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Abstract

This is an attempt to answer a question about how changes in the time use and in health the population relate to
each other, what connection exists between duration and character of work and the state of health. The paper
draws on the data from two rounds of time budget surveys of: 1) families who kept record of their incomes and
expenditures (the RF Goskomstat, 1977-1990 — over 28 thous. families), 2) the rural population of the Novosi-
birsk region (IEIE SB RAS, 1975-1999, 1400-1100 persons in each). In these rounds the “previous day” ap-
proach was used. Used were also the data of questionnaire surveys and official statistics. Last 20 years are a
unique period in the Russian modern history reflected in most different forms on all aspects of life, including
time use, everyday activity and health of population. The analysis of relationship between time use and health
was made at macro levels. Health is presented by life expectancy. Time use is presented by aggregated structure
of average time budget, respectively. The assessment by respondents of changes in living conditions and in their
own state is seen as a measure of social-psychological well-being of the population. The direction and degree of
influence between “time use — state of health” depend on macro and micro life conditions, on social-
psychological well-being of the society and individual, on the “initial’ state of health of the individuals.
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1 Introduction

Last 15 years are a unique period in the Russian modern history reflected in most different
forms on all aspects of life, including se of time, everyday activity and health of the popula-
tion.

Above all, we are interested in everyday life of the majority of the population, conditions and
quality of their life, satisfaction of their needs. According to Zaslavskaya (1997), “base layer”
accounts for 2/3 of the population with 9-12% of “the honest poor who live on or beyond the
poverty line”. We view rural population as an important indicative group showing the state
and trends of everyday activity, the state and prospects of the Russian society.

Social time appears in our paper in two “modi”: as “historical” (axis of “historical” time) and
as “structural” (Artemov, 1987) (as time budgets).

This is an attempt to answer a question about how changes in the use of time and in health of
the population relate to each other.

2 Information base and methodology

Information base includes: a) the data of the survey and time budget obtained in the longitu-
dinal surveys of the rural population in Novosibirsk (oblast) region (1986-1987, 1993-1994,
1999); b) statistical data on working time duration in the RSFSR on the basis of the surveys
conducted by Central Statistical Department of the RSFSR (1977, 1980, 1985, 1990); c)
cross-country life-span data; d) other data from literature.

2.1 Longitudinal Survey of the 1970-1990s

We conducted the longitudinal study in the rural area of Novosibirsk oblast (region) as a typi-
cal rural area both for the south of Western Siberia and the whole country. (In particular, the
data obtained in 1999 on comparable indicators of families’ economic behavior, value orien-
tation, assessment of carried reforms are very close to the results of the All-Russian survey
(see Konturi socialnoj politiki, 2000).

In 1975-76, 1986-87, 1993-94, 1999 there were conducted four bi-seasonal surveys of living
conditions, time use, and everyday activity of the population. In every survey, but the last,
1500 people were surveyed; in the last survey because of organizational and financial difficul-
ties only 1170 people were surveyed.
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The main objective in our research was to explore changes in the use of time, in the overall
framework of the average time budget. This is what allowed us to prepare this paper, using
also statistical and other research data.

2.1.1 Time "spots"

The research includes the “spots” of historical time relating to substantially different periods
of the last quarter of the century that vary both in objective economic, social and political
characteristics and in the people’s state of mind and real activities.

The middle of the 1970s is the point of the evolutionary period, with its stability and gradu-
ally falling economic efficiency, heavy burden of expenditures on defense, too slow rise of
well-being and general lagging behind advanced western countries.

There is no doubt that at the present time, the period of 1986-1987 is the reference point for
all changes over the last 15 years. It is the beginning of significant and radical changes both
for the state and society. The period of 1993-1994 is the starting point of social-economic
stabilisation with the sharp decrease of living conditions for the majority of the population to
the level of survival. 1999 is the year of the next bi-(or poly-)furcation state of the society
with vague perspectives.

2.1.2 Methods and organization of the survey

We aimed to eliminate to the maximum the influence of organizational and methodological
causes on obtained empirical data.

Sampling population

Before the preparation of our first rural survey began, the three-factor social-economic-
demographic typology of rural communities had been already built up and substantively de-
scribed: by two classes of the urbanization factor, by three classes of industrialisation factor
and by two classes of the natural population change factor.

In essence, we were the first to make use, in the formation of a sampling population of objects
(in our case - rural settlements) in an empirical sociological study, of computers and the clus-
ter analysis algorithm and of the typology of rural settlements developed under the direction
of Zaslavskaya (1977; 1980). The sample of rural settlements of different types was retained.
So far there has been no doubts in its representativeness with regard to the absolute number of
rural places in the oblast or even in Russia as a whole, for that matter.

Another significant characteristic of the sampling population was the functional "subsystem
of the rural side™ and groups of nonworking population. The distribution of respondents
among all these groups was retained in the selection of respondents in 1986-87 and 1993-94.
With constraints on the total size of base population and the need to survey small number
groups, a non-proportional quota random sample was used. The selection of respondents was
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made from register books on random by several stages according to the predesigned quotas
for groups.

The composition of the used data

For the analysis of the dynamics of time use, apart from time budget data, used was informa-
tion of several kinds, i.e. information given by rural residents themselves: a) the characteristic
of the population itself, of individual-household living conditions; b) information on behav-
iour; c) evaluation of particular activities; d) evaluation of changes of family living conditions
and material standing, state of mind, and, finally, statistical data on the settlement and on
some characteristics of the residents.

Method and instruments

One and the same method was used in collection time use data, i.e. retrospective survey about
the previous day. Questionnaires, forms for collection of data on the settlements, instruction
of interviewers inspecting the coding personnel were stable, with minimum changes. This
method is retrospective - they ask respondents for a time allocation of the previous day. It is
proved, by an experimental way, that the time diaries method gives the reliable measurement,
while the others methods are unsatisfactory (Juster et al., 1991, 482-484).

Organization of the survey

The composition of the research team was relatively stable (more than by half) which secured
the conformity in the work of interviewers and coders. The time of survey in fact did not dif-
fer: summer (but not peak) - June - and winter months - November and December constantly
chosen.

Base period of time use analysis

The calendar 7-day week is the most convenient period for time use analysis. According to
this, in surveys where time record of respondents is kept for one or several days, a rated week
budget of several types is introduced. 1) The budget of a seasonal calendar (work) week was
estimated on the basis of the number of work and off days in the 7-day (winter or summer)
week and the appropriate time budgets. 2) The budget of average seasonal week is the average
arithmetic week on the basis of winter and summer budgets.

Our surveys, therefore, present highly stable organizationally, methodologically and substan-
tive-analytically measurements of the real activities of the population. These studies allow to
make generalised conclusions about changes in the activities, conditions and life ways of peo-
ple as well as to pose more specific questions for estimation and interpretation of the detected
trends.

"Dynamic" arrays

In longitudinal studies it turns out very useful for statistical analysis to connect data relevant
to different time points. Thus obtained "dynamic" arrays permit one to easily employ standard

elJTUR, 2008, Vol. 5, No. 1 4



Viktor Artemov and Olga Novokhatskayai: Changes in the use of time and the state of health
of the Russian population in the 1980s-1990s

statistical packages of programmes for implementation of comparative studies. Pulling to-
gether all eight arrays of rural surveys of the 1970-1990 made it possible to perform an addi-
tional analysis of the changes in the population's use of time which occurred over the given
period. "Dynamic" arrays allow to considerably improve, deepen and, at the same time, statis-
tically support, technically to ease the analysis of social shifts, in particular of changes in the
time use.

2.2 Methodology of analysis

The analysis of relationship between time use and health was made at macro levels. At the
macro level health (as physical, psychical and social well-being) is presented by indicator of
the expectation of life of birth. Use of time is presented by aggregated structure of average
time budget including duration of the total work load as one of the main time use indicators.
The assessment by respondents of changes in living conditions and in their own state is seen
as a measure of social-psychological well-being of the population.

The key method of analysis was comparison of changes in the time use and health state indica-
tors together with the subjective perceptions of other changes given in answers of the repre-
sentative and relatively permanent group of the surveyed workers versus a more general sta-
tistical body of the population.

Here are the results of our longitudinal survey concerning the working population calling our
attention to the 1980-1990s. Notice that the revealed trends are, to a high degree, a conse-
quence of the state of the society at large and of its changes rather than the reflection of the
regional specifics.

3 Changes in the use of time and in the life ex-
pectancy

3.1 Changes in the time budget

In general, our 25-year research period can be divided, according to the character and direc-
tion of changes in the use of time, into three unequal sub-periods: 1975-1985, 1986-1994,
1995-1999.

In the 1950s-1970s, after ex-orbital work load of the last pre-war, war and first after-war
years, the working time of the rural, mostly agricultural, workers was decreasing. This proc-
ess of decrease lasted down to 1985 as shown by the data from the time budget surveys made
by the Russian Statistical Service in 1977, 1980, 1985, 1990 (see Byudzhet vremeni, 1978;
1980; 1985; 1990).

elJTUR, 2008, Vol. 5, No. 1 5



Viktor Artemov and Olga Novokhatskayai: Changes in the use of time and the state of health
of the Russian population in the 1980s-1990s

During the period under consideration there was a very substantial redistribution of time
within its weekly stock between different activities: time of work in its three major domains,
of physical needs, including sleep, and of free time.

Free time and after that working time were the most mobile sections of the time budget, a
kind of “source”, “time resource” for changes of other activities. “Mobile” was also the most
stable and steady component of the time budget, that is the time of sleep.

Overcoming of extreme situation in the sphere of work, as we call it after the survey of 1986-
1987, has started in the beginning of the 90s. The survey of 1999 revealed the continuation of
this trend (Table 1).

In 1999 comparing to 1986-1987, work time in average seasonal week decreased by 8.2 hours
among women and by 10.2 hours among men. The total work load also decreased, notably
among women (by 7.6 and 3.8 hours, respectively). Among men the released work time went
mainly to household production (over a half) and to housework and physical needs; among
women, to time of sleep and of work in household production (comparing to 1993-1994 there
was decrease), but the major change was increased amount of free time - nearly by 5 hours a
week. Female-male difference in total work load decreased (from 13.2 hours in 1975 to 8
hours in 1999). A difference among men and women in agriculture decreased bin time of paid
work, housework and household farming. It was mainly due to men: they reduced their paid
work time and increased work in house and household farming. While the decrease of differ-
ence in the amount of free time was due to its growth among women.

Duration of working time which we traditionally understand as paid work outside the home
was decreasing during the whole of the period under consideration. In general, this can be
interpreted as a positive fact if we take total duration of women’s work which increased in
1986-1987 and became perceptibly lower only in the 1999 survey. Working time was chang-
ing under the influence of economic depression in two forms — as reduction of the real (really
worked) contracted time and of employment.

In comparison with the period of 1975-1976 working population share in the total workload in
household production and private plot per averaged seasonal week in 1999 increased on 10.7
percent points, with the percent point of woman-workers (on 6.1% for agricultural woman-
workers) being 57.7% (49.5%) from the duration of the total workload. For male these figures
are 15.1%, (16.9%), 35.6%, (35.2%) correspondingly.

The changes of amount of time spent on care of children and child rearing (largely of pre-
school and primary school age) is the consequence of change of value of children, under-
standing of importance of interaction with children and reduction in the number of children as
well. But per kid time spent on children has even increased.
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Table 1
Time budget of the working rural population (Hours per "averaged' work week)*
Women Men

Activities

L S R
Number 821 726 689 501 635 475 525 373
Working time 43.9 434 36.5 35.2 54.4 54.5 49.6 44.3
Time related to work 4.2 4.6 4.2 4.4 4.1 4.4 4.8 41
Household obligations and errands 23.3 245 25.7 24.1 5.0 5.0 5.4 6.8
prepare food 8.9 9.8 10.5 11.1 0.9 0.6 0.7 0.9
indoor cleaning 4.4 4.0 4.0 4.0 0.7 1.2 11 1.8
laundry, ironing, clothes upkeep 34 2.9 4.1 2.7 0.4 0.1 0.3 0.1
shopping 0.8 0.8 0.7 1.1 1.9 2.4 0.9 0.3
Work on the private plot 12.9 15.2 18.6 17.6 94 13.9 17.1 194
work on household plot 4.7 4.8 6.1 5.6 3.2 3.1 3.6 3.1
care of livestock and poultry 6.4 7.6 10.0 8.5 4.1 6.6 9.2 114
other operations 1.8 2.8 2.5 35 2.1 4.2 4.3 4.9
Child care/contact with children 3.7 4.3 3.7 3.2 15 2.6 1.7 13
child care 2.2 3.0 2.4 1.8 0.7 1.1 0.6 0.5
playing, talking with children 1.5 13 13 14 0.8 15 1.1 0.8
Personal needs 61.5 60.9 61.2 63.4 66.8 63.2 63.3 65.6
sleep 51.0 48.9 48.6 50.2 55.7 51.5 49.7 52.0
Free time 17.7 14.7 16.4 19.1 25.9 23.7 24.3 24.6
Education and self-education 0.6 0.2 0.1 0.2 0.5 0.2 0.3 0.1
watching TV 4.6 5.6 7.3 94 6.2 10.3 11.9 144
entertaining or visiting friends 4.3 3.1 3.6 3.3 4.8 3.0 3.8 3.3
reading 1.8 1.8 2.1 1.7 3.3 2.3 2.3 11
active rest and sport 0.8 0.4 0.3 0.2 2.6 3.0 1.6 0.9
Other 0.8 0.8 1.7 1.0 0.9 0.7 1.8 1.8
Total workload including child-care 86.8 90.7 87.4 83.1 73.6 78.9 775 75.1
Free time including contacts with 18.9 15.6 17.7 20.5 26.7 25.2 25.4 25.4

children

* Time use in this Table was averaged for summer (June) and a winter (November). In thick print in this Table noticed
time expenditures changes of what are statistically significants relatively 1986-1987 simultaneously on criteria of
Mann-Whitney and Kolmogorov-Smirnov with a probability more 99%.
Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.

Labour division was established gradually in a fourth of families and in nearly two thirds it
was the way of life that was established by itself. Only 2% said that this matter was up to the
head of the family. By large, both men and women have rather concerted opinion about their
and the spouse’s participation in household affairs. But the actual division of labour between
the members of a family was reported to be the best one by only 63% of working women
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(84% of men). Still lower proportion of women (59%) thought this division fair (83% of
men). 40% of women saw injustice in men’s lower home duties and in their own excessively
high load in home and at work (25%). It should be noted that over half men acknowledged
that women had to bear an excessively high burden in home and on job. The data of time
budgets show, as if in consequence of these opinions, that really the difference between work-
ing men and women in time spent on paid work, in home and in household production was
perceptibly reduced. Both men (37%) and women (47%) thought that each should take his
(her) part of duties, but the higher proportion of women (40% against 35% of men) thought
that the main part of home duties should be assigned to the woman.

Women have more egalitarian beliefs than men. For example, 42% of men thought it were
men who should perform the most part of work in household production, among women this
view was held by only 33%; the opinion that each has to perform his (her) share of work was
supported by 51% of men and 57% of women.

The main functions of free time were reported to be rest and socialising. In 1986-1999 reduc-
tion was in percentage of those indicating the informative (especially among men - to a half)
and utilitarian (especially among women) functions of leisure.

Satisfaction with leisure behaviours increased in 1999 over 1993, but remained lower than in
1986 with a much higher dissatisfaction among women. The increased role of money as a
cause for dissatisfaction sharply increased. The effect of tiredness with work in household as
cause for dissatisfaction with free time much declined (Table 2). People have resigned to the
necessity of spending much time on work in household and outside the home. On the other
hand, in 1999 time opportunities improved, especially for women as is shown by changes in
time budgets. The reliance on one’s household still prevails.

Table 2
What prevents to spend free time as one could have wished (main causes)
(% of response)

Causes, conditions 1986 1993 1999
Household work, a private plot 22 46 15
Tiredness from primary and household work 9 26 11
Lack of means 4 14 36
Bad health 4 4 4
Insufficient conditions for leisure spending 23 28 28
Not enough free time 31 55 40
Inability to organize a leisure 2 1 1
Not enough the skills, abilities <1

Other 6 3 5
Nothing prevents 32 10 <1

Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.
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In general, changes in time budgets correspond to changes in answers about frequency of par-
ticular behaviours in free time and attendance of cultural and sporting events. As before, the
educating function of free time was becoming weaker and watching “television” and its use as
a source of information became stronger. The share of watching television in total free time
increased comparing to 1986-1987 from 38% to 49% among women and from 43% to 59%
among men.

Expected use of supplementary free time reflected both the degree of relative shortage of free
time and the need in a particular activity. Here a consistent rise was observed only in the pro-
portion of those who wanted to use it in household production (Table 3). In other activities
fluctuation in both directions was observed which is associated with the real living conditions
and state of people in different points of time. For example, the proportion of those wishing to
use additional free time for passive rest sharply increased in 1993 which was the consequence
of total fatigue from extremely high work load from the mid 1980s and emotional depression
in the early 1990s. In the late 1990s the need in a secondary earning activity to increase one’s
income became stronger, and the proportion of women wishing to upgrade their training,
qualification increased while motives to hobby activities reduced.

Table 3
Expected use of supplementary free time of the rural workers
(% of response)

Activities Women Men
1976 1986 1993 1999 1976 1986 1993 1999

Household work 5 9 10 12 7 15 18 14
Work on the private plot 2 5 6 8 15 21
Personal hygiene/ 3 3 3 2 2 2 1 2
Medical treatment

Learning, acquiring new skills 3 2 1 4 4 3 0 1
Secondary job 0 0 1 2 0 1 2 4
Passive leisure, rest 27 13 21 16 18 12 23 16
Interaction with children and family 10 15 18 15 6 11 9
Hobbies 16 33 27 20 5 10 7 3
Outdoors, walking, fishing, hunting 6 5 11 2 24 21 33 24
Movies, shows 16 17 12 9 8 9 2 6
Reading fiction, novels 25 27 25 21 18 12 4 3
Sport and athletics 9 2 2 12 3 2
Watching TV 3 0 2 2 4
Interaction outdoor family 6 4 3 5 5 5
Uncertain 10 7 8 11 12 8 6 9

Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.
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One could observe a process of the reduction time use differences in basic social working
groups: agricultural workers, social sphere workers. The most notable evening-out took place
in the value of time expenditure at work on the private plot for women. In 1999 differences
between managers and specialists, and ordinary workers practically vanished in the structure
of winter time budget. Total Work Load (TWL) was among managers and specialists 78.4
hours and 77.6 hours among ordinary workers a week, including working time 35.9 hours and
35.2 hours, respectively, free time 26.6 hours each, sleep, meals, personal hygiene 66.6. and
66.0 hours, respectively. Remind that in winter 1975 working time and free time among
women specialists was 2.4 and 4.6 hours more than among ordinary workers, and time of
work in home and household was minus 7 hours. At present, women of the first group differ
from the second only slightly which is in the use of free time. On the whole the rural intelli-
gentsia became more “peasant-like”.

Average time expenditures on consolidated average seasonal activities are fairly stable. In
view of this, even small changes are, in our opinion, remarkable. The everyday routine is con-
servative, stable, and those “disturbances”, changes which take place in our data testify essen-
tial enough changes in the real life. Estimations made on an aggregated file of data from all
eight surveys conducted in 1970s-1990s have shown statistical significance of changes at the
level of most groups of time expenditures of both men and, in particular, women.

3.2 Change in the life expectancy at birth

The duration of life expectancy reflects the most fundamental living conditions, characteris-
tics of the routine activity, value orientations, economic, political, social-psychological state
of the society. The studies show that the life expectancy is “the crucial and reliable indicator
of health” (UNICEF, 2001, 48).

We present the national data (Table 4) on the life expectancy because we could not collect
data for all years of consideration either on the agricultural population, or on the Novosibirsk
region. But the similarity of the presented trends and points of turn with changes occurring in
our local communities confirm the results of special estimations for 1989-1998 on the urban
and rural population of the Novosibirsk region, West Siberia, Siberia as a whole made at this
Institute under the direction of Soboleva (2001).

The Life expectancy at birth was being greatly changing in the 1980s-1990s. Here also it is
possible to discern periods and “spots”. First are the years 1986-1987 when this indicator had
reached its peak for two decades. Then there was a period of a moderate, then by a sweeping
reduction of life expectancy down to its minimum level in 1994. This period was replaced by
some recovery of what had been lost, but in 1999 and 2000 this indicator fell again.

This indicator was changing to the most degree in the age group of 40-59 years of age and of
men after 70 years of age. In 1998 the life expectancy increased the most among rural men in
the age group of 44-49 years of age (112% to the 1994 level).
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Table 4
National life expectancy at birth (all population of Russia), years
Year All Women Men
1975-1976 68.1 73.0 62.3
1983-1984 67.9 73.3 62.0
1984-1985 68.1 73.3 62.3
1985-1986 69.3 74.0 63.8
1986-1987 70.1 74.6 64.9
1988 69.9 74.4 64.8
1989 69.6 745 64.2
1990 69.2 74.3 63.8
1991 69.0 74.3 63.5
1992 67.9 73.8 62.0
1993 65.1 71.9 58.9
1994 64.0 71.2 57.6
1995 64.6 717 58.3
1996 65.9 725 59.8
1997 66.6 72.9 60.8
1998 67.0 72.9 61.3
1999 65.9 72.4 59.9
2000 65.3 722 59.0

Source: Rossiyskiy, 2001 and Soboleva, 2001.

As is seen, the time points of our longitudinal study of the time budgets of the rural popula-
tion almost fully coincide with the peaks and drops in the life expectancy curve, with points
of turns.

3.3 Social-demographic characteristics, material standing, household
production, assessments of changes in the living conditions, the values
of rural workers

Some social-demographic characteristics

In our surveys we tried to preserve our sample at four parameters: total number, the share of
residents living in rural settlements with different types of urbanization and industrialization,
the share of groups of working and non-working pensioners and employed in household pro-
duction and private plot, the share of employees engaged in functional sub-systems of the
village. To some degree it worked well except the last bi-seasonal survey.

Remind, that in selection of workers from basic sectors of the economy we used a quota prin-
ciple. In our sample, in comparison with the statistical data 1.1.1999, the share of public
health, education, and culture is twice as high, with the share of agricultural workers, em-
ployed in commerce, public catering, consumer services, housing and communal services,
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being similar. On the other hand, in the sector of services, in particular, medical and educa-
tional services, most workers are women.

The workers’ time budget is influenced by changes in family membership: number of the
earners, of those doing unpaid work about the home, pensioners, the unemployed, the chil-
dren, in particular those in pre-school and early school ages (Table 5). There was a constant
reduction in the number of earners and an increase in the number of the unemployed in the
working ages, and during the last decade also an increase in the number of those working only
in home. After 1993, due to birth rate reduction, the number of children in the pre-school ages
fell to about a half, the reduction was still greater in the number of the children served by
children’s facilities.

Table 5
The average family makeup of the surveyed rural workers, persons per 100 families

Family members 1975 1986 1993 1999
Total number of the family members 395 370 376 366
Working 208 200 191 180
Non-working 2 4 16 22
Employed in household 10 4 5 15
Pensioners, disabled persons 28 24 26 24
Children of pre-school age 49 55 47 24

go to kindergarten 10 23 14 4
Schoolchildren 82 73 81 83
Other students 16 10 10 12
Children of 7-17 age, which do not
go to school and do not work - - - 6

Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.

Judging from self-assessment of the population, material standing of families continued to
deteriorate (Table 6). Taking into consideration multi-oriented changes in the concept of “ba-
sic necessities of life”, it should be mentioned that on average, the level of these “necessities”
decreased.

The families of the workers who estimated their financial position as “there is enough money
for everything” had per capita income of 1833 rubles (USD 75) in May, 1999 (including 1000
rubles — USD 41 - from private holdings). Under assessment “overall, we have enough
money”, their income accounted for 711 rubles (USD 29). Those who considered that “there
is enough money for necessities only” had income of 391 rubles (USD 16). For those, who
said “there is not enough money for the basic necessities” income was 202 rubles (USD 8.3).
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Table 6

Self-assessment of family material standing: working population, in %
Assessment 1987 1993 1999
We can afford everything, 10 1 <1
there is enough money for everything

Overall, we have enough money 42 13 4
There is enough money for necessities only 39 45 41
There is not enough money for the necessities 8 41 53
Uncertain 1 0 2

Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.

In terms of numbers, basically, the adequate provision with durable consumer goods in 1986-
1999 has changed slightly. The share of families possessing such “interest” goods as musical
instruments, sporting equipment, libraries have decreased. However, the share of families
who can afford vacuum cleaners, tape recorders, video cameras, video players (from 0 to
28%), and cars (from 21 to 36%) has notably increased. As far as the purchase of durable
consumer goods is concerned over the last two years before the survey, in 1999 there was a
reduction in the majority of goods in comparison with 1994 except TV-sets (increase from
12% in 1994 to 14% in 1999), cars (4% and 8%), and video players (almost 0% to 7%). The
total share of those who bought nothing from the list of everyday goods given to the respon-
dents over the last half a year before the survey has remained unchanged (6%), but the share
of those who were buying goods has decreased. At the same time, the share of those who
were buying construction materials and medical products (drugs) has increased.

And the indigence is not overestimated, the needs are at the level of physical and social sur-
vival, so they are rather underestimated. It turned out that in 38% of families incomes were
insufficient to provide “normal nutrition”, and in another 21% “not always were sufficient”. A
third of families with children could not afford paying for children’s facilities or education.
Only half families who needed medicines and medical services had sufficient incomes to pay
for them. Over 80% of families could not afford domestic appliances and cheap furniture and
nearly two thirds of families could not afford cheap shoes or clothes.

Family production of goods and services (Household Production)

At the beginning of the 90s, as a continuation of the trends of the second half of the 80s there
was observed a predominantly extensive growth of private plot: upsizing of almost all basic
elements, work on it, share of this work in total work load. In the end of the 90s, the trends of
the beginning of the decade changed drastically (Table 7). The size of some elements of pri-
vate plot tended to increase (livestock of pigs increased in 1.5 times), while the number of
others decreased (15% reduction of livestock of cows, other cattle — 1/3 reduction, the number
of goats and sheep decreased at 250 heads per 100 families). However, the livestock popula-
tion of horses as important “natural” means of production grew significantly. The importance
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of private plot for survival tended to increase. Given the decline in jobs, workplaces, and re-
muneration of work, the share of workers (33%) suppose that the family could survive only
due to their private plot. At the same time, only 10% of the respondents consider it to be pos-
sible to survive without private plot, while 86 % found them vitally important. Almost 2/3
(60%) of the respondents supposed private plot to be a forced necessity.

Table 7
The cattle and poultry population at a private plot of the rural workers
(heads per 100 families of workers)

Cattle, poultry 1975 1987 1993 1999

Cows 66 63 97 84
Other cattle 45 67 105 71
Sheep, goats 294 467 540 295
Pigs 39 70 120 188
Poultry 1189 1164 1603 1749
Horses - 1 9 16

Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.

On the whole, the support from agricultural enterprises to private plot tends to decrease.
Rarely do new forms of backing occur. In due time such an interaction between agricultural
enterprises and private plot was mutually beneficial with a clear feedback between the level of
economic development of an enterprise and a quantity and size of private plot on the “terri-
tory of an enterprise” (Kolosovskiy, 1982). The studies of the end of the 90s show that the
strategy for the family to survive to a great extent depends on the level of social-economic
development of an enterprise: the lower the level, the greater the role of private plot for the
family survival, with family intentions changing from “to become richer” (26%) to “to remain
at the same level” (49%) and “if only to survive” (23%) in efficient enterprises, while in the
enterprises with “destructive adaptation model” these figures correspond to 6%, 25%, 66%
(see Kalugina, 2000, 84-88). It should be mentioned that in the villages with effective agricul-
tural enterprises population growth or at least its preservation is observed, whereas in the oth-
ers the reduction process takes place.

The tendency to reinforce self-service can be clearly traced (Table 8). According to the re-
spondents, the reason for non-use of the services listed in the questionnaire was self-service
(50% in 1994 and 66% in 1999) and lack of money (35% and 39% correspondingly). Most
likely, self-service together with family and neighborly mutual aid became more significant.
On the whole, the reason is obvious — reduction of service sector in rural area and lack of
money to pay for services or to private service. Perhaps, there is also a deep motion towards
various and intensive “horizontal” interaction between families.
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Table 8
Using of services and self-service (% of response)
1986 1993 1999
Kind of service Services Services Services
fromthe Originally fromthe Originally fromthe Originally
side side side
Sewing, knitting, clothes repair 66 34 36 51 10 87
Sewing and shoes repair no data available 34 55
Repair of TV and radio mechanics 84 8 78 17 56 21
Repair of domestic appliances 77 9 71 23 41 20
Repair of house, flat 4 94 3 96 2 96
Repair of car, other vehicle 5 55 6 62 6 57
Transport service 72 27 66 30 47 30

Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.

Assessments of changes in the living conditions and in the own state

The workers’ estimation of changes, which take place in the local living conditions or in the
family strongly influences on their internal state and their real behavior. As Sorokin pointed
out “poverty or well-being of a person is not determined by what he possesses at the given
moment, but what he possessed earlier and comparing with the other members of the commu-
nity”. In the 90s, these estimates (Table 9) have changed almost to the opposite as compared
to the 80s.

Over the last five years, the share of negative estimates of changes in conditions of leisure and
rest, upbringing of children and education has increased. On the whole, only the changes in
goods supply were positively estimated.

The assessments of personal state and state of mind: health, certainty in the future, feeling of
personal safety became more negative (Table 10). Only did the changes in relations between
people become less negative than in 1993.

The overall estimate of the outcomes of current “reforms” logically results from particular
personal changes. In 1999 it remained the same as in the end of 1994: 81% of the respondents
negatively estimated these results, while 5% were positive and 14% found difficulty to esti-
mate it.

Value orientations

In the period under study the role and significance of family for survival continued to grow
among the rural population which was shown by their answers to rather diverse questions.
Among the main life values “family” was indicated by most of surveyed women and men
(Table 11). 75% of family persons (80% of men and 68% of women) thought that family gave
them a feeling of stability and protection.

elJTUR, 2008, Vol. 5, No. 1 15



Viktor Artemov and Olga Novokhatskayai: Changes in the use of time and the state of health
of the Russian population in the 1980s-1990s

Table 9
How did working population in the rural areas assess changes in living
conditions compared to 3-5 years ago (% of response)*

1987 1993 1999
Living conditions statement Conditions of life 3 to 5 years ago were:
better worse better worse better worse

Work conditions 48 8 nfa** 3 75
Transport, roads condition 64 8 17 50 15 63
Medical services 56 6 5 49 5 73
Convenience services, repairs 51 17 4 66 4 67
Upbringing of children and education 44 11 8 33 9 55
Shopping 40 26 25 46 48 35
Conditions for leisure and rest 22 19 9 37 10 56

* The percentages do not add up to 100 because some respondents were not sure about the direction of change.
** n/a: no data available
Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.

Table 10
How did working population in the rural areas assess changes in their
statement and the family living conditions compared to 3-5 years ago
(% of response)*

1993 1999

Living conditions, statement
better worse better worse

Family's housing conditions 29 18 11 33
Feeling of personal safety 3 32 2 40
Perceived state of health 3 44 2 49
Financial position 9 64 7 73
Certainty in the future 6 69 2 71
Degree of personal freedom 14 13 13 17
Relations between people 2 72 3 69

* The percentages do not add up to 100 because some respondents were not sure about the
direction of change.
Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.

Stability of relations in the family was indicated in 87% of answers. 78% of women and 81%
of men thought that “only kids make the life meaningful and significant” and 69% and 76%,
respectively, agreed that man’s assignment is to earn money and woman’s assignment is to
keep house, family. (However the really paid wage in May 1999 was for women slightly
above that for men). Add to this, that only a third of respondents thought: “one parent can
raise the kid no worse than both parents”.
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Table 11
What is the main in life, what has the greater value* (% of response)
Value Women Men
1994 1999 1994 1999
Good friends 27 27 35 34
Interesting work 29 33 31 29
Family 78 81 70 70
Material welfare 44 53 45 39
Interesting leisure 3 1 6 5
Good relations between people 27 30 16 25
Good education 2 4 1 1
Living conditions stability 13 28 12 25
Free choice (of activities, job, way of life, etc.) 1 2 2 6
Good state of health 45 60 31 45
Respect from the associates, 11 15 6 14
the feeling of self-significance
Other 1 1 1 2
Uncertain 2 4 - 2

* The question was closed, the order of "values" is the same in questionnaire and table.
Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.

The highest growth was observed in the proportion of those who reported such values as “sta-
bility in living conditions” (meant was at least their non-deterioration) and “good state of
health”. Among women increase was in the proportion of those who mentioned “material
well-being” (among men the change was reverse), “exciting job” and “family”. Women at-
tached a higher value to “family” and “health” than men, and in 1999 “material well-being”
was added.

The value attached to work in a collective farm or state organisation as a sphere self-
realisation and a source of deep satisfaction further diminished with a notable difference be-
tween men and women (Table 12). The value of housework increased still more. The value of
leisure activity and talking and reading to children declined because of decrease in their num-
ber.

3.4 Central time point of changes
Now we briefly characterize the three time points in the aspect we are concerned with.

1986-1987 is the beginning of the period of great changes in all spheres of the life in the soci-
ety, start of “restructuring” with its slogans of “more democracy”, “more socialism”, “intensi-
fication and efficiency of production — through scientific-technological progress”, “toward a
high standard of living” and so on.
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Table 12
Spheres, where the respondents have most satisfaction (% of response)
Spheres, activity Sex Year
1986 1993 1999

Primary work female 65 52 40

male 78 52 45
Work on a private plot female 7 8 9

male 9 31 18
Household obligations and errands female 31 40 46

male 22 30 33
Public work female

male
Leisure female

male 11 13 6
Interaction with children female 30 28 23

male 17 17 13
Uncertain female 11 6 8

male 6 6 8

Source: Own survey of time budgets, everyday activity and life conditions
of rural population 1986-1987, 1993-1994, 1999.

Time budget 1986-1987

Increased total working load (TWL), especially manual work in individual household farm-
ing, maximum duration of TWL in all four points. Decreased time of sleep and its minimum
amount (among men employed in agriculture the time of sleep, including “intoxicated” sleep,
had decreased comparing to 1975-1976 by 6.6 hours per average seasonal week). Despite
minimum amount of free a high intensity of real and potential leisure activity was witnessed:
reading, attendance of cultural establishments, talking or reading to children. We consider this
process with primarily by improved living conditions in that period and by moral atmosphere
in those years.

Living conditions continued to improve, but slowly. The assessment of their changes for the
preceding three to five years is noticeably positive. The family material standing was assessed
mostly as satisfactory.

The second half of the 1980s is characterized by optimism, expectation of substantial changes
hoped to bring affluence to the most of the population (but especially to those who were
highly skilled and hard working), of the removal of barriers in the sphere of work, ownership,
information, and election of bodies of authority.

Unfortunately, characteristic for these years are such statements as: “representative polls on
social issues” are “extremely rare”, “the data of conducted polls are neither analyzed, nor
made known to the public”, “there are censorial restraints on publication of facts and conclu-
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sions about the current and past reality” (Postijenije, 1989, 10-11). The surveys were usually
conducted on the order of the central bodies of the Party by a special department of the Insti-
tute for Social Research of the Academy of Sciences of the USSR and by the researchers of
the Academy of Social Sciences attached to the Central Committee of the Communist Party of
the Soviet Union. According to the data from one of such surveys conducted in 1986, 88% of
the urban and rural workers said their performance could be much higher and 90% said that
there was untapped possibility to improve the quality of products (Toschenko et al., 1988).

These moods and urges were in line with those novelties that were emerging in the organiza-
tion, incentives, industrial relations in collective and state farms, in inter-farm cooperation,
development of processing and market facilities. Along with this, the rural material resources
continued improving in both economic and social spheres. In this period, the average wages in
agriculture had at last reached the national average.

At the same time, according to the data from the above mentioned survey, about 40% of the
respondents foresaw the future material difficulties in the period of changes. The pattern of
behavior in the second half of the 1980s was characterized by people’s deliberate or intuitive
efforts to hoard or increase the material resources in any possible form in order they would
allow to survive the most hard times that were in store. For town-dwellers these resources
included stocks of goods or even foods as well as suburban plots of land that could be taken
for use, construction on them wooden or brick buildings. Rural inhabitants exposed quite an-
other pattern — they were increasing the scales of household production on land plots, mainly
the herd size, and, accordingly, time of work on them.

According to this, it was the family, its well-being, its rich potential, its economic activity that
came to the fore as the key primary social cell, of which the community is composed.

This pattern exposes optimism, confidence in the future and understanding the importance of
rearing the children so that they duly continue the family line, become well educated, good-
natured and honest people, skilled and healthy workers able to provide for their families. This
mood was typical of most rural inhabitants, and, in our view, reflected itself on noticeable
increase of time expenditures (not counting subsidiary activities) on child care and, especially,
on talking and reading to them.

The years 1986 and 1987 account for the highest direct expenditures of time on teaching chil-
dren and for the highest provision of pre-school child facilities. This trend of increase of time
spent on children in the second half of the 1980s was also shown by other time budget sur-
veys, namely, by our survey in the town of Rubtsovsk and by the study made by the Russian
Statistical Service of the sample of public-sector employees’ families. It is also revealing that
such time expenditures notably increased among males. A certain parity was achieved be-
tween father and mother in this sphere of everyday activity. However, subsequent adverse
changes in the living conditions and in the employment again reversed the situation, and fem-
inized this activity still more.

elJTUR, 2008, Vol. 5, No. 1 19



Viktor Artemov and Olga Novokhatskayai: Changes in the use of time and the state of health
of the Russian population in the 1980s-1990s

In the mid 1980s, the growing concern with health and improved family and workplace condi-
tions found its expression in the anti-alcoholic campaign of 1985-1986, deep decrease of pro-
duction and consumption of alcohol. A positive assessment of this campaign is evident from
the data collected as part of our 1986-1987 survey.

In the Summer of 1987, in response to the question "How did the life in your village change
after the announcement of the anti-alcoholic measures?”, 66% of respondents stated that the
streets became safer; 22% pointed to the decline of alcohol consumption at work. Only 14%
did not see any change, and 10% complained that it became more difficult to buy liquor, the
lines to buy liquor became longer, etc. (Vershinina, 1990). Similar results were obtained in a
survey of 4000 thousand Moscow inhabitants in June 1987: over a half of the surveyed noted
positive changes and about a fourth did not note them (Express-information, 1987, 145). Sta-
tistics of trespasses, morbidity, mortality, including suicides, alcohol poisoning, murders as
well as low natality corroborate these opinions very well. For example, in 1986-1987 the birth
rate in rural areas was 19.1 (national averages were 17.2 and 17.1 [10, p. 349]) which is no-
ticeably higher than in preceding and following years. Especially increased the proportion of
second and third births (Vishnevskiy et al., 1988, 56).

One third of all interviewed respondents would have liked the campaign to continue, another
third favoured introduction of even stricter measures, while only 9% preferred abandoning the
campaign, and the rest did not express an opinion (Vershinina, 1990).

In consequence of these and other changes, in 1986-1987, after the stable period, the life ex-
pectancy went up and reached its peak for our period of research.

1993-1994 is the turning point in the period of “restructuring” — “reform” — “revolution”
started in 1985 and now completing it with a dramatic fall in living standards (to a half or a
third) and with the robbery of inhabitants made time and again by the state or with its support.
The mass collapse of industrial and agricultural enterprises and of social services continued.
Next was a relatively stable period when most Russian people began to adapt themselves to
the market system at the level of survival.

Time budget 1993-1994

In the very beginning of the 1990s there existed a kind of equilibrium between the duration of
working time and the duration of work in the household at the maximum of cumulative work
expenditures. This period could be followed either by reduction of work in household produc-
tion if the reorganization of collective and state farms led to their economic independence and
higher efficiency and output; or, in the absence of such changes, by reduction of working time
in the collective-state farms. Actually just the latter with a great set of negative consequences
took place.

The high level of work load persisted until the early 1990s, at a certain trend to decline. Work
time decreased substantially on primary job and considerably increased in household farming.
The time of sleep and relaxation again decreased reaching the minimum for all four “points”
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and the maximum of those who wanted to use the projective free time on rest. The time of
child care decreased. Free time among females increased but at deterioration of its use.

The time of work in household farming increased primarily due to increased number of ani-
mals requiring constant care and heavy manual work. In 1995, as is shown in statistics, the
herd size began to decrease.

It was a process of rapidly increased income polarization. Wage and pension arrears were
increasing. Their purchasing power fell greatly. Self-assessments of family material standing
dropped dramatically.

The assessment given by rural workers to changed living conditions had reversed comparing
to 1986; changes in one’s own standing also got negative assessment.

Our hypothesis about negative consequences of the extreme duration of TWL on the state of
health was proved although it was not the work load alone. The shock struck by the break-
down of the USSR and giant jump of prices in 1992 turned into a national stress. Expectations
of 1985-1987 brought about by the noticeable improvement of living conditions, primarily
material ones, as the key element of the social-psychological state of the most of population,
were destroyed by the jump of prices, sharp fall of living level and depreciation of savings.
Liquidation of the state monopoly on production and sales of alcohol drinks brought to a con-
siderable increase of alcohol consumption. It was as if on purpose: “after you got a very
strong physical and emotional blow, get drunk not to feel pain in body and soul”. All this
along with amassed fatigue and lack of confidence in the future led, in our opinion, to sub-
stantial reduction by 1994 of life expectancy, especially so among men, to a record minimum
of this indicator. Revealing is also the change in the number of suicides as one of the key in-
dicators of physical, social and mental state of the people. In 1980 there were 34.6 suicides
per 100 thousand population, in 1984 37.9, in 1985 31.0, in 1986 23.1, in 1987 23.2, then this
figure was increasing up to 1994 (43.1), by 1998 it decreased (35.4), and in 1999-2000 it rose
to 39.3. A similar movement of this indicator was with respect to accidental poisoning with
alcohol and to killings, other causes of death, and mortality in general (Rossiyskiy, 2001). To
a certain degree, health deterioration was also a consequence of insufficient personal concern,
responsibility, activity toward its preservation and improvement. However, this attitude has
some other reasons behind it, too. It is remarkable that the surveyed workers of the town of
Rubtsovsk (1990) thought: “need in health care should be fully provided by the state” — 50%,
“by the state and the citizens on a par” — 25%, “fully by citizens themselves” 4% (others were
uncertain). With respect to child care the answers were: 18%, 54%, 16% and 12%.

Therefore, in the 1985-1994 decade the Russian populace underwent two peak states with the
opposite “sign”. In the beginning it was the state of enthusiasm, great expectations, optimism,
working and leisure activities and was clearly reflected on the use of time. The end of this
period was at first the national shock, then a stress of the same force, and in general the catas-
trophe.
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1999 is the point of the period of more or less pronounced positive social and economic tra-
jectory for a small minority of enterprises and companies of the so called real sector at no
more than a level of survival and continued degradation for the most.

Time budget 1999

Minimum (among women) for all four points total work load and minimum working time.
Degradation of most agricultural enterprises, reduction of budget funding that led to a consid-
erable reduction of working time. The proportion of working time in the TWL per average
seasonal week decreased among the agricultural workers in 1999 against 1975-1976 from
77% to 59% for men and from 52% to 44% for women. Russian Longitudinal Monitoring
Survey data (a part of questionnaire - time budget) over the period of 1995-1998 also testify
to the reduction, working time (except of capital cities women) and work on the private plot
(Gvozdeva, 2000, 62).

On the whole, “time pressure” of the 1986-1994 period gave place to its opposite because of
the sharp reduction of time of primary work. The time of work in household production if we
take the summary time of the major workers in a family, the man and the woman, rose to 37
hours in 1999 per average seasonal week (in 1975-1976 23.2 hours). The time of sleep in-
creased.

The situation of working women has slightly improved due to redistribution of labour within
the family and increased men’s participation in family duties. The reduction of work load co-
incided also with a certain rise in birth rate in 1999. But this change is not steady.

The maximum (for women) amount of free time was achieved under the lowest leisure activ-
ity and maximum proportion in the free time of television and video watching. The relative
increase of time spent on talking to children under its minimum absolute amount and recovery
of the obvious pre-eminence of women in these behaviors. A substantial men-women ap-
proximation took place in the duration of total work load (with emerging priority of men in
time spent on household farming). Almost totally disappeared the difference in time budgets
between large social groups of women on paid jobs.

In families the proportion of people doing unpaid work substantially increased. The number
of children of pre-school ages has fallen to the minimum.

There occurred a relative stabilization in living conditions at the general trend to deterioration.
The assessment of the family material standing became lower, the assessment of changing
living conditions and own standing and mood became still more negative. The general as-
sessment of the current results of “reforms” remained at the same lowest level as in 1993.
Under reduced assistance from the agricultural enterprises to families’ household farming
there was a perceptible contraction of household production elements under increased head of
pigs, poultry, and horses.
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There were no notable changes in the use of different ways to upkeep and improve material
standing. The share of those having more or less constant secondary job was most stable (14-
16%), the number of those willing to have the secondary job increased in 1.5 times (growth
from 26% in 1993 to 39% in 1999). Being initially low, the activity of the families of rural
workers in businesses (except private plot) providing them with additional money income or
necessary services and goods including those for exchange has shown a downward tendency.
The share of such families in 1999 as compared to 1993 halved (from 9% to 4%).

Relative marketability and profitability of private plot has increased. In particular, in 1994,
7% of families sold for cash more than half of production, in 1999 this figure almost doubled
(13%). At the same time, the share of those families who consumed all or shared the part of
the production with relatives notably declined. According to the data, money income from
private plot over the month period prior to the survey became comparable to the total money
wage paid to the working members of the family, whereas, in 1993 it accounted for only 2%.
The analysis on the basis of “budget” family data made by Goskomstat and World Bank sur-
veys in the villages of Saratov oblast (region) (Kutenkov et al., 2000), revealed that in 1997-
1998 gross income of a rural family consisted of money including cash received from private
plot, which accounted for 33%, 2/3 of “in kind” (28% - payment in kind and 39% - products
of private plot). Moreover, production resources for cattle breeding prevailed in payment in
kind. From 1/3 (according to the budget survey data) up to 1/2 (according to the polling) of
money income was obtained from the sale of private plot products.

The signs of tendency to greater efficiency of family household are shown in the real common
and local social-economic conditions. Family household adapts to the deteriorating conditions
of its keeping and to the family labor potential and motivation.

A new reality in the everyday life has appeared which is declined share of skilled labour in
total work load, a certain balance in work inputs, size of household production and cash-kind
incomes that correspond to level of survival.

1994 was a turning point. Changes on the last round testify to the transition from extensive
household growth to the “lifesaving™ regime with relatively minimal level of labor cost and
consumption.

There occurred some notable changes in value orientations. The share of those who men-
tioned “health”(it has moved to the second place after “family”, having left behind “material
well-being”) “stability of living conditions”, “relations between people”, “respect from the
associates, the feeling of self-significance” was observed noticeably rising).

It should be noted the increased value attached to health and the opinion about the effect made
on it by work on household plots. “Health” as a value which in 1994 yielded both to “family”
and to “material well-being”, in 1999 had overtaken the latter although the material standing
of the families continued deteriorating. The negative effect of work in household farming on
the state of health was reported by 38% of working men and 47% women. The proportion of

elJTUR, 2008, Vol. 5, No. 1 23



Viktor Artemov and Olga Novokhatskayai: Changes in the use of time and the state of health
of the Russian population in the 1980s-1990s

those who said their state of health was bad decreased in 1999 compared to 1993 (from 21%
to 17%; in 1986 the proportion was 14%).

It is noted the lowest level of the value attached to the primary work, to talking and reading to
children as a sphere of self-realization and getting satisfaction.

4 Conclusions

1. In the research of changes in everyday activities and substantial changes in the society the
time budget method has proved its high informative value and reliability. Information ob-
tained by time budget method shows very clearly the consequences of different macro events
as they are reflected on everyday activities.

2. Our statements should be taken as firm conclusions about the relationship of the given facts
and, the more so, as their functional relationship but only as assumptions requiring, before
they are confirmed or rejected, an additional analysis with the use of various data and as much
direct as possible correlation of data of individual, group, social-spatial and socium level.

3. At the macro level, in the beginning of the second half of the 1980s we notice maximum
(among three time points) duration of work load, minimum amount of free time and maxi-
mum life expectancy, high leisure activity, the highest time spent on being with children un-
der positive assessment of changes in living conditions. Persistence of high work load at
sharp decline of living standards, negative assessment of material well-being, of changes in
living conditions and own standing, rise of alcohol consumption were behind the drastic re-
duction of life expectancy by 1994. Persistence of high work load at sharp decline of living
standards, negative assessment of material well-being, of changes in living conditions and
own standing, rise of alcohol consumption were behind the drastic reduction of life expec-
tancy by 1994.

4. The direction and degree of influence between “use of time — state of health” depend on
macro and micro life conditions, on social-psychological well-being of the society and indi-
vidual, on the “initial’ state of health of the individuals.
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1 Introduction

Although this paper may seem merely to protocol econometric results drawn from the Ger-
man Time Use Survey 2002/2003 (GTUS), it makes a contribution through reporting and ana-
lysing progress in basic research with respect to a dynamic theory of the household. GTUS is
based on time diaries, hence the concept of Scientific Use File (SUF) of GTUS documents,
the sequence of activities in a special computer file. The dynamic features of this file have not
been used much in research so far. Most published research simply argues on the basis of the
overall frequencies of different activities. Use has rarely been made of the fact that data are
also available that document not only the frequency, but also the sequence of activities.® In-
tuitively, there should surely be measures of the diversity, monotony, stability, variation,
complexity, determination and randomness of these dynamics, but there is no consensus on
the definitions through which these pre-concepts could be formalized. There are also many
ways of defining the relevant concepts. One critical condition is that a definition not be self-
contradictory. A “good” definition, however, becomes meaningful in the sense that the entity
defined is also the object of a theorem.

Take, for example, the field of physics. We have a pre-theory intuitive concept of heat, of the
space filled by gas, the elastic resistance that it exerts against compression. The definitions of
“pressure” p, “Volume” V and “Temperature” T are difficult to formulate. However, it turns
out that it was worthwhile to select just these definitions of many possible related ones, be-
cause scientists were then able to formulate the theorem p-V = T (Boyle-Mariotte-Gay-
Lussac). Finding these definitions seems easy in retrospect, but a glance at the history of sci-
ence shows that it took centuries to differentiate meaningfully between impulse, force and
kinetic energy, or, to give another example, between temperature and the quantity of heat.?

Accordingly, if we wish to research the dynamics of time use, we should not be content with
arbitrary definitions of global properties of such a dynamic, but establish those which can be
linked to theorems with empirical content. This means theorems that are not true by definition
or a priori, but prove to be true by observation or a posteriori.

This paper proposes a first step in this direction. It suggests formalizing time use sequences
through a Markov process. The diversity of time use can therefore be measured by the entropy
of its attractor, and its stability by the norm of its second eigenvalue. Diversity and stability
thus defined prove to have an empirical relationship, at least for the investigated data.

It is found that the higher the entropy of time use, the higher its stability.

! Exceptions known to the author are Grossmann (2007), Hufnagel (2004), Merz and Burgert (2004), Gille
and Marbach (2004, 103 ff.), Wilson (1999).
2 See Falk (1990, 125 ff.).
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It is clear that such a result can only be the starting point for building a genuine theoretical
framework for the investigation of time use data. However, it should constitute a viable foun-
dation.

In the following analysis, a detailed derivation of the central result of this paper is provided.
Possible applications of these initial results are discussed in the concluding section. The data
used for the investigation are presented in Section 2. Section 3 reports previous research, pre-
liminary heuristic findings and looks for interdisciplinary elements which could be considered
in further research. The analysis also explains and justifies why the author decided to use a
Markov model. The assumptions and implications of the model are described in considerable
detail. The fourth section presents the empirical results yielded by the Markov framework.
Section 5 contains a discussion of the findings and the implications for further research.

2 Data used for the investigation

Our investigation is based on the Time Use Survey 2001/2002 of the Statistisches Bundesamt
Deutschland (German National Office of Statistics)®. We use the 95% Scientific Use File
which has been available from the Statistisches Bundesamt since 2005. The sample size is
approximately 5,500 households, comprising about 14,500 people. Data was collected by
means of the following methods:

= household questionnaires
(one per household)

= personal questionnaires
(to be completed by all household members older than 10 years)

= time diaries
(also to completed by all household members older than 10 years).

The usual socio-economic and socio-demographic data were collected for households and
their members. In particular, data is available for household composition, income, living con-
ditions, profession and education, health and satisfaction (with work and leisure-time activi-
ties). Based on the time diaries, a computer file was constructed that indicates how much time
was used for which activity per day. The list of activities comprises 272 items. The activities
are classified hierarchically by subject. For example, we have Activity Number 312 “baking”
that belongs to the Activity Group Number 31 “preparing meals”. Again, Activity Group
Number 31 is subsumed under Activity Field 3 “housekeeping”.

3 See, for example, Kahle (2004) on the design of the 2001/2002 Time Use Survey. Some initial research on

this data by a pioneering group of social scientists was published by the Statistisches Bundesamt (2004).
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Time use is documented in a file which shows, for each individual older than 10 years, which
activities had been conducted in 10-minute intervals. Normally, such information is available
for three days per person, and usually includes two working days.

This following investigation by the author is essentially explorative in nature. Trying to use
all the information included the SUF at once, would have been prohibitively complex. There-
fore, a sub-sample was selected, based on the following criteria.

Only single-person households are used for the investigation. This is to avoid investigating
influences from the activities of several household members.

It is necessary to document time use for two subsequent working days. This allows us to re-
gress the activities performed during a certain hour of one day on the activities of the same
hour the day before.

Single people (“singles™) who regularly perform paid work are excluded from the study. Con-
sidering the answers of paid workers, one can see that they mostly fill in an 8-hour block of
time with only one activity: 11= “paid work”. In comparison to non-employed individuals,
their time use becomes very monolithic or indeed monotonous. Because we are interested in
non-trivial reasons for “monotony” and the diversity of time use, regularly employed people
are excluded from the study.

Applying these criteria, we obtain a sample of 426 single people. For these individuals, we
have information on what they did on two subsequent working days during each ten-minute
interval of each day. Accordingly, we have 2x144x426= 122,688 observations of time use.
Each of these observations can assume one of 272 values, the number of activities docu-
mented by the SUF. Some of these activities rarely emerge, and others do so very frequently.
Because we have to estimate these frequencies later in the investigation, we must ensure that
there are sufficient observations of each activity to secure a reasonable level of significance of
the estimated frequencies. Therefore, the activities are aggregated into 18 activity groups
which are listed in Table 1.

3 A Markov model for time-use sequences

By means of the data described in the above section, we can pose the heuristic question of
whether it is possible to predict the activities that a person will perform within a certain time
interval. In order to deal with this issue, the author has proposed a Boolean grid model (Huf-
nagel, 2000).
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Table 1
Activity groups used in this investigation
Includes Includes Includes
Group activity No.” Group activity No. Group activity No.
1. Sleeping 010-012 7. Textile care 330-339 13. Recreation 531-532
2. Eating 020-021 8. Craftmanship 340-359 14. Sports 610-651
and gardening
3. Personal care 030-039 9. Shopping 360-389 15. Hobby 700-729
840-849
4. Paid work and 100-249 10. Voluntary work 400-449 16. Reading 800-819
education
5.Preparing meals  310-319 11. Social contacts 510-519 17. Watching TV 820-822
6. Cleaning 320-329 12. Cultural activi- 520-529 18. Travelling time 900-993
ties

* For a detailed description of these activities, see the handbook from the SUF of the Statistisches Bundesamt.
Source: Own illustration.

In this model, the activity conducted during a certain time interval depends on:
1. the activities carried out in the time intervals prior to the observed one

2. the activities of other household members

3. natural, social and economic restrictions
4

socio-economic and socio-demographic characteristics, attitudes and norms of the house-
hold members.

When the author used Boolean regressions to concretize his Boolean grid model, he found
that the number of observations is too small to obtain significant estimates.

A less demanding approach was subsequently attempted, estimating Probit regressions. At
first glance, the results seemed promising: hit rates and y-R?s often greater than 90% could be
obtained. However, these results turned out to be useless for the purpose of predicting and
simulating household behaviour. This will be explained in more detail, because this failure
has important implications.

Assume a 0/1-dummy-variable y; . Imagine, for example, that y; indicates whether person

number s (se{1,...,S}) is sleeping during time interval t or not. y; should depend on the ac-

tivities performed immediately before (0/1 dummies as well), the length of time these activi-
ties took and the squares of the variables, the length of time which the activities had not been

conducted in the past, and the squares of the variables (all metric). Furthermore, y; should

depend on the time of day and on the social, economic and psychological characteristics of
the investigated person.
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Because y; is dichotomous and we assume an interdependency of many qualitative, ordinal
and metric regressors x; (i=1,...,n), it is best to work with a Probit * model:

1)  ¥'=a,+a X +.+a -x+e"
(2) y; =1for y° >0 and y; =0 for y’6 <0
(3)  &~N(0,1).

Now, suppose the coefficients a; (i=0,...,n) have been estimated.® Let X; ..., X, be the ob-

served values for a certain member of the sample. We can then use the Probit-model for two
different forms of prediction (e.g. Woolridge, 2006, 582 ff.):

A) We predict y; =1 if a,+a,-X; +..+a, >0 and vy, =0 otherwise.
B) We predict the probability that y: =1, to be ®(a, +a, - X +...+a, -x3).°

It was found that only the second interpretation of the Probit-estimates was useful for dealing
with our time budget data. This is clear if one examines Figure 1, which shows the result of a
Probit-estimation for a sample of singles. The ordinate indicates the predicted probabilities
d(ap + agxy + .....+a%n). Among the regressors, X; are a dummy that indicates whether the
person had been sleeping during the previous time interval or not, a variable that measures
how long the person has been sleeping without interruption in the past 24 hours and the
square of this variable. Finally, the time of day is among the regressors and this variable is
indicated on the abscissa. At the bottom of Figure 1, we see a cluster of observations that be-
have as might be expected. The probability of sleeping is low during the day and higher at
night. At the top of the plot, there is a cluster of observations with very high probabilities for
sleeping, even during the day. The reason for this cluster is that the Probit-procedure indicates
that it is very likely that someone will continue sleeping when he has slept during the last ten
minutes, even in bright daylight.

Now imagine that we attempt to simulate a single’s behaviour on the basis of such a Probit-
estimation. We start with a person who is sleeping at four in the morning. Then, the cross ap-
plying to this person will fall in the upper cluster in Figure 1, ® will be about 0.95. Conse-
quently, according to the above Rule A, we would predict “sleeping” for the next time inter-
val. Again, the observation would be in the upper cluster and, continuing this process, we
would predict sleeping for the entire day. To conclude, trying to simulate a single’s behaviour
on the basis of Probit-estimates and the above prediction Rule A, would lead us into a quite
unreal world.

Clearly, a Logit or anything similar would do as well in the context of this paper.
Assume that non-significant regressors have been deleted.
® @ denotes the cumulative distribution function of the standard normal.
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Figure 1
Predicted probabilities for the activity of sleeping

30

Hour

d=Probability for the activity of sleeping; Hour= time of day.
Source: Own illustration, based on German Time Use Survey 2001/2002.

One way out of this dilemma, however, is to use the above prediction Rule B. Let us start
with a person sleeping at 8 o’clock in the morning. We predict that she will sleep during the
next time interval with a probability of about 90%. If we continue this process for the next 4
hours, we will obtain a probability of 0.90° = 8% that this person will still be sleeping at
noon. This seems a much more realistic result than that yielded with predictions through Rule
A.

To summarize: there are not enough observations in the SUF to estimate a complex model of
time use behaviour. We can successfully reduce complexity by using Probit instead of Boo-
lean regressions. However, we must then accept that we cannot predict which activity will be
conducted, but only the probabilities with which they will be conducted. Hence, with the data
and methods on hand, the central object of our analysis must be vectors

@ xV :(xft> ooy XU )T

n

where x§t> yields the probability that Activity Number i will be performed in time interval
Number t. From heuristic investigations based on Probit estimations, the insight was gained

that the probabilities x§t> generally and consistently depend on the following regressors:
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a) the activity conducted in the time interval immediately before the current one

b) the time of day

€) some socioeconomic and socio-demographic characteristics.
Thus, together with the insight that only the probabilities x§t> of the activities being per-
formed can constitute the object of analysis, the following approach is suggested
5)  x"V=A,s)-xV

with a nxn matrix A. The element a;; of the matrix A indicates the probability that the i™ activ-
ity will be conducted in time interval t+1 given, that the j" activity had been conducted in the
time interval t, i.e. in the interval before. These transition probabilities depend on the time of
day, and hence finally on t, and possibly on the socioeconomic characteristics described by a
vector s. Therefore, in Equation (5), we denote the transition matrix exactly by A(t,s).

Next, it is assumed, for working days, that the matrix A depends on the time of day, but not
on the day of the week. Formally, we express this as:

(6)  A(t,s) = A(t+144,s)
From Equation (5), we have
@ x"=Mt,s) xY

with
143

@) Mts)=]JAt+z59).

From Assumption (6), we know that there are 144 distinct matrices M(t,s) (t=1,...,144). We
now assume formally that there were only working days and no interruptions in the form of
Saturdays and Sundays. Then, each of these matrices M(t,s) would constitute a Markov-
process by

@)  x" oM (t,s)¢ - xY d=1,2,3,... .

We consider a single Markov-process for a given t, characterized by a matrix M with only
non-negative elements. M has n eigenvalues A; and eigenvectors ui.

The eigenvectors can be selected as real and for the norms of the eigenvalues, the following
holds

1=2 2|4, =...2|4,]|=0.

If |,/ <1, the eigenvector u; is the only attractor of Iteration (9). This means it does not mat-

ter which distribution of time-use frequencies a person starts with, because it will finally end
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with the distribution u;. In other words, the ultimate result will always be the same frequency
distribution. The iteration approaches u; more quickly, the lower the norm of A,. We can
therefore interpret the vector u; as an indicator of typical time use and the norm of A, as a
measure of the stability of time-use behaviour. Given this interpretation, it is of great interest
to estimate the values of u; and of A,, even if, in reality, a sequence of working days is inter-
rupted by weekend. The attractor shows the typical time use which would be achieved if there
were no forced or random deviations, and A, shows how fast such “disarrangements” will be
smoothed out in the iteration.

To conclude, we try to estimate the matrices M(t,s). We can then evaluate their eigenvalues
and eigenvectors. These allow us to learn something about typical time use and its stability.

Finally, we must deal with some details of the estimation of the matrices M(t,s). For a given t,
we have to count the absolute frequencies Nj;, indicating in how many cases activity j is fol-
lowed by activity i exactly 24 hours later. From this information, we derive the absolute fre-

n
quencies N :Z N; . We can estimate the element m;; of the matrix M(t,s) by
i=1

(10) m N
m., = ——.
N

ij
A

Through Bernoulli’s law, we have

1
4-g%.np

(11)  Prob, -my|<e)21-4 it N, >

Therefore, even if we request very modest values for € and n as e.g. €=0.1 and n=0.1, it
should hold that

(12) N> 250.

Considering Request (12), one might consider it necessary to include as many people as pos-
sible in the estimation of the matrices M(t,s). However, these matrices might depend on the
vector of characteristics s and therefore, the respondents included should be as homogenous
as possible with respect to socioeconomic characteristics. Accordingly, the number of respon-
dents used to estimate the matrices M must be kept fairly small. Nevertheless, it is possible to
increase the number of observations. For this purpose, we do not consider all 272 activities
given in the Time Budget Survey, but aggregate them into those 18 Activity Groups given in
Table 1. Further on, we assume that the matrices M(t,s) are the same, if the time intervals t
occur at the same hour of the day h. Thus, the task simplifies to an estimation of 24 18x18-
matrices M(h,s), h =1 ... 24. It remains a problem that some activity groups occur rather in-
frequently. Therefore, for some j and some h and h’ (h,h’e{1,...24}), further assumptions of
the form

elJTUR, 2008, Vol. 5, No. 1 34



Rainer Hufnagel: Entropy and stability in time use
(13) mij(h,s) = mij(h’,s)

had to be made. For which activity groups j, and hours h, assumptions of the form (13) were
made, is depicted in Table 2. The selection was also made by looking at the kind of activity
on hand, as well by securing counts of more than about 400 for estimating the transition prob-
abilities m;;.

Table 2

Numbers of counts per hour and activity*
5% |Hordtedy
2| o] o o ~[=lelslelsle]=]a]ls]a]a]s] s o] r] & =] =] ]
1 28 | 241 | 1611 | 771 | 441 2 w3 04 | 1837 | 2308 | 2460 | 2510 | 2507
2 502 607 2 | 53 EIEES
3 43 E3EE 558 637
4 502 660 | 709 |84 |07 [0 [ooe [ o7 [ a6 |61 | 418 |52 2%
5 307 1029 207 3 45
6 127 E2 %0
7 37 40
8 651 501
9 2 | a8 | 76 214 571
10 | 480 53 E3 310
n |42 478 | %3 | %0 3w
|7
13 |3 32
14| 626
5|7 6% | 6%
16 |55 | 576 486 44
17 |au | 30 3 |64 | 1062 | 1080 | 527 | 276
18 |30 | %5 | %61 | 30 | 50 | 65 1 0L

* Connected cells show for which hours of the day the same transition probability has been assumed. The numbers
in the cells show upon how many observations the estimates of the transition probabilities are based.
Source: Own illustration, based on German Time Use Survey 2001/2002.

With respect to the possible dependency of the matrices M(h,s) on the vector s, we first use
the sample of 426 single people described in the introduction. This means that we assume
initially that the matrices M(h) are identical for all singles belonging to this sample.” The
number of observations which determines each estimate m; (h) with respect to Equation (11)

is also given in Table 2.

Given all these steps, we are able to estimate the matrices M(h), and then evaluate their attrac-
tors u; and second eigenvalues A,. The results are described in the next section.

" Inafurther step, we test whether the M(h) assume different values if the sample of 426 single people is split

up into sub-samples that are characterised by elements of the vector s, such as age, sex, or income. The re-
sults are mentioned at the end of Section 4.
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4 Empirical results

Due to space limitations, it is not possible to show all estimated Markov matrices M(h) in
Figure 2, but rather their attractors. A,=1 does not hold for any of the estimated matrices. Ac-
cordingly, the attractors are unique. They give a quite credible and accurate picture of a typi-
cal working day. The highest probability is obtained during the late evening and night-time by
sleeping. During the morning, travelling time, paid work, and education predominate, whereas
in the late afternoon and early evening, many people seem to be watching TV.
Figure 3 shows Cramer’s V for the cross tables that one needs in order to subsequently derive
the Markov matrices according to Equation (10). The measures of contingency have a large
magnitude and are different from zero to a significant degree, providing evidence that the es-
timated matrices involve nontrivial information.

Subsequently, the entropies of the attractors were evaluated.® They are shown in Figure 4
together with the norms of the second eigenvalues. The entropy of an attractor provides a
measure of the diversity of time use. The higher the entropy, the less monotonic (consistent)
the selection of activities. On the other hand, the norm of the second eigenvalue is a measure
of the stability of time use. The lower ||A,||, the faster the vectors x™ will approach the attrac-
tors uy(h). Therefore, the smaller the norm of the second eigenvalue, the greater degree of
stability.

Given these considerations, we can see from Figure 4 that the higher the entropy, the lower
the value of ||A,||. Hence, the more diverse the time use, the greater its stability. This relation-
ship holds with respect to varying the time of day. In Figure 5, we can see that it holds more
generally. Figure 5 was generated as follows. For each member of our sample of 426 singles,
we can evaluate the entropy i of individual time use during the two observed working days.®

We divide our sample into two sub-samples:
ILOW: 217 persons with entropy of individual time use i<2.
IHIGH: 209 persons with entropy of individual time use i>2.

For each sub-sample, Markov matrices were estimated, eigenvalues and eigenvectors and the
entropies of the attractors were computed. Our concern is again with respect to the relation-

® Let U(h)=(,U,.....qu) be the first eigenvector of the matrix M(h). We then evaluate
i(h) :i—j u-In(;u) and denote it by “entropy of the attractor u, (h)”.

For a gij\jtlen person, the observed relative frequency of Activity Group j during the two observed working
days shall be denoted by p;. We set | =§:— P; -In(p;) and denote i by “entropy of individual time use”
of this given person. -
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ship of the norm of the second eigenvalue and the entropy of the attractor. The result is shown
in Figure 5.

Figure 2
Attractors of the Markov mgatrices M(h), for all singles (n=426)
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Hour of the day

The probability of each activity group is shown as length relative to the ordinate
for each hour of the day.
Source: Own illustration, based on German Time Use Survey 2001/2002.

The attractor of the sub-sample with lower individual entropy has a lower entropy than the
attractor of the sub-sample with higher individual entropies.

The norms of the second eigenvalues for the sub-sample with lower individual entropy are
greater than the norms of the second eigenvalues for the sub-sample with higher individual
entropies. These results are not equally convincing for all hours of the day. Therefore, 90%
confidence intervals were computed for ||A,||.° These are shown in Figure 6. At least between
5 o’clock in the morning and 4 o’clock in the afternoon, we can say that ||A,|| is significantly
greater for the sub-sample with low entropy.

10 The method is described in Oberhofer and Kmenta (1973).
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Figure 3
Cramer’s V and y’-statistics of the Markov matrices by hour of day
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Cramer’s V and y° are evaluated for the cross tables, which are the basis for calculating Markov ma-
trices according to Equation (10).
Source: Own illustration, based on German Time Use Survey 2001/2002.

Given these restrictions, one can summarize that the greater the entropy of time use, the
greater the degree of stability. This result holds when the time of day is varied and if the sam-
ple is divided into two sub-samples, i.e. when the vector of personal characteristics s, is varied
with respect to entropy in individual time use.

It remains necessary to report that other variations of s, such as with respect to age, income, or
sex, did not produce any significant differences in the stability of the attractors of the sub-
groups defined in these terms.

Finally, it is important to point out that our finding that high entropy is related to high stabil-
ity, is not a priori. Indeed, it is easy to give some counter-examples of matrices that connect
an attractor with high entropy with a high norm of the second eigenvalue. Thus, our observa-
tion that high entropy is related to high stability, is a “real” empirical finding, which could not
have been deduced a priori from the model. In the following section, some possible conse-
quences of the observed regularity, are discussed.
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Figure 4
Entropy and stability of the attractors for all singles (n=426)
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Source: Own illustration, based on German Time Use Survey 2001/2002.

Figure 5
Norm of second eigenvalue and entropy for sub-samples with low and
high individual entropy
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Source: Own illustration, based on German Time Use Survey 2001/2002.
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Figure 6
90% asymmetric confidence intervals for Aznigh and Aziow
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Source: Own illustration, based on German Time Use Survey 2001/2002.

5 Conclusions

That flexibility ensures stability will not surprise anyone who knows the basics of systems
theory. Nevertheless, this investigation provides a specific example of this theorem in the
field of household science.

The results seem interesting and useful enough to look for generalizations. Firstly, it is worth
investigating whether the observed regularity can also be found in other data sets. Extensions
at the theoretical level can then be made. Models for households consisting of several indi-
viduals should be formalized and the iteration process include greater time lags and eventu-
ally non-linear relationships.

However, this paper certainly provides a useful introduction and starting point for such inves-
tigations. The fundamental preliminary insights are:

1. With the present data and methods, the central object of analysis should be vectors depict-
ing probabilities of time use and connected by transition matrices.
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2. These objects have further properties, such as entropy, stability and determination.
3. There are meaningful empirical relationships between these properties.

4. These properties are only weakly associated with the usual socio-economic and demo-
graphic characteristics. Thus, new dimensions of socio-economic research are appropriate
objects of investigation.

These seem to be rather abstract results of basic research. Assuming that further empirical
evidence will be obtained to bolster and extend these findings, practical consequences will
surely emerge in due course.

We are used to judging our behaviour and the behaviour of others. In the broadest context,
drug abuse, addiction, criminal or selfish behaviour, running risks of many kinds should be
reduced and pollution avoided. Corpulent people should eat less, anorexic people should eat
more, and for both, more exercise and sport is recommended. It is possible to add a long list
of merit or demerit goods and activities. (see Musgrave and Musgrave 1984, 78). We will
constrain ourselves to activities. The frequency of merit activities ought to be increased and
that of demerit ones, decreased. This is the field of didactics, which uses educational advertis-
ing, training and other methods for this purpose. The author is well aware that Markov-
matrices as presented are a very simple behavioural model, but let us accept them for the
moment at least as the starting point for more elaborate ones and think along these lines.
Changing behaviour would mean changing the attractor of time use. And this again would
mean changing the transmitting matrix M. Whether this is achieved by information, argu-
ments or training may remain open for the present considerations. The mapping from matrices
to attractors is not isomorphic, so for a given attractor, there are, in general, many matrices M
as inverse images. Among these matrices, one would prefer the more stable ones, if the attrac-
tor represents desirable behaviour. It is a result of this paper, however, that empirically stabil-
ity is associated with higher entropy.

Accordingly, the positive relationship between diversity in time use and its stability could
have implications for teaching Home Economics and such related fields as Public Health or
Financial Literacy. It might not be sufficient merely to implement behaviour that is generally
thought to be adequate and appropriate. In order to stabilize appropriate behaviour, it is neces-
sary to acquire competency in reacting flexibly to disturbances, or, viewed from another per-
spective, we shou