality contribution of category II with an inequality share of 30%, whereas the inequality of
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category III adds only 7% and category IV even only 3% to the overall inequality. It is re-
markable that the between group inequality is only ca. 2%. Thus there is not a big difference
between the inequality profiles — but as we have seen in the size of inequality — of our work-
ing hours arrangement categories.

4.2 The distribution of working hours and wages

To answer the question which income component — hours worked or wage per hour — is re-
sponsible for the overall income distribution discussed we separately analyze the distributions
of category specific working hours and wages. Note, with regard to hours worked we do not
take into account the diary information but the reported weekly working hours, which is ade-
quate to the comparable reported monthly income."> The wage is a calculated net wage per
hour and is simply the net monthly personal income divided by weekly working hours times
4.2.

The distribution of working hours

There are remarkable differences in the working hours distributions with regard to the specific
daily working hours arrangements (see the numeric results in Appendix figures A2-A4 and
table A2). So the average working hours in those categories with more than one episode
(categories II and IV) amounts to more than 43 hours, while the average weekly working
hours in category I is about 38 hours and in category III even only 34 hours per week.

Comparing the distributive measures it is obvious that the categories with those persons work-
ing mainly in the non-core period (categories III and IV) have the most unequal distribution
of working hours. The Gini coefficient for category III (0.22893) is 60% higher than the coef-
ficient for the ,normal’ working hours arrangement (category I; 0.14342), which has the most
equal distribution of all categories. All further distributive measures confirm the result: the
non-core/one episode category III with the lowest hours of work shows the most unequal dis-
tribution of working hours; an additional aspect of fragmented working conditions.

The distribution of wages

Are jobs in a non-normal daily working hours arrangement better paid, or characterizes the
non-normal working situations bad jobs with lower wages? Does the timing of work and its
fragmentation divide the labour market into good and bad jobs?

The answer: though the non-core/one episode category III result in the lowest average wage
by 9.17€, the non-core/multiple episode category IV — the most irregular working situation —
result in the highest average wage by 10.18€ (see the numeric results in Appendix figures AS-
A7 and table A3). Thus, the timing of work time and its fragmentation, both, are important to
characterize and disentangle the income situation. Remarkably, category III (non-core/one
episode) is in both income dimensions the lowest: people there have the lowest wage and the
lowest working hours.

> Further 106 diaries show no information about the weekly working hours and are therefore not taken into
account.
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The daily working hours arrangements with the most unequal wage distribution are the cate-
gories II and IV (multiple episodes). The differences of the wage Gini coefficients between
the daily working hours arrangement with the most unequal wage distribution (category II)
and category I — the daily working hours arrangement with the most equal distribution — with
a difference of 15% is, however, essentially smaller than the respective difference of the in-
come distribution.

The wage 90/10 relations between the categories are not as different as the income 90/10 rela-
tions between the categories showing the important influence of the hours worked. The wage
inequality shares are similar to the shares in the income distribution with the normal workday
as the determining (and largest) category of the income inequality profile again.

4.3 Intermediate summarizing of income distribution results

A short summary of the above hours and wage results (’+’ indicates an above all over average

¢ ¢

value, indicates a value below the average) are provided in Table 3. The persons with a
fragmented daily working hours arrangement of more than one working episode (categories II
and IV) do not just work longer than the average but also have a higher wage than the average
resulting in an above-average net income. At the same time these categories have the most

unequal wage distribution.

Table 3
Results of the income distribution analysis

Net income Wage \Ai]OOI':I( rlg J
Categories I Tormnv I aomIiv Iy IomIiv
Mean -+ -+ -+ -+ - + - +
Gini S+ - -+ -+ — — 4+
Atkinson 1 - — 4+ - -+ -+ - -+ +
Atkinson 2 - — 4+ 4+ -+ -+ - — + +
90/10 Relation - - 4+ — — + — 4+ — — 4+ +

Source: German Time Use Survey 2001/02, own calculations.

Non-core work without interruptions results in a below average mean net income. This cate-
gory III (non-core/one episode) shows the most unequal net income distribution in which also
the most unequal working hours distribution is given.

In contrast to this, net income, wage and working hours are relatively equally distributed in
category [ with a below average net income of all working — the category which includes the
persons with ‘normal’ daily working hours arrangements (core/one episode).

Altogether: The descriptive analyses so far show, that the distribution of income is remarka-
bly influenced by the daily working hours arrangement: not only the timing of work time
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(core vs. non-core) but in particular the fragmentation of the working period (by number of
episodes), are determining the income situation and individual economic well-being.

5 Timing and fragmentation of work and
earnings — Microeconomic approach and micro-
econometric estimates of earnings function

The following sections quantify an explanatory background of earnings for the different tim-
ing and fragmentation daily working hours arrangements. Our model will be based on human
capital theory and extended to a market, non-market and social network context. The mi-
croeconometric estimates of the respective earnings functions with a treatment effects ap-
proach then searches for significant determinants as well as for an overall selection effect (‘ar-
rangement treatment effect’) with respect to the daily timing of work time and its fragmenta-
tion.

5.1 Theoretical background — Human capital in a market and non-market
context

The human capital approach — theoretically and empirically — has been proven a successful
way in applied economics explaining the earnings function. The human capital theory ex-
plains earnings in terms of job skills aquired in school and on the job. Based on a life-cycle
model, earnings are explained as consequences of individual investment decisions in their
skills (Mincer, 1974; Becker, 1975).

The very basic human capital model explains earnings by the following equation,

(1) InE, =InE, +rS+aT +bT’

where E; is capacity earnings in year t, Eq is ,original’ capacity earnings, S is years of school-
ing, T is years of job experience, I, is the rate of return to schooling and a and b together de-
scribe the rate of return to experience. With observed earnings Y the typical human capital
earnings equation is

(2) InY, =, +rS+aT +a,T’

and base for our regression analyses.

The central variable is the rate of return to schooling which approximates the per cent increase
in earnings resulting from one extra year of schooling. The parameters « indicate whether
the earnings function is concave, where with positive ¢, and negative o, earnings rise, but at a

diminishing rate, peaking at experience level T* (computable from the slope
OlnY/ot=a, +2a,T).
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A simple extension of the earnings function is considered in the following: further market,
non-market and social network variables to be tested as important for a more in depth socio-
economic explanation might be comprised in an additional vector X resulting in an extended
earnings equation

(3) InY, =, +rS+aT +a,T’ +X

This is our general frame further to be estimated; numerous extensions of the basic model are
discussed e.g. by Polachek and Siebert (1999).

5.2 Econometrics — A treatment effects approach for an interdependent es-
timation of participation and earnings in different daily working hours
arrangement categories

Within our microeconometric specification we want to disentangle the explanation of the par-
ticipation in one of the four discussed daily working hours arrangement categories (covering
all core/non-core and one/multiple episodes categories) and the category dependent earnings.

One approach could be a multinomial (MNL) estimation of the participation probability and
in a second stage in a (MNL) selectivity bias corrected earnings estimate following Lee
(1983) generalizing the original two stage Heckman (1979) procedure. This was done by
Merz and Burgert (2003b) for their associated study on a two stage working hours approach
with daily working hours arrangements based on the 1991/1992 German Time Budget Sur-
vey.

In our study at hand, however, we want to quantify the all over impact of a specific daily
working hours arrangement category on the category specific earnings equations — by main-
taining the detailed explanation of the probability to select a certain category. Thereby the
interdependence of the participation and the earnings equation should be respected, because
some common explanatory background is presumed for both equations.

An extension of the self-selection problem fits into our modelling concept: it is the measure-
ment of treatment effects and program effectiveness.'® Our cross sectional earnings equation
of each individual i for one category j (j=1,...,J; J=4) accounts for the endogenous decision to
work in that category j

4) InY,, =a,+rS+aT+a, T’ +X,8,+6,C +&;, (j=1..4),

where C;; is a dummy variable indicating whether or not the individual works in category j.
The same principal format has been used in other analyses of programs, experiments, and
treatments (Greene, 2003, 787-789). The question is: Does &; measure the value and impact
of a specific daily working hours arrangement (assuming that the rest of the regression model

1s correctly specified)? The answer is ‘no’ if the typical individual who chooses a specific
category would have relatively high earnings whether or not an individual chose that cate-

' Heckman, Lalonde and Smith (1999), Angrist (2001), Angrist and Pischke (2009).
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gory. The problem is one of self-selection. If our observation of interdependence is correct,
then least squares estimates of &; will actually overestimate the treatment effect. The same

applies to estimates of the treatment effects in other settings in which the individuals them-
selves decide whether or not they will receive the treatment.

Our treatment effects model estimates the effect of the endogenous binary decision to partici-
pate in a working hours arrangement category j (treatment) on the continuous earnings vari-

able Y;;, conditional on their respective vector of explanatory variables. The binary decision

is modelled as the outcome of an unobserved latent variable C; as:

C =W 7 +U;

(5) _
C; =1if C; >0, 0 otherwise.

Because of the allowed endogenous participation decision, U; and &; are correlated bivariate

normal with mean zero and covariance matrix

o. )
cov(U;, &) = A .
pi 1

Bringing the two equation model together, the category j specific earnings function with
socio-economic variables and endogenous participation decision is

EI:II]YI| 1>S”a ij IJ’WIj]
(6) =a,+1S+aT +a,T*+ X8, +6,C,; +E[‘9 =15 W”]

s ~ij o ”3 |J9

=a,+1S+aT +a, T’ + X8, +6,C, + p,0,; J( 'j;/)

The arrangement treatment effect, the selection of a certain daily working hours arrangement,
1s the difference in expected In earnings between participants and non participants (Greene,
2003, 788):

(7) E[InY; |C;=1]-E[InY; |C; =0]=05;+ pjo,; {#@}

If the selectivity correction A, is omitted from the least squares regression, then this differ-
ence is what is estimated by the least squares coefficient on the treatment dummy variable.
But since (by assumption) all terms are positive, we see that least squares overestimates the
treatment effect.

With a two step estimator — probit for the participation decision and treatment corrected OLS
for the earnings equation — we account for the self-selected nature/treatment of a participation
in category j and take into account the correlation of the treatment and the outcome equation
with a correct variance covariance matrix of the estimated parameters (STATA: treatreg).
Note: this treatment specification is in contrast to other program evaluation approaches where
the treatment there is chosen to be independent of the outcome equation.
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One open question remains: How do different categories depend on each other. A Hausman
and McFadden (1984) test of the independence of irrelevant alternatives (IIA assumption)
here confirms our assumption of the independence of different daily working hours arrange-
ments.'” Thus our approach to specify one choice against the universe of all other working
categories, with C; is zero if category j is not chosen, is strongly supported.

5.3 Results — Earnings explanation considering timing and fragmentation
of daily work

One major result of our descriptive analysis was, that daily working hours arrangements
measured by its daily timing and fragmentation results in category specific income levels as
well as income distributions. Thus income and income inequality is influenced by daily work-
ing time patterns. The question we want to answer now is, which factors drive these category
specific earnings, where earnings are measured by monthly net income of active workers.

Our microeconometric model discussed above — with an interdependent earnings equation by
a treatment effects model and a probit equation for the endogenous participation probability
for each category — will quantify those factors and show their statistical significance. In addi-
tion, the overall category specific influence is quantified and tested for significance.

The substantial hypotheses to be tested are driven by the following strategy:

= Category participation probability: besides human capital and further personal informa-
tion, the hypotheses and explanatory variables include various concurring non-market
time use pattern with personal engagement in given active help for others in the social
network, partner’s employment, household characteristics, income/wealth situation, re-
ceiving help from others in the social network and a general regional indicator (Table 4a).

= Earning’ explanatory variables include above all market information: human capital and
further socio-economic market oriented factors (occupational status with an explicit con-
sideration of time sovereignty within a self-employment as professions (freelancer, “Freie
Berufe”, second job indicator, demand side by branches and a regional indicator) (Table
4b).

The particular single results based on the estimation results are discussed now separately for
the participation and earnings estimates.

5.3.1 Explaining participation in daily working hours arrangements

The explanation of the probability to participate in the respected four daily working hours
arrangements — endogenous to the earnings equation — depicted in Table 4a shows a heteroge-
neous pattern, where at the first glance, the overwhelming significance of the single underly-
ing hypotheses as in the earnings equations is not given anymore. With reference of each
working category to the other working individuals only, our coefficients and estimates have

7" Results are available from the authors by request.
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nothing to do with the general decision to work or not to work. Consequently, all results have
to be interpreted as compared to all alternative working situations.

Personal demographics: Age, as a more or less catch-up variable for the lifecycle situation of
a person, is significant only for core jobs; non-core job participation is dependent on other
respected factors. Gender differences are visible in a significant manner in the non-core cate-
gories with a smaller female probability to participate. On the other hand, the participation
probability in a normal workday (category I) is smaller for men, whereas there is no gender
difference within a fragmented but core job. To be married is in favour for a normal workday.

Education: There is a clear picture that a higher education is less important for odd jobs at
non-core times. For core jobs the participation probability is even significantly lower when
education is higher. These results are an important hint to separate the participation decision
from the final earnings situation, the way we modelled the working situation.

Non-market time use: Our hypothesis, that non-market time use behaviour has an influence on
the choice of the daily working hours arrangement,'® is confirmed by significant effects. Time
for children seems to be not significant for the choice of a working hours arrangement — a
remarkable result — whereas time for household work and time for ‘do it yourself’-work is
significant, but with a different sign. More time at home in these activities reduces the frag-
mented core work but increases non-core engagement.

Social networking: With regard to (active) social networking job participation is merely inde-
pendent of active help for other households.

Partner’s employment: The partner’s employment activity as a full time or part time worker
seems to be of minor importance for the job participation decision. However, for the most
irregular case, non-core/multiple episodes, an additional worker effect outside the normal
workday situation becomes visible and significant.

Household characteristics: The household context is described by the household size and the
existence of young children (< six years, pre-school age). With greater households the par-
ticipation probability is diminished for normal workdays. Young kids show no influence on
the working arrangement decision, a result not expected.

Receiving support in various ways is on the agenda of recent public labour market policy. So
far in 2001/2002 receiving help seems to be of no importance for the participation decision
between these categories, but might be of importance for the general decision going to work
or not.

Income and wealth situation: To analyse the income and wealth situation of the entire house-
hold this influence is tested by household net income minus own net income as residual
household income and owing the house. The result: Economic opportunities — neither meas-
ured by owing the house where the household is living nor by the further available money
resources — have an impact on one or the other category decision.

'® Thus a possible simultaneous consideration of paid and non paid working hours here is intentionally disre-
garded
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Region: Living in East Germany significantly increases the probability to choose a standard
daily working hours arrangement with one episode to the burden of a most irregular working
pattern of category IV (fragmented non-core jobs).

5.3.2 Explaining earnings in daily working hours arrangements

Because of the In earnings specification the estimated coefficients in Table 4b in general ap-
proximate the percent increase in earnings resulting from one extra unit of a variable.

First of all: for all categories the specific daily working hours arrangement is highly signifi-
cant in explaining earnings (¢&). In addition, the selectivity term (A;) is highly significant sup-
porting our modelling strategy.

Compared to all other working situations, the multiple episode cases (II and IV) result in sig-
nificant higher earnings — regardless at core or non-core time — and the most in the
core/multiple episode category (Category j & variable). In contrast to this, the one episode
working arrangements result in below average income, the lowest for the ‘normal’ workday
(category I). The separate influence of working time and wages are discussed above. Thus, the
non-traditional daily working hours arrangements overall show higher earnings, a result,
which was not expected when non-normal (in this sense) would be attributed to worse labour
market conditions.

Reasons behind this phenomenon are disentangled by the single explanatory factors analyzed
now:

Human capital: While work experience with concave character is highly significant for all
arrangements, years of schooling (measured in years at school until the German “Abitur”) are
only important for the non-core segment. Beyond the reference of working individuals in gen-
eral, this effect might be due to the additional control for the occupational status, which some-
times requires a higher education.

Occupational status: Compared to blue collar workers all other occupational stati in all cate-
gories raise earnings. The exemption of being a helping family member might show some
support as an additional worker effect but in non-core categories only.

Multiple jobs: As discussed earlier, our data base only allows to add a general dummy for a
second job. The very interesting case of an additional job at the specific day under investiga-
tion could not be specified. Nevertheless, the result is astonishing: nearly by the same size a
second job diminishes earnings in all categories indicating the better earnings situation of one
job holders in general.

Demand side: As expected earnings outside agriculture are higher. Though the private and
public service sector with the most workers is still growing, a job in the industry results in
higher income for all working hour categories.

Region: The general dummy for a job in East Germany is significantly positive for core daily
working arrangements and negative for non-core working. The traditional timing of work
time therefore results in higher income compared to West Germany. Putting it in other words:
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only non-core working conditions are lower paid in East Germany. With regard to the partici-

pation decision, East Germans tend to work in a more normal category (I) which in general is

lower paid then the fragmented ones.

Table 4a

Timing and fragmentation of work — Endogeneous participation probability
estimates by a probit model for daily working hours arrangements

Category | Category 11 Category Il Category IV
Participation Probability Core Core Non-core Non-core
One episode # episodes > 2 One episode # episodes > 2

Personal demographics

Age .0227389* -.0182999 -.0220969 .0306111

Age?’ -.0003184 ** .0003255** .0001241 -.0003687

Woman 1531365 *** -.0199893 -.1680781 ** -.3783944 ***

Married 1552043 ** -.1302822** -.0212925 -.2004843 *
Education

Elemantary 116942 -.1358193 -.1749561 254799

Intermediate 1200956 -.0870726 -.1716882 -.0095316

Spec. upper or upper -.0835988 ** 1385355 *** -.2079447 *** 1692626 **

University -.2891626 *** 330533 #** -.1448368 2736943 **
Non-market time use

Time for household work .0000759 -.0015483 *** 0023518 *** 0011799 ***

Time for child care .0010501 * -.000907 -.0001078 -.0011221

Time for do-it-yourself .000299 -.0026076*** .0021689 *** 0021063 **
Social networking

Active help (h) -.0017347 .0013517 -.0014825 .0048663 *
Partner’s employment

partner full time work -.0763369 0253924 -.0308513 3155059 ***

partner part time work -.0887075* .0536556 .0915853 .0799004
Household characteristics

Receiving help (h) .0007053 -.0020338 .0010574 0014867

Number of hh members -.0652222 *** 0669324 *** .0017645 .018666

Young kids -.0634876 .0857412 -.0448537 0361543
Income/wealth situation

Own house -.0602891 .0840075* -.0599845 .049606

Residual income 8.92¢-06 -5.52e-06 -6.23e-06 -1.45¢-06
Region

East Germany 2765265 *** -2670162 *** .014006 -.2985634 ***
Constant 0018567 -4213718 -.7616166* -2.777401 ***
Wald chi® (16) 1386.03 2525.95 4938.93 6425.18
p-value for chi® .00000 *** .00000 *** .00000 *** .00000 ***
n (working: 10,607) 6852 2678 719 358

Significance levels: * 5%, ** 1%, *** 0.1%

Source: German Time Budget Survey 2001/2002, own calculations.
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Table 4b

Earnings and timing and fragmentation of work —

Earnings estimates by a treatment effects model

Category | Category Il Category Il Category IV
In(earnings) Core Core Non-core Non-core
One episode # episodes > 2 One episode # episodes > 2

Category j -3.908531 *** 2.850709 *** -2.217199 *** 1.57194 **
Hazard lambda 2.362135%** -1.636485 *** 1.035406 *** -.6644788 ***
Human capital

School years (S) .0052858 .0004131 0429798 *** 0545976 ***

Work experience (T) 0578081 *** 059217 *** 0444624 *** .0419555 ***

Work experience? (T?) -.0010511 *** -.001103 *** -.0007361 *** -.0006443 ***
Occupational status

Reference: blue collar - - - -

Self-employed 0 empl. S877811 *** .5590384 **x* 7731187 *** .8196024 ***

Self-employed >0 empl.. .385388* 3715193 ** 6535276 *** JT175627 ***

Liberal professions 4569893 *** 4563182 *** 5722316%** 6073045 ***

Civil servants 8885734 *** .8803991 *** 9466153 *** 9849433 *#*

White collar worker 4029769 *** 3505992 *** 3148965 *** 3512981 ***

Apprentice -.3574205 *** -.3627674 *** -.3195913 **x* -.2942108 ***

Helping family member -.1604767 -.1234818 -.2040246 *** -.2584336*
Multiple jobs

Second job -.2356443 *** -.2275196 *** -.2438255 *** -.263097 *¥**
Demand side

Ref.: agriculture

Industry 6705779 *** .6928(089 *** 7440246 *** 7576406 ***

Services 4377631 *** 430295 *** 447006 *** 4520374 ***
Region

Ost 1744386 ** .0219009 -.2191925*** -.1931014 ***
Constant 8.200124 *** 5.066563 *** 5.595438 *** 5.228578 ¥**
Wald chi® (16) 1386.03 2525.95 4938.93 6425.18
p-value for chi? .00000 *** .00000 *** .00000 *** .00000 ***
n (working: 10607) 6852 2678 719 358

Significance levels: * 5%, ** 1%, *** 0.1%.

Source: German Time Budget Survey 2001/2002, own calculations.

To summarize: in addition to the significance of human capital, occupational status, the multi-
ple job situation as well as demand side and all over regional factors timing of work plays a
significant role in explaining individual earnings. The pattern is different in different daily
working hours arrangements. Every working hours arrangement category results in signifi-
cantly different earnings supporting our modelling strategy.
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5.3.3

and fragmentation of daily work

To summarize our results an overview of explanatory factors of earnings considering timing

and fragmentation of daily work is given in Table 5.

Table 5

Summarizing the results of earnings explanation considering timing

Earnings explanation considering timing and fragmentation of daily work —
An overview of explanatory pattern

Category |
Core
One episode

earnings  part.

Category Il
Core
# episodes > 2

earnings  part.

Category Il
Non-core
One episode

earnings  part.

Category IV
Non-core
# episodes > 2

earnings  part.

Category j

A

Personal characteristics
Demographics
Human capital
Education
Occupational status
Multiple jobs

Non-market time use

Demand side:
business sectors

Social networking
Partner’s characteristics

Partner's employment

Household characteristics

Household
characteristics

Income/wealth
situation

Regional variables

Region (East Ger-
many)

ot

e
++

e

ot

e

e

e
e
e

o+

+++

0 -

-+

ot

e

+++

-

e

s
4
e

F++

-+

ot

blank field: not specified, 0 not significant, significance levels: * 5%, ** 1%, *** 0.1% marked by respective
coefficients signs .

Source: German Time Budget Survey 2001/2002, own calculations.

Interpreting the stylized results of Table 5 we can conclude with the overall hypothesis: The
driving factors of so-called ‘normal’ and ,non-normal’ workdays are quite different: the tim-
ing of work time as well as the fragmentation of daily work are significant factors in explain-
ing individual earnings.
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The results support our modelling and the two stage explanation in particular: the probability
to participate to a certain daily working hours arrangement shows a different explanatory pat-
tern than the final earnings as the economic result. This is in line with the findings of Merz
and Burgert (2003a) for category specific hours of work.

The participation probability of a specific daily working hours arrangement — given working —
shows different explanatory pattern for different arrangements. Demographics, education,
non-market time use, partner and household characteristics as well as regional variables are
important but of different influence in explaining working hours in different daily working
hours arrangements.

The earnings function specification results in highly significant — but in size and sign different
— coefficients for all variables included, showing the importance of human capital, occupa-
tional status, multiple job and demand side factors by business sectors and regional influ-
ences.

6  Concluding remarks

Our study is adding insights into economic well-being and working hours arrangements with
particular daily work effort characteristics and its resulting income distribution. The work
effort characteristics we regard are about labour market flexibility with focus on the daily
timing of work and its fragmentation, and its consequences on income inequality. The main
result: the timing and fragmentation of daily work is significant for the resulting earnings.
Fragmented working hours arrangements compared to a continuous daily working schedule
yield higher incomes and has distributional consequences which is shown by the descriptive
and econometric results.

Descriptive and distributional results

On average: Persons in daily working hours arrangements with more than one working epi-
sode (fragmentation, categories II and IV) work longer, have a higher wage rate and thus an
above—average income.

Distribution: All non-normal daily working hours arrangements (categories ILIILIV) com-
pared to the normal situation (category I) show higher inequalities with regard to hours
worked, wage paid, and income achieved; one exception: the most irregular daily working
hours arrangement (category IV) has the most equally distributed income.

Non-core work without interruptions results in a below average wage and mean net income.
This category (III, non-core/one episode), consisting of typical part time jobs as well as of
less paid jobs, delivers the most unequal net income distribution in which also the most un-
equal working hours distribution is given.

Thus, the non-normal, atypical working schedules as regarded here result in higher as well
lower mean net income. Whereas fragmented work yields above mean income (regardless
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core respective non-core work), not interrupted non-core work not only yields a below aver-
age but also a highly unequally distributed net income.

The descriptive and distributive analysis thus has shown that the timing and fragmentation of
work time do have distinct consequences on the earnings situation and its distribution; atypi-
cal work is indeed heterogeneous, it offers a higher income opportunity as well as a precari-
ous job situation.

Microeconometric results

The estimates with endogenous self-selection (treatment effects approach) explaining earnings
and participation (MNL-approach) in different daily working hours arrangements support our
interdependent two stage modelling strategy with the overall result:

Individual earnings in Germany are dependent on and significantly different with regard to
the daily working hours arrangement capturing timing and fragmentation of work.

The participation probability for the core/non-core and number of episodes working time
categories follow different explanatory pattern with regard to personal characteristics (demo-
graphics, human capital, education, occupational status, multiple jobs, non-market time use)
demand side (business sectors), partner’s (employment) and household characteristics (com-
position, wealth) as well as a regional indicator. Whereas active help has some influence on
choosing a fragmented/non-core arrangement, getting support, however, seems not to play a
role for that decision. Thus, social networking — in contrast to some expectations — has only a
small impact on paid working schedules.

The mentioned market and non-market factors also are important and significant in explaining
earnings — and thus the income distribution in all daily working hours arrangements, however,
in a different pattern. A simple overall explanation of the participation and the earnings situa-
tion cannot be deducted: the heterogeneity of atypical work schedules mirrors in the hetero-
geneity of the individuals behind. However, our detailed findings support targeted modern
economic and social policy, which has to respect the individual situation when non-traditional
labour market situations and flexibility impacts are regarded.

Since our attempt to analyse the timing and fragmentation of daily working hours has shown
to be important as working schedules itself and for its impact on income and the income dis-
tribution, further research on the growing importance of the broad range of atypical working
schemes will miss important factors if fragmentation and the timing of work time would not
be considered.
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Appendix

Table Al
Number of persons in % by category and different break definition

Duration of
break = 30 minutes

Duration of

break = 60 minutes

N in % N n N in % N

n N in %

Duration of
break = 90 minutes

N n

Category 1
Category 11
Category III
Category IV

All categories

27.4 17,031,821 3,429
62.9 39,102,162 6,154
4.9 3,073,410 588
4.8 2,965,380 477
100 62,172,772 10,648

65.1 40,503,406
25.1 15,605,547
6.5 4,037,688
33 2,026,132
100 62,172,772

6,884 78.1
2,698 12.2
716 6.7
350 3.1
10,648 100

48,552,582 8,055
7,560,907 1,525
4,157,613 743
1,901,671 325

62,172,772 10,648

Source: German Time Use Survey 2001/02, own calculations.

Table A2
Time spent for work, breaks, non work by category per day
Category | Category Il Category Il Category IV
Core Core Non-core Non-core

one episode multiple episodes one episode multiple episodes
N 40,503,406 15,605,547 4,037,688 2,026,132
n 6,884 2,698 716 350
Average time spent for work 7°40” 7227 5°24” 7’317
Average time spent for breaks - 2°23” - 10°22”°
Average time spent for non-work 16’20 14’15 18’36 6’07

Source: German Time Use Survey 2001/02, own calculations.
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Figure Al
No. of persons by activity and day time — Category 1V (non-core/multiple episodes)
excluding night-workers.
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Source: German Time Use Survey 2001/02, own illustration.
Figure A2
Working hours — Lorenz curves by category
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Source: German Time Use Survey 2001/02, own illustration.
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Figure A3
Working Hours — Decile Shares of all Categories
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Figure A4
Working hours — Deviation of decile shares compared to the decile
shares of all categories in percentage points
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Source: German Time Use Survey 2001/02, own illustration.
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Figure A5
Wage — Lorenz curves by category
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Figure A6
Wage — Decile shares of all categories
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Table A3
Working hours — Distributive measures by category
Total Category | Category Il Category Category IV
(core/ (core/ (non-core/ (non-core/
episode) #episodes>1) one episode) #episodes>1)
Mean in h 39.41 38.18 43.35 34.02 4421
Median in h 40.00 39.00 40.00 38.50 40.00
Kurtosis 2.74 2.86 1.42 0.70 0.98
Variation coefficient 0.32 0.29 2.51 0.43 0.37
Distributive measures
Gini coefficient 0.15778 0.14342 0.15543 0.22893 0.20019
Atkinson-Index
g=1 0.07333 0.06777 0.05496 0.15147 0.09496
e=2 0.23033 0.21972 0.14713 0.42123 0.28201
Decile shares in %
(Decile limits in h)
Ist decile 3.44 (22.0) 3.56 (22.0) 4.6 (32.0) 1.79 (10.0) 2.97 (23.0)
2rd decile 7.86 (35.0) 7.94 (35.0) 8.27 (38.0) 3.88 (20.0) 6.85 (35.0)
3rd decile 9.39 (38.0) 9.59 (38.0) 8.84 (38.5) 7.68 (35.0) 8.24 (38.0)
4th decile 9.71 (38.5)  10.03 (38.5) 9.05 (40.0) 10.36 (36.0) 8.92 (40.0)
5th decile 9.84 (40.0)  10.09 (39.0) 9.21 (40.0) 11.08 (38.5) 8.68 (40.0)
6th decile 10.17 (40.0)  10.39 (40.0) 9.36 (42.0) 11.29 (40.0) 9.42 (45.0)
7th decile 10.14 (41.0)  10.48 (40.0) 10.15 (46.5) 11.73 (40.0) 11.33 (52.5)
8th decile 10.97 (45.0)  10.71 (43.0) 11.43 (51.0) 11.79 (42.0) 12.98 (60.0)
9th decile 12.45(55.0)  12.06 (50.0) 13.11 (60.0)  13.66 (50.0) 13.84 (64.0)
10th decile 16.01 15.15 15.98 16.74 16.77
90/10 Relation 4.65 4.26 3.47 9.35 5.65
Decomposition
Theil Index 0.05608 0.05011 0.04746 0.11097 0.07504
Inequality shares in % 58.94 24.45 11.48 5.13
Group share in %:
within 95.72
between 4.28
n 10,501 6,788 2,662 704 347
N 61,362,471 39,982,330 15,425,900 3,947,433 2,006,809
N in % 100.00 65.16 25.14 6.43 3.27
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Figure A7
Wage — Deviation of decile shares compared to the
decile shares of all categories in percentage points
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Source: German Time Use Survey 2001/02, own illustration.
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Table A4
Wage — Distributive measures by category
Total Category | Category Il Category 111 Category IV
(core/ (core/ (non-core/ (non-core/
episode) #episodes>1)  one episode)  #episodes>1)
Mean in € 9.79 9.71 10.10 9.17 10.18
Median in € 8.66 8.63 8.92 8.23 8.62
Scewness 3.00 3.63 1.92 2.75 1.99
Kurtosis 21.56 31.56 6.48 18.96 6.24
Variation coefficient 0.58 0.56 0.61 0.54 0.58
Distributive measures
Gini Coefficient 0.27981 0.26783 0.30785 0.27126 0.29128
Atkinson-Index
e=1 0.13375 0.12299 0.16215 0.11799 0.14747
€=2 0.29146 0.26517 0.35994 0.22803 0.34271
Decile shares in %
(Decile limits in €)
Ist decile 3.09 (4.46) 3.34 (4.82) 2.56 (4.06) 3.42 (4.12) 2.54 (4.17)
2rd decile 5.44 (5.95) 5.69 (6.09) 4.85 (5.80) 5.26 (5.41) 5.35 (6.09)
3rd decile 6.58 (6.94) 6.69 (6.96) 6.29 (6.94) 6.46 (6.45) 6.52 (7.37)
4th decile 7.53 (7.81) 7.64 (7.85) 7.17 (7.78) 7.57 (7.3) 6.82 (7.97)
5th decile 8.43 (8.66) 8.54 (8.63) 8.18 (8.96) 8.26 (8.22) 9.05 (8.62)
6th decile 9.43 (9.74) 9.46 (9.67) 9.31(10.05) 9.90 (9.67) 9.28(10.03)
7th decile 10.54(11.05)  10.48(10.86) 10.65(11.45)  10.23(10.42) 10.85(11.75)
8th decile 12.15(12.90)  12.12(12.76) 12.31(13.54)  12.96(11.91) 11.73(12.99)
9th decile 14.51(16.13)  14.37(15.76) 15.18(17.93)  14.29(14.78) 14.28(15.81)
10th decile 22.28 21.68 23.51 21.65 23.58
90/10 Relation 7.21 6.49 9.18 6.33 9.28
Decomposition
Theil Index 0.1375 0.12803 0.16145 0.12499 0.14783
Inequality shares in % 60.32 30.53 5.49 3.66
Group share in %:
Within 99.78
Between 0.22
n 10,501 6,788 2,662 704 347
N 61,362,471 39,982,330 15,425,900 3,947,433 2,006,809
Nin % 100.00 65.16 25.14 6.43 3.27

elJTUR, 2009, Vol. 6, No. 2

Source: German Time Use Survey 2001/02, own calculations.

235



Joachim Merz, Paul Bohm and Derik Burgert: Timing and fragmentation of work and income inequality

Figure A8
Gini coefficients by category
[
Net Income
l I O Category |
-,
Wage @ Category I
@ Category Il
] [ Category IV
Working Time
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Source: German Time Use Survey 2001/02, own illustration.
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1 Introduction

It is not widely recognised that diary-based surveys of time use contain data not only on ‘in-
put’ time but also on ‘output’ time. The diaries record episodes of time use throughout the day
showing activities that can be categorised not only as household production input time, such
as preparing a meal, but also household output (or consumption) time such as eating a meal.

Harvey and Mukhopadhyay (1996) appear to have been the first to use the methodology of
counting output episodes from time use surveys to estimate and value household production
outputs. Using episode data from the 1992 Canadian time use survey, they counted the num-
ber of meals, the hours of child care and the nights of accommodation. Using data from other
surveys they also made estimates for the value of household clothes laundry, of voluntary or
unpaid community oriented activity and of personal development (education). The 1995 IN-
STRAW monograph, for which Andrew Harvey was the Consultant Project Coordinator,
strongly recommended that education should be included in household production satellite
accounts.

Our paper explores the application of this innovative methodology to the episode data from
Australian time use surveys. We extend the outputs to include episodes of transport provided
by households. This is in accord with the Eurostat recommendation to include transport as a
final output in the preparation of satellite accounts of household production. Initially house-
hold production of transport was classified as an ancillary activity like shopping or gardening
(Varjonen and Niemi, 2000).

Andrew Harvey

As Director of the Time Use Research Program of the Department of Economics at St Mary’s
University, Halifax and as President of the International Association for Time Use Research,
Andrew Harvey has had a widespread impact on time use research locally and internationally.
Over the past few decades Andrew Harvey has not only been at the forefront of time use re-
search in Canada and the United States but has also helped shape the direction of time use
research throughout the world.

His research has covered a wide spectrum — time-space studies, travel behaviour, social indi-
cators, survey design, leisure analysis, population dynamics, time use of teachers, time use
metadata and satellite accounts of the household economy. It is through his diverse and often
innovative research and his enthusiastic involvement in the promotion of the analysis of time
use data, that Andy has been influential in the worldwide development of time use studies.

Andy first met Duncan at the IATUR meeting in Rome in 1992 and Faye at the IATUR meet-
ing in Colchester in 1999. Apart from many other IATUR meetings, Andy and Duncan have
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participated together with other time use colleagues at meetings of the International Associa-
tion for Research in Income and Wealth (IARIW) (Lillehammer, Norway, 1996 and Portoroz,
Slovenia, 2008) and at the meeting of the International Statistical Institute in Beijing in 1995.

At these meetings Andy always manages to lead us to the most interesting restaurants for
evening meals'. Andy is extremely generous professionally and personally. After a visit Dun-
can made to Ottawa in 1999, Andy arranged for Duncan to give a seminar at St Mary’s.
Andy’s generosity and hospitality extended after the seminar when he and Dawnie welcomed
Duncan into their home. He spent a couple of delightful days with them, sampling the local
Halifax restaurants and enjoying the coastal scenery.

Andrew is also very munificent with his time. In 1996 when the Multinational Time Use
Study (MTUS) was established with Jonathan Gershuny at the University of Essex as Founda-
tion Director, Andy and Duncan became co-directors with ancillary MTUS research centres at
their respective universities in Halifax and Melbourne.

Much time use research is slow, painstaking, meticulous work, grinding through large data-
sets with the aim of finding important results. Sometimes a researcher has a good insight, and
sometimes that insight is so brilliant, one thinks “Why didn’t I think of that?” Such an occa-
sion was the 1996 IARIW conference paper by Andrew and his Colleague Arun Muk-
hopadhyay of the Economics Department at St Mary’s.

IARIW had organised a special session for the Lillehammer meeting on “Accounting for
Time” organised by Ann Chadeau from the OECD with papers also from Louisella Gold-
schmidt-Clermont, Chris Jackson, Duncan Ironmonger and others. The new insight from St
Mary’s was to recognise that time use surveys provide reasonably reliable data on the quanti-
ties of household production outputs, not just on household production input time.

The Harvey and Mukhopadhyay paper followed closely on the publication by INSTRAW of
the monograph Measurement and Valuation of Unpaid Contribution: Accounting through
Time and Output for which Andrew Harvey was the consultant project coordinator. The IN-
STRAW project was partly conceived at the IATUR meeting in Rome in 1992.

Although Andrew may not regard his Lillehammer paper as brilliant, we do, and have always
wished we had been the first to think of its central insight.

' Once he even drove three of us with him to an adjoining country for a brief afternoon and evening visit.
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2 Framework for household production
satellite accounts

2.1 Methods of national accounting

National accounting establishes defined categories and defined variables for which estimates
are required — the “boxes” of the accounts. The national accounting statisticians then seek all
possible available data to fill the boxes delineated by the established definitions. The accounts
are in monetary terms and refer to specific dated periods of years or quarters such as calendar
year 2006 or the quarter ended 30 June 2008. The values are thus “flows” of resources and
production per year or quarter.

For household production satellite accounts (the national accounts of the household economy)
the variables are defined in analogous ways to the same variables used in the national ac-
counts of market economy.

National accounts distinguish between inputs and outputs of production and calculate the
value added in this production as the contribution in value terms of both labour (human capi-
tal) and capital (physical capital). The remaining item is the value of the intermediate inputs
used in production (materials and energy). Thus the basic equations linking these variables
are:

(1) V=L+K+M
) GP=L+K

where, over a specific period of time,

V = the gross value of production,

L = the value of the labour time used,

K = the rental value of the capital used,

M = the value of the other (intermediate) inputs of materials and energy used and
GP = the gross value added in production.

It is often useful to consider the rental value of capital used in two further categories (i) dwell-
ings, land and buildings and (ii) equipment, furniture and vehicles.

Thus
(3) K=D+E

where
D = the rental value of dwellings, land and buildings used and
E = the rental value of equipment, furniture and vehicles used.

The gross value of production and the inputs used can be disaggregated according to catego-
ries of commodities (goods or services) produced. In turn each of these categories and the
components can be considered as comprising a price and a quantity.
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Thus:

4) Vi =i % q
where, over a specific period of time
v; = total value of production of commodity i (dollars)
Qi = total quantity of production of commodity i (quantity) and
pi = market price for a unit of commodity i (dollars per unit of quantity).

The value of labour input in the production can also be decomposed into price (wage) and
quantity (hours) components.

Thus for any commodity produced
(5) i =w; Xt

where

li = total value of labour input to commodity i (dollars)

tj = total quantity of labour time input to commodity i (hours) and

w; = wage rate of labour used to produce commodity i (dollars per hour).

The relation in equation (5) also applies in aggregate across all production. So that

> wit, > wt

And hence
(6) L=WxT

where
W = the weighted average wage rate across all production (dollars per hour) and
T = the total labour time used in all production (hours).

The variables used in defining equations (1) to (6) apply equally to both the market economy
and the household economy.

However, the System of National Accounts (SNA) (Statistical Office of the United Nations,
1993) has defined which types of economic production are to be included within the SNA
boundary of production and what types should be excluded. In regard to the household econ-
omy the SNA says this economic production should be included in “satellite” accounts which
are consistent with the accounts for the standard accounts.

2.2 Categories of household outputs

The household economy can be defined as the productive activities conducted by households
using household capital and the unpaid labour of their own members to process goods and
provide services for their own use (Ironmonger, 1994).
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Household production includes the preparation of food and meals, laundry and house clean-
ing, child care, shopping, household repairs and maintenance, gardening and other household
tasks. The SNA definitions confine household production to “services” and exclude the pro-
duction of “goods”. Thus growing rice and chickens for use within the household is regarded
as production of goods to be included in SNA production even if not for sale. Cooking rice
and chickens for use within the household is regarded a production of meals and hence ser-
vices not goods and is excluded from the SNA production boundary.

Amongst the services there are some which are now not regarded as final outputs but as “an-
cillary” services. These include shopping and gardening. Thus there are just seven final cate-
gories of services now considered as final outputs that should be included in the household
production satellite accounts.

The seven final outputs are

Accommodation,
Meals,

Clean Clothes,
Child Care,
Transport,
Volunteering and
Education

Some idea of the complexity in counting and finding appropriate market prices for equivalent
services provided by the market economy can be seen by considering the variety of types and
qualities of the services within each category. In each case we compare the actual range of
variety of the services provided by households with the actual procedures used by Harvey and
Mukhopadhyay (1996).

A further complication is that some production can be made using market capital and house-
hold labour (such as a Laundromat where households use their own labour time to produce
clean clothes) and other production can be made using household capital and market labour
(such as a hired worker using the household laundry equipment to produce clean clothes).

These types of “mixed modes” of production need to be accommodated within the satellite
accounts. However data to make estimates of these modes are hard to find and hence have not
been included in the estimates for this paper.

2.3 Accommodation varieties — Size, location, tenure type

The accommodation provided by households for their members is more than just shelter from
the elements and is more than just a place to sleep. Accommodation also provides indoor and
outdoor space and facilities for a full range of household production and consumption activi-
ties including recreation, leisure and social interaction.
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Time use surveys provide data on the quantity of accommodation (bed nights) that households
provide. Analysis of location and time of day data from diary based time use surveys yields
information on where adults and children spend their bed nights by the location of their morn-
ing and night sleep. Child bed nights can be imputed from the data by examining the presence
of a child (or children) during adult sleep episodes. The 2006 Australian Time Use Survey
showed about 99.2% of bed nights are provided by households.

Time use surveys provide only limited information on the quality of household accommoda-
tion - often only basic information about the geographical location, dwelling structure, tenure
type and the presence of major items of household technology.

Analysis of data from the census of population and housing shows a very wide range of ac-
commodation from small one-bedroom apartments to large single-household, multi-storied
dwellings with three and four bedrooms and large indoor and outdoor space for recreation and
leisure in addition to facilities such as dining rooms, kitchens, bathrooms, laundries and ga-
rages. These dwellings can be owner occupied or rented and can be located close to and more
distant from market and public facilities. Location is a large factor in the value of the accom-
modation. Dwellings can also vary greatly in their furnishings, furniture and equipment. Thus
the market prices for these varieties of accommodation will cover a wide range.

The measurement task involves estimating the number of days of accommodation for each
accommodation variety and finding the market equivalent rental price for each variety.

Harvey and Mukhopadhyay (1996) counted the number of bed nights provided by households
and valued these at the average price per person of a motel room shared by two people. Whilst
this gives an estimate of the value of household accommodation, it seems likely to be an un-
der estimate of the average quantity (in terms of space) and quality (in terms of equipment
and facilities) of accommodation provided by households.

From the takings from market accommodation for 2006 the following data are available.

Table 1
Market accommodation, Australia, 2006
2006 Licensed ho- Motels & Serviced All types
tels guest houses apartments
Guest nights (‘000) 33,702.2 34,529.8 25,897.5 94,129.5
$ per guest night 99.02 58.32 66.11 75.04

Source: ABS Quarterly Survey of Tourist Accommodation (Cat No 8635.0).

We have used the average of $75.04 per guest night for all types of accommodation as the
nearest market rate for equivalent quality household accommodation in Australia in 2006, but
have incorporated a discount of 20% to reflect a lower cost for longer term stays.
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2.4 Meal varieties — Breakfast, lunch, dinner, snacks, drinks

Meals and snacks vary greatly in their composition and hence in their cost. Although most
meals are prepared and eaten at home, some (particularly lunches) are prepared at home and
eaten at work or school, and others are eaten at canteens and restaurants. There are also take-
away foods such as pizzas which may be collected from the pizza parlour or delivered to the
household. The time use surveys provide a snapshot of the number of meals and snacks eaten
by adults during an average week, the location, duration and time of day of the eating epi-
sodes. However they do not provide any information on the composition, and hence the quan-
tity and quality, of the foods and liquids consumed. Ideally data are needed on the food ingre-
dients of various types of home-produced meals and snacks produced in and consumed by
households.

Some information is available from household expenditure surveys of the types and values of
foods used for household production of meals.

Using time use survey data Harvey and Mukhopadhyay (1996) estimated the number meals
eaten by adults aged 15+ years by tim