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ABSTRACT
Sustainable consumption is seen as one of the recipes to reduce the ecological footprint
of industrialized countries, and to foster sustainable development. In order to alter
actual consumption patterns towards sustainability, we need means to predict the
impacts of consumption activities. There are considerable efforts under way to develop
life cycle assessment (LCA) towards such an assessment tool. These efforts have been
rather successful thanks to two assumptions: First, it was assumed that it is sufficient
to look at the average consumer of a product to model its use and disposal phase and
second, the analysis was restricted to a world of average processes with many ceteris
paribus assumptions. Here we relax some of these assumptions. In order to do so we
look into the consumption patterns of young Japanese women and attempt to answer
the following questions: Are young Japanese women a homogenous group of
consumers? What common characteristics does this group have? And what additional
variables allow for additional grouping with less heterogeneity in consumption
behaviour? The results from the panel analysis showed for concerned target groups a
distinguished shift in young Japanese women's consumption patterns using the
Japanese Panel Survey of Consumers (JPSC) data and forming homogenous subgroups by life events and attributes. Although considerable heterogeneity in terms of
life stages, major life happenings, income and level and type of consumption has been
found, the number of significant changes in consumption activities attributable to
defined subgroups remains large. This suggests that consumption related panel data
set is useful and needed to design programs for sustainable consumption.
INTRODUCTION
How should we alter consumption towards more sustainable consumption patterns if
we do not know the effect of such alterations? Consumer research looked into how to
alter consumption for a long time and established numerous sets of archetypical
consumers that represent larger groups of consumers. Much of this research has been
directed by the questions of how to shape a product and its advertisement to be
attractive to the targeted consumer group(s). However, comparably little efforts have
been made to look into the interdependency of consumption activities. Of course, the
textile industry knows well that if skirts are fashionable this would affect the market
for women pants. However, its impact on the tea industry that might sell more tea to
cure colds is usually disregarded.
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These interdependencies of consumption activities can lead to what economists may
call rebound effects, i. e., the intentional change in one consumption activity may cause
a series of other changes in consumption that may compensate parts or all of the initial
benefit of the consumption activity (like saving money, saving time, lowering resource
consumption and pollution, etc. ).
This paper looks into these interdependencies of consumption and how they differ by
group. These results will be used for a new assessment method that calculates the socalled CHap indicator. [1][2][3] This indicator considers the impact of consumption
activities on happiness and the additional C02 emissions of the consumption activity
itself but also the changes in C02 emissions for all other activities. Therefore, this
paper will not only report on results that look into consumption interdependencies but
also on the changes in self-reported happiness.
Within this project we focus on three consumption items: cloth dryer, personal
computer, and mobile phone. It is important to understand that this choice was largely
driven by the available panel-data set. The authors are well-aware that these
consumption items are neither major CO2-emitters nor suggested activities to avoid C0 2
emissions nor assumed to have a large impact on self-reported happiness. However, the
data for more relevant activities, like, e. g., being a member of a reading or book club,
was not available in the chosen data set. The choice of these examples must be seen as
a possibility to test the feasibility of the method suggested in Hofstetter & Madjar
(2003). [1] Only if this test suggests that the assessment method and its indicator CHap
work it is relevant to start collecting new data that includes activities suggested to
contribute to sustainable consumption.
METHODS
Used Data and Variables: The Japanese Panel Survey of Consumers (JPSC) dataset
provided by the Institute for Research on Household Economics (IRHE) of Japan was
used for this study. The JPSC longitudinal panel data include the variables of timeuse data, consumption data, and happiness and life satisfaction, necessary for our
study. The panel cohort consists of 1, 500 women from 24-34 years of age in 1993 and
geographically distributed throughout the nation. The statistical software SPSS
V. 12. 0J was used to perform analysis on the three most recent available data sets
(1998, 1999 and 2000). 1
Definitions of Variables: Three self-reported indices for ultimate utility — happiness,
life satisfaction and life standard — were used for this analysis. According to the
previous studies[4], life standard' is a life index determined mainly by economical
satisfaction (i. e. income satisfaction), and life satisfaction' is a life index determined
not only by economic satisfaction but also other factors as a whole, including
relationship between spouse, parents and friends. In other words, 'income satisfaction'
and life standard' are similar economic indices; while 'life satisfaction' is more
comprehensive index. 'Happiness' is well studied and considered as even more
comprehensive index as a whole. The values for these variables were measured in five
scales as follows:
(1) Happiness:
Question: Do you consider yourself happy or unhappy?
Self-reported scores: 1 = Unhappy, 2 = Rather unhappy, 3 = Average, 4 = Rather happy, 5 = Very happy
(2) Life-satisfaction:
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Question: Are you satisfied with your life as a whole?
Self-reported scores: 1 = Unsatisfied, 2 = Rather dissatisfied, 3 = Average, 4 = Rather satisfied, 5 = Satisfied
(3) Life standard
Question: Where do you think your current life standard falls in comparisons with other households?
Self-reported scores: l = Low, 2 = Mid-low, 3 = Average, 4 = Mid-high, 5 = High

The Approach: We reported previously how we conducted statistical analyses on
variables between adopters and non-adopters of new activities. [2][3 The details of the
procedure are described elsewhere. [1][3][5] Briefly, the samples were divided into: Group
NN - those that have access to the new activity in neither year (non-adopters); Group
NY - those that started the new activity in concerned year (y) but not in the previous
year (y-l) (adopters); Group YY - those that have access to the new activity in both
years (continuous users); and Group YN - those that had access in y-l but not in y
(disposers), where, "Y" and "N" denote for "Yes" and "No", reflecting whether they
possess the good.
We applied the same method for major life events and attributes. All the values of
previous year (y-l) were subtracted from the concerned year (y) on individual bases.
This process allowed us to yield the mean values of the "true differences" based on an
individual base. Then the mean values of the dependent variables were compared
between adopters and non-adopters. Matched-pair t-tests were performed on the mean
values to check the significant difference at p < 0.05 between two groups. It was
expected that this analytical manner allows us to evaluate the genuine impact of the
concerned life events and attributes on the shift of one's consumption patterns and
happiness/life satisfaction.
Data Preparation and Analysis:
The tasks for this study were twofold: (l) linear regression analysis of the JPSC panel
data to identify major factors that affect the shift of happiness and life satisfaction
among life events, such as getting married, having a child, and social, economical,
psychological, behavioural attributes; and (2) panel analysis of the JPSC data in order
to estimate their consumption elasticities particular for those groups by classifying the
sample into distinguished target groups by the life events and attributes identified in
task (l). For such analyses, the JPSC data were modified and prepared. First, for
refinement of the data, all the samples were restricted to the individuals who
responded to the survey three years in a row between 1998 and 2000 and contain no
missing values for important variables for our particular interest. All samples which
do not meet the criteria were eliminated. Finally the sample size was 1, 176. The data
sets of 1998-1999 and 1990-2000 were then combined, keeping the sample ID numbers.
Using the combined panel data, the differences of the mean values for happiness, life
satisfaction, household expenditure, possession of durable consumer goods and timeuse were compared between non-adopters (NN) and adopters (NY).
RESULTS
Ten life events and attributes which may alter one's happiness as well as social,
economical, and psychological status were determined to be used as standards to divide
the entire sample into homogeneous sub-groups. During the process, the results of
linear regression analysis, frequencies for each variable, and whether they are active or
passive events were considered (see Table l). Selected results from the panel analysis
for getting married, gave birth to a child, and started living in a house (l, 2 and 9 in
Table 1, respectively) are shown in Table 2. From the results of the panel analysis,
some characteristics are observed in the shifting of consumption patterns that are
particular for homogeneous sub-group.

In terms of the indices for ultimate utility, getting married is significantly correlated
with self-reported happiness, causing an increase by 0. 24 points, and giving a birth to a
child and moving to a house (not necessarily an own house) significantly correlate with
the increase of self-reported living standard by 0.10 and 0.17 points, respectively.
These signs of tendencies are in agreement with our hypothesis, although the increase
of living standard for those who gave birth needs further discussion.
In terms of household expenditure and household possession of durable consumer
goods, getting married and moving to a house are the most influential life events
among the ten events tested for this study. It is interesting to note that getting married
and giving birth to a baby are both significantly correlated with getting a video camera,
where getting married causes an increase in average household possession by 0. 21
video cameras, i. e., 21 % of the households purchased a (additional) video camera.
Giving birth causes an increase by 0. 11 video cameras per household. Moreover,
starting living in a house is significantly correlated with getting an automatic
dishwasher and cloth dryer, increasing by 0. 15 and 0. 08, respectively. It may be
attributed to more space available than previous places. However, moving to an own
house alters neither indices for ultimate utility nor major consumption patterns, except
for purchase of automatic dishwasher and air conditioner (data not shown). It may be
attributed to great economic pressure due to purchasing of a house.
In terms of time-use patterns, getting married significantly correlates with decrease in
wives' commercial working time by 209 minutes and commuting by 14 minutes and
increase in house-keeping and taking care of children by 228 minutes during the week.
In the weekend and holidays, getting married significantly correlates with wives'
decrease of commuting by 6 minutes and increase house-keeping and taking care of
children by 145 minutes.
The impact of giving a birth to a child on altering the time-use pattern of wives and
husbands is prominent. For example, it correlates with the decreases of basically all
the wives' activities (commuting, working, hobby, leisure and going out, sleep, eat,
personal hygiene) and with increase in house-keeping and taking care of children by
308 minutes. In the weekends and holidays, wives' time for hobby, leisure and going
out decreases even more than during the weekdays and the additional time is allocated
to house-keeping and taking care of children by 281 minutes. Though husbands are not
as affected as wives, having a new baby significantly correlates with decrease in study,
increase in house-keeping, and taking care of children in weekdays. In weekends and
holidays, husbands' time decreases for hobby, leisure and going out by 48. 9 minutes,
and sleep, eat, personal hygiene decrease by 43 minutes.

CONCLUSIONS
The results from the panel analysis of the Japanese Panel Survey of Consumers
(JPSC)
data by forming homogenous sub-groups by life events and attributes clearly indicated
distinguished shifts of young Japanese women's consumption elasticities particular for
concerned target groups. Major life events, such as getting married, giving birth to a
child, start working, which alter the persons social status, have major contributions to
time-consumption patterns, and getting married and moving to a house, which alter
physical place of living, have major impacts on possession of durable goods and
expenditure. In order to increase the resolution and robustness of this evaluation
method, further study is necessary by conducting the same type of analysis using more
detailed longitudinal panel data. Once such a methodology has been established, it will
be made possible to evaluate the impacts of "sustainable consumption" activities on
consumption patterns considering the interdependencies of consumption activities.
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