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Background in music computing. Rapidly growing databases, derived from download and livestream services like MixRadio, Last.fm or Spotify, are providing unprecedented access to global
music-listening information. Part of the appeal for researchers in these data lies in the collaborative
filtering these services employ—whether to navigate, find resources or engage in serendipitous
browsing, mood and genre tags together with download and play data are a rich resource through
which discoveries are being made concerning the influence of extra-musical, sociocultural factors
on music consumption, including human development.
Background in international human development. Human development is addressed with respect
to the United Nation’s Human Development Index (HDI), a composite statistic ranging from 0
(undeveloped) to 1 (highly developed). Rather than merely industrial output, the HDI expresses the
level of human wellbeing within a country (and is therefore arguably better suited to the study of
music downloading than a purely monetary indicator such as Gross Domestic Product). HDI
depends on three main factors: life expectancy, educational opportunity, and standard of living.
Aims. We explore relationships between music consumption, human development, work and
leisure, and unemployment levels in 27 geographically and economically diverse countries. We
hypothesize (1) that countries with high HDI values will have increased download variability
between periods of work and non-work, due to elevated levels of consumption-based leisure, and (2)
that countries with high levels of unemployment will have decreased download variability between
periods of work and non-work, due to a decrease in the population for whom there is a clear
distinction between work and non-work.
Main contribution. A music database, consisting of over 180 million mobile-phone downloads, is
used to investigate our hypotheses. The data are from millions of users that had free access to
unlimited amounts of music, allowing them to explore tracks and albums unfettered by cost
constraints; each download comprises various metadata relating to (anonymized) user, time, place
and track. Consistent with our first hypothesis, we found significant correlations between countries’
HDI values and music-download variability across aggregated one-day and one-week time periods;
countries with higher HDI values had greater download variability across these timescales. Music
downloading was found to relate to differences in unemployment rates between southern- and
northern-European countries in a manner consistent with our second hypothesis.
Implications. Download variability correlates positively with levels of human development and
employment. Our research indicates that music downloading is connected to people’s working lives,
the nature of their leisure time, general living standards, and the extent to which they are able to
access goods and services. We discuss our findings in respect of HDI, the European Sovereign Debt
Crisis, literature on paid and unpaid work, and the types of leisure enjoyed by people in different
countries.
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Introduction
This paper explores the relationship between work, music, and the leisure time
experienced by populations in various countries across the world. The general method,
employed primarily for its straightforwardness and statistical simplicity, is to compare
patterns of music consumption to the Human Development Index (HDI) of the United
Nations Development Programme (UNDP). The HDI, developed in the early 1990s by
Pakistani economist Mahbub ul Haq, is a numerical representation of the social and
economic health and development of nations (ul Haq, 1996). Given the scale of the
HDI—it attempts, in a single number, to represent the wellbeing of the individuals within
a country—our project, by necessity, uses broad meta-analyses of multiple countries
rather than specific, detailed ethnographic studies.
While the social and personal functions of music have been studied from cross-cultural
perspectives (for reviews, see Clayton, 2008; Cross & Tolbert, 2008), cross-cultural
studies, involving multiple countries, examining the influence of human development on
music consumption have yet to be undertaken. Despite this lacuna, significant withincountry research has explored how socioeconomic factors impact both musical
preferences and the manner in which music is consumed. Using United States survey data
on musical dislikes, collected in the early 1990s, Bryson (1993) found that musical
exclusiveness decreased with education: as attainment levels increased, so too did the
number and types of musical genres deemed acceptable (although genres associated with
low education—gospel, country, rap and heavy metal—were most likely to be disliked by
well-educated, musically tolerant individuals). Similarly, Van Eijck (2001), using a large
sample from the Dutch population, found that higher-status individuals tended to be more
musically heterogeneous, preferring more musical genres than lower-status individuals.
Both these studies align with Peterson’s hypothesis (Peterson & Simkus, 1992), which
states that throughout the twentieth century within the west there has been a qualitative
shift in defining elite social status—from snobbish exclusion to omnivorous appropriation.
Briefly stated, in late nineteenth-century North-American society, "highbrowed" Anglo
Saxons attempted to distinguish themselves from an expanding immigrant population,
whose “lowbrow” popular entertainments were duly considered morally corrupting
(Levine, 1988). With increased economic and social development, by the late twentieth
century this trend, however, had given way to an opposite phenomenon, that of cultural
omnivorousness, including music (Peterson & Kern, 1996).
Behavioural studies, too, have highlighted the relationship between music and perceptions
of socioeconomic status. In a consumer-choice study conducted in the United States,
Areni & Kim (1993) presented either classical music or top-forty popular songs in a wine
store over a two-month period. Although the presence of classical versus popular music
did not affect sales volumes—similar amounts of wine were sold irrespective of music
type—customers purchased significantly more expensive wines when background
classical music was being played. Areni & Kim (1993) accounted for their results with
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recourse to MacInnis and Park’s (1991) proposition that music is motivationally more
powerful when it matches a particular context. In this case, classical music and wine both
had “highbrow” connotations, and thus aligned with each other from a socioeconomic
perspective, leading to more expensive sales (for similar socioeconomic-music studies,
see Yalch & Spangenberg, 1990; Milliman, 1986).
Research has established an overwhelmingly link between socioeconomic status and
subjective feelings of wellbeing. Pinquart & Sörensen (2000) conducted a meta-analysis
of over 250 empirical studies with the aim of exploring subjective wellbeing in the
elderly. In addition to socioeconomic status, data pertaining to quality of social contacts
were included in their study. Significant contributions to wellbeing were observed in
respect of income, which correlated more strongly with wellbeing than educational
attainment; quality of social contacts contributed more significantly to wellbeing than the
quantity of social interactions. At the opposite end of the age spectrum, research indicates
that a wide variety of health, cognitive, and career outcomes are due to a child’s
socioeconomic status. Bradley & Corwyn (2002) review the main processes linking
socioeconomic status to childhood wellbeing; most involve access to cultural and material
resources, and stress levels experienced by a child and their caregivers. However,
although childhood wellbeing is impacted at multiple levels, from family to
neighbourhood, the potentially damaging effects of social deprivation—exacerbated in
countries with low HDI—can be ameliorated by a child's own personality, family
characteristics, and external community support systems.
More broadly, wellbeing is linked not merely to socioeconomic status, but also to the
psychological, physical, and/or medical condition of an individual or group. For example,
Fox (1999) reviews the considerable scientific evidence showing the positive effects of
physical exercise on depression and anxiety, as well as upon overall life quality through
increased self-esteem, enhanced mood, reduced anxiety, resilience to stress, and improved
sleep. Germane to this paper, Haworth & Hill (1992) measured levels of motivation,
enjoyment and psychological wellbeing in work and leisure contexts. Their findings
revealed that although psychological wellbeing is usually associated with work, involving
high-skill challenges, elevated wellbeing can also be obtained in leisure, particularly in
situations creating macro “flow” experiences (i.e. fully immersive; see Csikszentlmihalyi,
1990) such as performing and listening to music (Bakker, 2005; Diaz, 2013).
The origins of music’s association with health and wellbeing are thought to be ancient,
possibly dating back thousands of years to prehistoric shamanic traditions (Moreno,
1991). In modern times, empirical studies investigating this association have repeatedly
found positive short-term effects of music listening on measures of subjective wellbeing
and physical health (for reviews, see Pelletier, 2004; Hanser, 2010). Moreover,
significantly increased levels of wellbeing have been reported by people with
neurodegenerative disorders who actively engage with music. In a music-therapy (MT)
study by Pacchetti et al. (2000), people with Parkinson’s disease were split into two
matching groups: half received MT, half physical therapy (PT). Over and beyond PT
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patients, MT patients showed significant improvements in bradykinesia and daily
activities, e.g. cutting food and dressing, as well as greater happiness and general qualityof-life improvements. Along similar lines, Sixsmith & Gibson (2007) investigated the
ways in which people with dementia experience music. In addition to it being enjoyable in
its own right, music (1) enabled participation in activities that were emotionally fulfilling,
(2) provided social cohesion and contact, (3) supported participation in activities within
and outside home, and (4) empowered individuals to take control over everyday
situations. In sum, then, music plays an important everyday role in the psychological and
social wellbeing of individuals, groups and societies, and, mediated by humandevelopment levels, is a significant component of all cultures.
In this paper we explore the role of music in everyday life by studying relationships
between music downloading and variables such as HDI and unemployment levels. We
discuss our findings with respect to the nature of the leisure time enjoyed by people in
different countries, the extent to which people can access goods and services, and their
general living standards. Before presenting the analyses, the data-sharing and cooperation
agreement upon which this research is based is briefly outlined.
Data-sharing agreement
This study was made possible with a five-year data agreement, initiated in summer 2012,
between McMaster University and the Nokia Corporation. Based on the proposition,
rapidly gaining traction within mainstream media, that data generated by the public should
be returned to and reside within the public domain (Arthur, 2012), the aim of the
agreement was to enable Nokia’s global music download data to be analyzed from
sociological, cultural and musicological perspectives.1 Prior to its sale to Microsoft in the
first quarter of 2014, Nokia’s mobile-phone division was one of the world’s largest
manufacturers of communications devices. Nokia’s online music stores, whose data are
analyzed in this paper, allowed users to download music directly onto a mobile device or
desktop computer. More specifically, Nokia phone users had free access to unlimited
amounts of music, allowing them openly to explore tracks and albums unfettered by cost
constraints.
As of 2012, some 40 countries had Nokia music stores, representing all areas of the globe,
and in total over 20 million tracks covering every conceivable music genre could be
downloaded or live-streamed. The music-download data reported in this study relate to 27
online stores, representing many geographically, socially and economically disparate parts
of the globe; the data are from 2007 to 2012 allowing time-dependent, longitudinal
analyses to be carried out. The music service Nokia provided to its customers was
something of a loss leader, an added extra designed to enhance customer experience, not
necessarily a direct means to maximize profits (arguably, profits were of course the
ultimate aim by increasing market share). Although Nokia sold its mobile phones in vastly
more countries than the 27 countries listed in our study, the free-music service was only
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available in countries for which Nokia had negotiated licensing agreements with record
labels whose music they were providing.
Before describing our data-exploration methods, we wish to state our theoretical position
vis-à-vis work and leisure, and outline the way in which music downloading might be
used as a tool to shed light on the complex relationship between these two concepts. It is
not our contention that a simple dichotomy exists between work and leisure. Due to many
leisure activities having historically taken place in the home, as opposed to people leaving
the home to earn a wage, the importance of (unpaid) household work has tended to be
trivialized and played down. Simply put, leisure and household work have been conflated
due to their domestic setting. This is a central idea of Hochschild and Machung’s The
Second Shift, and is perhaps nowhere better illustrated than in the statement, made by one
of their interviewees after quitting her job: “If you want to know what shunning feels like,
go to a cocktail party, and when they ask you what you do, say ‘I’m a housewife’”
(Hochschild & Machung, 1989, p. 244). Interestingly, music downloading reveals the
distinction between, for example, the workweek and weekend to be somewhat illusory.
Instead, a fuzzy picture emerges indicating that, in some countries at least, periods of
work and leisure transgress one another to a significant degree. Arguably, this lends
empirical support to concepts such as the “homework economy”, as advanced by Donna
Haraway, in which the advent of technology-based economies has led to the emergence of
a new, worldwide working class (Haraway, 1991, p. 304). Moreover, as we will see, the
suffusion of work, much of it unpaid, into periods associated with leisure
disproportionately affects people within less developed countries. The database, querying
method and methodology are now described.
Methodology
The database provided by Nokia consists of over 180 million downloads, each containing
various metadata relating to the user and track. For example, user-metadata attributes
include date, (local) time, anonymized user ID, user start date, user download count,
country; track attributes include artist, genre, track title, duration, album, label,
rightsholder, and so on. These data are arranged into a relational database management
system and queried using the open-source MySQL implementation of SQL (Weinberg et
al., 2010). The findings reported below are the result of initial forays into the database.
Given the size of the database and the exploratory nature of our study, the research is to
some extent inevitably selective rather than fully comprehensive and exhaustive.
Given that downloads were made specifically onto Nokia mobile phones, the users in our
study constitute a self-selected group. Despite this, Nokia has historically made a range of
models to appeal to different market sectors. For example, in 2013 Nokia released its
Asha 501 series, a low-end phone that subsequently sold in the 10’s of millions. In fact, in
a pattern replicated in numerous emerging economies, India’s population predominantly
accesses the Internet via smart phones, rather than desktop computers (Fontevecchia,
2014). Therefore, although the self-selected users in our study may not be fully
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representative, it is assumed that they are relatively widely distributed throughout the
workforce of the countries within our study (certainly more so than, for example,
downloads onto iPhones, which in developing countries are viewed predominantly as topend luxury products; Heneghan, 2014).
Following the formulation of research questions appropriate to the database, a three-part
methodology was adopted that included extracting information from the database using
MySQL queries, statistical analysis of extracted information, and graphing and
interpretation of results. Given a “target” such as artist, song and date event, it is possible
to pinpoint music downloads that relate to each target element. For example, queries can
be run that relate to the amount of downloads per month, week, day, hour or even minute
for a particular band. Similarly, information can be obtained for specific users or
subgroups of users, based, for example, on individual countries or download quantities.
Data analysis involved normalization procedures such as calculating percentages,
dispersion statistics2 for download distributions across a given time period, and correlating
extracted data with corresponding country values within the HDI. Lastly, crucially, the
data were graphed to allow results to be displayed and interpreted holistically. Given that
many of the graphs represent large volumes of data (in some cases many millions of
downloads) over long time periods (months and years), a simple graphing method was
adopted. Our aim is to display the “big picture” in which information can be grasped
intuitively.
Hypothesis
We hypothesize that music downloading can be used to show the balance between periods
of work, consumption-based leisure and unpaid work. The rationale for this is relatively
simple. Although music is increasingly present within the work place owing to mobile
technologies (Bull, 2007), and our lives are progressively accompanied by ubiquitous
musical soundscapes (Kassabian, 2002), the demands of work often preclude the practice
of downloading. After all, downloading is not listening per se, rather it is a form of
commodity acquisition that may or may not, depending on the situation, be afforded to an
individual. That is to say, the act of downloading requires both time and effort to be
expended. And in instances of intense work, whether they are paid or unpaid, time and
effort for the acquisition of music may be curtailed. In these situations, then, one would
expect to find decreased downloading. In contrast, however, consumption-based leisure—
arguably promoted as both cultural ideal and norm—compels participants to acquire
goods and services, irrespective of material need (Butsch, 1990, p. 3-8). Countries with a
culture of consumption-based leisure, as can be said to be the case in western countries,
music acquisition in the form of downloading should increase during non-work periods.
To explore these propositions, download patterns were studied (1) in relation to the social
and economic metrics of the HDI, and (2) unemployment rates between southern- and
northern-European countries in the wake of the European Sovereign-Debt Crisis.
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Human Development Index
The desire of the chief architect of the UNDP’s 1990 report, Mahbub ul Haq, was “to shift
the focus of development economics from national income accounting to people centered
policies” (UNDP, 1990). That is to say, previous calculations of national development had
concentrated on industrial production and Gross Domestic Product growth (GDP) at the
expense of more human-centered, quality-of-life measures. Attempting to redress this
imbalance, ul Haq and others proposed a single composite statistic, ranging from 0 (less
developed) to 1 (more developed), composed of various dimensions critical to human
wellbeing. These included: “longevity”, measured by life expectancy at birth;
“educational attainment”, measured by a combination of adult literacy and combined
primary, secondary and tertiary enrollment; and “standard of living”, measured as the
Gross National Income (GNI) per capita (United Nations Development Programme
(UNDP), 1994). By 2012 HDI values were calculated for 187 countries, representing over
97% of the 193 Member States of the United Nations (United Nations, 2013).
In keeping with ul Haq’s original vision, the UNDP’s current view with respect to the
HDI is “that people and their capabilities should be the ultimate criteria for assessing the
development of a country, not economic growth alone” (UNDP, 2013). For example, if
“national income accounting”, to use ul Haq’s phrase, was the sole criterion for assessing
development, two nations with similar GNI per capita might be assumed to afford their
citizens similar standards of living. However, people-centered attributes such as life
expectancy at birth and mean years of schooling may vary widely, resulting in very
different levels of human wellbeing. Arguably, the incorporation of these latter measures
within the HDI gives rise to a more contextualized and socially grounded statistic than the
purely “national income” practices which ul Haq pushed against. 3
Despite its widespread adoption, by the UNDP’s own admission the HDI is deficient in a
number of respects (as, no doubt, are various other composite indices such as Inequalityadjusted HDI, the Gender Inequality Index and Multidimensional Poverty Index). For
example, the extent of participation in democratic institutions is not represented in the
HDI, and nor are gender disparities. That is to say, the HDI and other indices are only
broad indicators of some of the key issues of human development, gender inequalities and
poverty.4 A detailed study of a country’s level of human development requires analysis of
multiple, domestic and international measures, such as “empowerment”, “sustainability
and vulnerability”, and “human security”, presented in the statistical annex of the HDI
reports (e.g. UNDP, 2010, p. 141-214). However, despite these shortcomings, since its
inception in the 1990s the HDI has become a key indicator for national governments, nongovernmental organizations, national and multinational corporations, and transnational
institutions such as the World Health Organization (WHO) and the United Nations
Education Scientific and Cultural Organization (UNESCO), and looks set to remain a
crucial tool for domestic and international policy makers (Suri et al., 2011).
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The strength of the HDI as a measure of human development arguably springs from its
pluralistic, multidimensional nature, a quality recognized by Indian economist, Nobel
laureate and close associate of Mahbub ul Haq, Amartya Sen, who wrote:
What is [the HDI’s] special feature, its identifying characteristic? … Rather than
concentrating only on some solitary and traditional measure of economic progress (such as
the gross national product per head), ‘human development’ accounting involves a systematic
examination of a wealth of information about how human beings in each society live
(including their state of education and health care, among other variables). It brings an
inescapably pluralist conception of progress to the exercise of development evaluation (Sen,
2000, p. 18).

Given that the HDI attempts to be socially “embedded”, reflective of human activities and
deprivations rather than merely industrial output, our aim in this study was to examine
whether a widespread cultural practice such as music consumption might correlate with
this index. A supposition here is that if the HDI represents aspects of human wellbeing
faithfully, and its general adoption would suggest that this is the case at least to some
extent, then patterns of music consumption—an activity closely associated with human
wellbeing (MacDonald, Kreutz, & Mitchell, 2012)—might be related to the factors used
within “human development accounting”, to borrow Sen’s phrase from the quotation
above. Moreover, given the detailed date and time information associated with each
download within the database, patterns of leisure and work might emerge that could
expand the interpretation of HDI into a hitherto unconnected human activity, namely
music downloading.
The HDI values used in this study are based on United Nations Development Programme
2013 statistics. The variability of countries’ HDI values from year to year is relatively
small; given that HDI is not simply a measure of industrial output but also other more
slowly evolving factors, its value changes incrementally. For example, from 2008 to 2010,
of the countries in our study, Singapore had the fastest growth in HDI, a 2.6% increase;
most countries’ change in HDI across this period was between 0.5 to 1%. As a result,
whether based, for example, upon HDI values from 2008, 2010 or 2013, the correlation
values reported below remain broadly similar.
The reported data relate to the following geographical regions (two-letter country codes;
2013 HDI values): Europe, consisting of Austria (AT; 0.895), Finland (FI; 0.892), France
(FR; 0.893), Germany (DE; 0.920), Great Britain (GB; 0.875), Ireland (IE; 0.916), Italy
(IT; 0.881), Netherlands (NL; 0.921), Norway (NO; 0.955), Poland (PL; 0.821), Portugal
(PT; 0.816), Spain (ES; 0.855), Sweden (SE; 0.916) and Switzerland (CH; 0.918); Latin
America, consisting of Argentina (AR; 0.811), Brazil (BR; 0.730) and Mexico (MX;
0.775); Middle East, consisting of Turkey (TR; 0.722) and United Arab Emirates (AE;
0.818); South East Asia, consisting of Indonesia (ID; 0.629), Malaysia (MY; 0.769) and
Singapore (SG; 0.895); Australia (AU; 0.938), China (CN; 0.699), India (IN; 0.554),
Russia (RU; 0.788) and South Africa (ZA; 0.629).
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There are four basic tiers into which countries are frequently grouped based upon HDI:
very high, high, medium, and low. A country is considered very high if its HDI is in the
top quartile (ca 0.8 to 1.0), high if in percentiles 51–75 (ca 0.7 to 0.8), medium if in
percentiles 26–50 (ca 0.5 to 0.7), and low if in the bottom quartile (ca less than 0.5). The
majority of the countries listed above are from the top tier; Brazil, China, Malaysia,
Mexico, Russia and Turkey are considered high tier, while India and Indonesia are
considered medium. In our study, low-tier countries were not present. While, ideally all
tiers would be represented equally, the spread of HDI values within our study was still
sufficiently broad as to enable meaningful analyses to be undertaken. For example, part of
our analysis involves three countries from South East Asia, Indonesia, Malaysia and
Singapore, representing three consecutive tiers: medium, high and very high.
The numbers of users in each country in our study ranged from ca 17,000 in Ireland to
over five million in China; these represents only a portion of Nokia’s total database, and
are therefore not indicative of market share. Using normalization procedures (frequently
percentages) each country’s contribution to the analyses was weighted equally.
Analysis. We begin by plotting the combined weekday downloads, expressed as a
percentage, for all countries in the study; see Figure 1. The distribution clearly shows a
significant increase in downloading on Saturday and Sunday, traditional reduced- or nonwork days associated in many countries with increased leisure time (Messenger, Lee, &
McCann, 2007, p. 99). Also noticeable is the “Friday effect”, an increase in downloading
immediately prior to the weekend during which people either leave work early, and thus
can engage in downloading, or anticipate their forthcoming leisure time by downloading
tracks for consumption over the following days.
The anticipatory nature of the “Friday effect” can be explored by comparing hourly
downloads on Fridays with other days of the week. Figure 2 shows downloads from noon
to midnight for (1) Fridays, (2) Mondays, Tuesdays, Wednesdays and Thursdays
combined, and (3) Saturdays and Sundays combined. Most dissimilar are the weekday and
weekend distributions. On weekdays people compensate for relatively low daytime
download levels with increased downloading in the evening, peaking around 21:00 and
22:00 hours. During the weekend, however, this compensatory behaviour is unnecessary,
and as a result a flatter distribution across the afternoon and evening is observed. The
hourly distribution on Fridays falls between the weekdays and weekend, having a
consistently higher relative afternoon download rate than weekdays, but lower than
weekends. In other words, Friday, officially part of the working week in most countries,
shows the distinct influence of the weekend. This finding is consistent with a recent
survey into work attitudes, commission by British Airways and widely reported in the
British media (e.g. Daily Mail, 2013), suggesting that as many as six in ten workers feel
entitled to “ease up” earlier on a Friday, in part because by this time they have worked
more than their weekly contracted hours. Moreover, as many as 47% of people in the
survey said that their managers were more lenient on Fridays, resulting in a workplace
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with a “noticeably better atmosphere”. As a result of completing weekly contracted hours
and perceived management leniency, on Friday afternoons people appear to engage in
activities that would otherwise be reserved for later in the evening and weekend, including
music downloading.
Figures 1 and 2 use countries’ aggregated data, and are therefore indicative of overall
global behaviour rather than country-specific behaviour. For religious and/or cultural
reasons however, some countries’ non-work days do not fall on Saturdays and Sundays,
Malaysia being a case in point. The weekend of the Southeast Asian country of Malaysia
depends upon location. For example, in Kuala Lumpur, the capital city, the weekend is on
Saturday and Sunday; however, in other parts of the country, particularly the northern
states of the peninsular of Western Malaysia, Friday and Saturday constitute a normal
weekend.5 Figure 3 plots the music download distribution for Malaysia for each day of the
week. Also included, for comparison, are two other Southeast-Asian countries, Indonesia
and Singapore, whose weekends fall on Saturday and Sunday.

	
  

Figure 1. Average percentage of downloads per day for all countries within the study. Error bars are
at the 95% confidence level.
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Figure 2. Percentage Downloads for Weekdays, Fridays and Weekends from noon to midnight.
Each category’s downloads equals 100% over the 12-hour period.

Given the different weekends in Indonesia and Singapore versus Malaysia, perhaps
unsurprisingly their respective download distributions peak on different days: Sunday in
Indonesia and Singapore, Friday, the Muslim holy day, in Malaysia. Figure 3 is
informative in a further respect. Consistent with Figures 1 and 2, download volumes
increase on the days immediately prior to weekends, seemingly anticipating an increase in
leisure time. This is markedly the case in Malaysia where downloading rises hugely on
Thursdays relative to previous weekdays. However, despite these consistencies, Figure 3
also contains some apparent anomalies. For example, despite having the same weekend,
Saturday and Sunday, Indonesia’s downloading peak is tiny relative to that of Singapore.
Moreover, Indonesia’s distribution across the week is almost flat in comparison to
Singapore, which exhibits a high degree of variability. Why should this be so? Why
should two countries with identical working weeks, in a same region of the world,
produce such contrasting distributions?
To explore this question, dispersion statistics in the form of standard deviations for
downloads across the week were calculated for each country. Subsequently, these values
were correlated with each country’s corresponding HDI value. The rationale for this
procedure was as follows: If the correlation proved to be positive (and statistically
significant), then the factors comprising the HDI might, in part, account for the different
dispersions observed between Indonesia and Singapore in Figure 3.6
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Figure 3. Average percentage of downloads per day for three South-East Asian Countries:
Indonesia, Malaysia and Singapore.

Figure 4 is a scatterplot in which the x-axis is the HDI ranging from 0.5 to 1, and the yaxis is dispersion across the week, i.e. the degree of variability (where lower values
correspond to flatter profiles). The Pearson product-moment correlation coefficient
between HDI and dispersion across the week, i.e. a measure of the linear relationship
between the two variables, is significant: r(25) = 0.581; p < 0.005. This relationship,
between HDI and download dispersions for the 27 countries in the study, can be seen in
Figure 4, where, in general, countries with lower HDI scores have lower dispersions, i.e.
flatter profiles.
With respect to the question of why Indonesia and Singapore, two geographically close
countries with the same working week, should have such contrasting download
dispersions, HDI and Figure 4 may point to an answer: Singapore has a high HDI value
(0.895; UNDP, 2013), whereas Indonesia’s is relatively low (0.629; UNDP, 2013).
Interestingly, Malaysia, the third country highlighted in Figure 3, lies almost exactly
between Indonesia and Singapore, both in terms of its HDI score (0.769; UNDP, 2013)
and dispersion (see names of countries highlighted in Figure 4). In short, for the three
countries within the database belonging to Southeast Asia, Indonesia, Malaysia and
Singapore, there is a near-exact linear relationship between their respective HDI values
and the degree of variability in music downloading across the week.
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Figure 4. Scatter plot of HDI against dispersion (standard deviation relative to the mean) of
downloads across the week. Indonesia, Malaysia and Singapore are labeled. Other countries are
identified using standard two-letter country codes.

The linear relationship between HDI and download dispersions was further explored by
correlating standard deviations for downloads across the day with each country’s
corresponding HDI value. In Figure 5, the y-axis shows dispersion across the day (as
against dispersion across the week as in Figure 4). Similarly to Figure 4, there is a
statistically significant correlation between dispersion across the day and HDI, i.e.
countries with lower HDI values tend to have flatter music-downloading profiles across a
typical 24-hour period than countries with higher HDI values: r(25) = 0.655; p < 0.005. In
addition, the linear relationship between the Southeast-Asian countries observed in Figure
4 is also present in Figure 5: As HDI values increase from Indonesia through Malaysia to
Singapore, there is a proportional increase in downloading variability across the 24-hour
period, as indicated by the linear trend line rising from left to right.
In light of the positive, significant correlations reported above, we undertook to explore
other music-download features within the database that might correspond to the HDI.
Space does not permit us to present an exhaustive list of all possible attributes that may or
may not correlate with the HDI; however, preferred age of track per country is a feature
that is potentially revealing, and that we felt might be related to the level of development
of a country. That is to say, are some countries more musically “nostalgic”, preferring
older tracks, and does this depend on life expectancy, educational attainment and standard
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of living, at least to some degree? The study of music and nostalgia has a strong recent
empirical history. Barrett et al. (2010) found that the extent to which randomly assigned
pop songs elicited feelings of nostalgia and positive or negative emotions depended upon
autobiographical association. Nostalgia was related to both happy and sad events;
participants in their study found non-nostalgic and non-autobiographical associations to
be merely irritating. In research investigating the degree to which nostalgia is
psychologically comforting, Zhou et al. (2012) showed that music-evoked nostalgia is
sufficiently strong as to stimulate perceptions of physical warmth. And investigating the
extent to which sad music triggers certain emotional responses, Vuoskoski et al. (2012)
found that sad music evokes feelings of nostalgia, peacefulness and wonder. In their
study, two personality traits in particular—empathy and openness (to new experiences)—
were linked to sad-music preferences, suggesting that nostalgic responses to music belong
to a self-reinforcing collection of positive emotions, rich with social meaning.

Figure 5. Scatter plot of HDI against dispersion of downloads across the 24-hour period. Indonesia,
Malaysia and Singapore are labeled. Other countries are identified using standard two-letter country
codes.

To investigate our nostalgia question, the median track-release year downloaded in each
country was determined and correlated, as in Figures 4 and 5, with each country’s
corresponding HDI value. Figure 6 is a scatterplot in which the x-axis is the HDI ranging
from 0.5 to 1, and the y-axis is median track-release year, i.e. the median release date of
the songs downloaded in each country. 7 The Pearson product-moment correlation
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coefficient between HDI and median track-year is significant: r(25) = 0.674; p < 0.005.
This relationship can be seen clearly in Figure 6: Countries with lower HDI scores
generally prefer older tracks, i.e. they could perhaps be considered to be more musically
nostalgic than countries with higher HDI scores. In Figures 4 and 5 a strong linear
relationship is observed between HDI scores and download dispersions for Indonesia,
Malaysia and Singapore. In Figure 6, a somewhat weaker linear relationship exists:
Indonesia’s median preferred track year was lowest (2001) followed by Malaysia (2006),
then Singapore (2007), and therefore the order with respect to the HDI is maintained.
However, had a stricter linear relationship existed between the countries, Malaysia’s
preferred track year would have been lower, around 2004. In other words, with respect to
the HDI, Malaysia’s musical tastes appear to be relatively progressive. Although arguably
underscoring the significance and social relevance of the HDI, the reasons for less
developed countries having lower download dispersions and preferring older songs are
undoubtedly complex and multifaceted. For example, with respect to download dispersion
across the week, as countries industrialize and living standards improve individuals
typically do less unpaid work (Gershuny, 2000), freeing them to participate in consumer
culture including consuming music. Reasons for less developed countries preferring older
tracks are as yet opaque, but may relate to the extent of Internet use and the pace at which
technological media are able to penetrate society (Chinn & Fairlie, 2010). These and other
issues relating to music consumption and the HDI are explored within the Discussion of
this paper.

Figure 6. Scatter plot of HDI against median track-year. Indonesia, Malaysia and Singapore are
labeled. Other countries are identified using standard two-letter country codes.
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European Sovereign-Debt Crisis
We now turn specifically to Europe and the dramatic effect on (un)employment of the
2007-8 global financial crisis. In particular, we concentrate on eight countries, four from
northern Europe for whom the crisis impacted relatively lightly (Finland, Germany,
Norway and Sweden), and four from southern Europe for whom the crisis has had a
severe, negative effect (France, Italy, Portugal and Spain).
Considered by many economists to be the worst crisis of its type since the Great
Depression (Reuters, 2009), the recent global financial emergency threatened to collapse
major investment houses, resulted in the bailout of banks by national governments,
created acute downturns in stock markets, and led to deep and prolonged recessions
around the world (Baily & Elliott, 2009). Stemming from the United States, where
legislation deregulating banks enacted in the 1990s and loose monetary policy in the wake
of the dotcom bust led to an unstable and unsustainable subprime-housing bubble (Crotty,
2009), the crisis quickly spread to Europe. Although the issues faced by many Eurozone
nations are similar to those of the United States, glacial economic growth being perhaps
the most damaging and persistent (Reuters, 2011), the situation in Southern Europe has
been exacerbated by the Sovereign-Debt Crisis—the ability of governments to repay or
re-finance their debt only with the assistance of third parties, including the European
Commission, the European Central Bank and the International Monetary Fund (Lane,
2012). Conditional upon this assistance, however, is the imposition of austerity measures
such as higher taxation levels and lower government spending, which have had lasting,
detrimental effects upon labour opportunities (Corsetti, 2012), particularly among young
people. For example, from 2009 to 2011 the unemployment rate in Spain rose from 18%
to nearly 22%, and today stands at around 27% (CBS News, 2013). Portugal, France and
Italy, countries similarly affected by the European Sovereign-Debt Crisis, saw
unemployment levels in 2011 of 13%, 10% and 8.6% respectively (United Nations
Economic Commission for Europe, 2013; UNECE). In contrast, countries in the north
have in general faired much better. For example, from 2009 to 2011 unemployment in
Germany actually fell from 7.8% to 5.9%, a downward trend repeated in Sweden and
Finland. In fact, of the four Northern countries in our study, only one recorded an increase
in unemployment for this period: Norway, up slightly from 3.2% to 3.3% (UNECE,
2013).
Analysis. Drawing on the relationship between the HDI and download dispersions
reported above, we developed the hypothesis that unemployment levels might similarly
impact music downloading, with high unemployment rates producing relatively flat
distributions and low unemployment rates producing higher variability across the week.
The premise upon which this is based is relatively straightforward: If music downloading
is affected by patterns of work, and Figures 1, 2 and 3 clearly indicate that it is, then in
high unemployment conditions the distinction between periods of work and leisure should
be less marked, perhaps dramatically so. As an initial gross test of this hypothesis, Figure
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7 shows the percentage of downloads per day aggregated for northern-European countries
(Finland, Germany, Norway, Sweden) and southern-European countries (France, Italy,
Portugal, Spain) for the period 2009 to 2011.
As expected, both distributions in Figure 7 show a clear difference between the lower
values of the working week and higher values at the weekend. Moreover, in both profiles
downloading gradually increases throughout the working week, culminating in the
“Friday effect”—the increase in downloading immediately prior to the weekend,
seemingly in anticipation of forthcoming leisure time. Despite these similarities however,
consistent with the hypothesis referred to above, the southern-European distribution is
noticeably flatter than that of northern Europe, being higher from Monday through
Thursday and lower Friday through Sunday. That is, there is less day-to-day variability in
the southern-European distribution. This is consistent with the hypothesis that in high
unemployment conditions the distinction between periods of work and consumption-based
leisure is less distinct, which, in turn, has a smoothing effect on patterns of music
downloading.
The macroeconomic effects of the European Sovereign-Debt Crisis have taken years to
unfold, and no doubt have yet fully to run their course (Warner, 2013). As a consequence,
we asked whether download-dispersion levels year by year were inversely related to
unemployment levels, and visa versa. For example, as unemployment rose in southern
Europe from 2009 to 2011, did download-dispersion levels fall? And as unemployment
fell in northern Europe over the same period, did download-dispersion levels gradually
increase? In other words, we asked whether an inverse trend existed between
unemployment and variability in music consumption. Figure 8 displays unemployment
rates for southern and northern Europe from 2009 to 2011; in the south unemployment
increases, in the north there is an overall decrease. Immediately following Figure 8,
Figure 9 displays the corresponding download-dispersion values based upon the mean
dispersion across week for each year.
An interesting picture emerges when Figures 8 and 9 are compared: As unemployment
rises each year in the south (Figure 8, dashed line) dispersion levels fall (Figure 9, dashed
line). The converse also holds: As unemployment falls in the north, (Figure 8, solid line)
dispersion levels rise (Figure 9, solid line). To determine whether this inverse relationship
is statistically significant, the Pearson product-moment correlation coefficient was
calculated between the unemployment levels for each year of the northern and southernEuropean countries and their respective download dispersions. (In effect, the solid line in
Figure 8 was correlated with the solid line in Figure 9 and the dashed line in Figure 8 with
the dashed line in Figure 9.) This analysis produced a highly significant negative
coefficient, confirming the inverse relationship between unemployment and dispersion
levels: r(4) = -0.969; p < 0.005. The implications of this and the other findings presented
in this paper are now discussed.
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Figure 7. Percentage of downloads per day for northern-European countries and southern-European
countries.

Figure 8. Mean unemployment rates (%) for Northern and Southern Europe: 2009-2011.
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Figure 9. Mean standard deviations for download dispersions in Europe: 2009-2011.

Discussion
In respect of HDI, our main findings are: (1) downloading increases towards the end of
the working week, resulting in the “Friday effect”; (2) weekdays show considerably
greater variability across the 24-hour period than either Fridays or weekend (see Figure
2); (3) this pattern is shifted forward by a day in Malaysia due to the Islamic influence of
a Friday and Saturday “weekend”; (4) dispersions of downloads across the week and 24hour period positively correlate with HDI values; and (5) preferred track-release year
positively correlates with HDI values. With respect to the effects on music consumption
of (un)employment levels in the wake of the European Sovereign-Debt Crisis, our main
findings are: (1) download dispersions were lower (i.e. “flatter”) in countries with high
unemployment; and (2) examined longitudinally, from 2009 to 2011, as unemployment
levels rose, music download dispersion values fell. These core findings are now discussed
in relation to literature on paid and unpaid work, and the types of leisure enjoyed by
people in different countries.
“Not having a refrigerator means the person responsible for buying and providing food …
must plan meals accordingly, and will spend more time shopping” (Payne, 1991, p. 38).
Payne’s observation regarding the practical implications for people without access to
domestic appliances (or, for that matter, in some countries even hot running water)
highlights the fact that for many people in the developing world a considerable amount of
time must be spent doing unpaid work (National Bureau of Economic Research, 2012, p.
6). In contrast, developed countries, those high on the HDI, afford large sections of their
populace labour-saving “white goods”, which contributes to an overall reduction in the

64

M. Woolhouse and J. Bansal

amount of unpaid work (Gershuny, 1983, p. 148; Gershuny, 2004). Unpaid work has, of
course, a direct influence upon the nature of the leisure time enjoyed in countries across
the HDI spectrum and, as a result, the types of activities that people can engage in when
not earning a livelihood. In Changing Times: Work and Leisure in Postindustrial Society,
Jonathan Gershuny surveys some of the social changes that occurred from the 1960s to
1990s within western nations, many of which are now considered to be post-industrial.
Central to his account is evidence that the amount of leisure time converged between
countries over the course of three decades, and that leisure time increased overall. In other
words, countries formally with more leisure time gradually had less, and countries with
less leisure time gradually had more, but in total leisure time grew. As a result, within
developed nations by the 1990s people were doing less paid and unpaid work (p. 131).
Similarly, convergence was also observed by gender, such that over the same period men
did less paid work and (slightly) more unpaid work, while women in general did more
paid work and less unpaid work (p. 219).8
Emerging from Gershuny’s work is the link between a reduction in unpaid work,
increasing leisure time, and social and economic development. A result of this is that
within the west, in general, individuals are able to participate in leisure activities
uncompromised by the necessity of having to do unpaid work, and thus at specific times
can engage in consumption-based leisure. In other words, social and economic processes
associated with development lead to a clearer division of non-work, leisure activities on
the one hand, and paid work on the other.9 The distinction between periods of work and
non-work and their apparent dependence upon development can be observed in Figures 4
and 5, in which there are significant correlations between the HDI and download
dispersions across the week and day. In light of this, the differences in the weekly
download profiles of Indonesia and Singapore in Figure 3 also begin to make sense.
Weekends within Indonesia appear not to be dominated by consumption-based leisure in
which music can be excessively acquired. Rather, only a small increase in downloading is
observed, suggesting that individuals continue to engage in weekday-like activities, i.e.
unpaid work, perhaps of a domestic nature. In Singapore, on the other hand, a large rise in
downloading on Saturday and Sunday indicates that the weekend is associated with
consumption-based leisure and, consequently, elevated levels of music acquisition.
Indonesia is relatively low on the HDI, Singapore relatively high.
Figure 6 reported a significant correlation between preferred track-year and HDI, with
countries lower on the HDI preferring older tracks. Within Nokia’s music service, each
country largely had access to the same collection of songs (> 95% overlap), with some
small regional variation. As a result, the median track-release date for each country was
within single year. The variation in preferred track-release year in Figure 6 therefore
cannot be explained in terms of the availability tracks within each country. Although, as
previously suggested, the variability in preferred track-release date may have had
something to do with the depth of Internet use and the pace at which technological media
are able to penetrate society (Chinn & Fairlie, 2010), it seems likely that other factors,
perhaps relating to “cultural liberty” and poverty, may be at play. As noted by Sakiko
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Fukuda-Parr, a chief contributor to the 2004 Human Development Report examining
cultural liberty, “The different dimensions of human life have strong interrelations. Even
poverty, a central economic idea, cannot be adequately understood without bringing in
cultural considerations” (UNDP, 2004, p. 13). A central idea here is that poverty, which
we might use as a loose proxy for underdevelopment, has cultural implications and
therefore influences the cultural choices people make, including those relating to music.
Whether this is sufficient in and of itself to explain the finding in Figure 6 is debatable
however, and further research is required in order to understand the preference for older
tracks in countries low on the HDI. Finally, as there is no information about the age of the
users in the database, we were unable to ascertain whether a preference for older tracks in
less developed countries was due to user age. However, perhaps paradoxically, the mean
population age in lower HDI countries is typically lower than in high HDI countries,
which, prima facie, might lead one to surmise that these countries would prefer more
recently released music. Arguably, that the reverse was the case suggests that a more
complex cultural explanation to this phenomenon should be sought.
The conclusion, albeit tentative, that the amount and type of leisure time (involving
unpaid work or not) impacts music consumption is consistent with the finding, shown in
Figure 7, that unemployment levels influence downloading. Here the distinction between
weekday and weekend, i.e. the compartmentalization of the week into discrete areas of
earning and consumption-associated leisure, was seemingly eroded in southern-European
countries affected by high unemployment. Moreover, this finding was strengthened by the
inverse-trend relationships in Figures 8 and 9, showing that as unemployment fell in the
north dispersions levels rose, and as unemployment rose in the south dispersions levels
fell. Clearly, this raises the question of whether these trends reflect a change in the actual
music being listened to. That is to say, does a society experiencing economic degradation
turn to certain artists and tracks, perhaps as a coping strategy either to “escape” or as a
means of venting its frustration towards the Establishment? Given music’s historical
association with counterculture and other forms of social dissent (see, for example,
Spencer, 1990), it seems likely that musical protest will indeed be a significant factor,
although the details of this have yet to be fully investigated by the authors.
Before closing, it is worth mentioning the cultural implications and broader social context
of downloading, storing and listening to music via mobile phones, as opposed to listening
to music on other mobile devices, such as iPods and MP3 players. In Sound Moves: iPod
Culture and Urban Experience, Michael Bull examines the public/private nature of the
two experiences. For some, listening to music can be a way of insulating themselves from
their environment, a way to withdraw from social interaction, whether at work or perhaps
when travelling to and from work. In these cases, the portable media player offers
exclusion and privacy, the ability “to block out external interruptions whenever and
wherever possible” (Bull, 2007, p. 69). And in this respect, portable media players such as
MP3 devices grant listeners control, an ability to consume and immerse themselves in
music without unwanted intrusions. In contrast, due to their networked connectivity,
mobile phones can be perceived as a threat to control, as a means by which the user is not
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on their own, but detectable and reachable. Given that in contemporary urban culture,
work increasingly takes place “on the go”, at home, in the car or on the train (Bull, 2007,
p. 109), the extent to which people will react against the potentially intrusive nature of the
mobile phone as an instrument of work and, by extension, as a means to deliver music
remains to be seen.
The data reported in this paper relate predominantly to one mode of song acquisition,
downloads onto mobile phones; because of the private, unconnected nature of portable
media devices, information relating to their use is more limited, circumstantial, and based
upon polling surveys. Although mobile phone and portable media devices both involve
downloading, and possibly the syncing of libraries across devices, our exclusive use of
mobile-phone data inevitably biases our database, and we would caution against a caveatfree interpretation of our findings. However, due to the ever-decreasing cost of mobile
phones, particularly in developing countries (Fontevecchia, 2014), and the extent to which
they have become a pervasive technology throughout the world, we contend given the size
of the data accessed that our analyses paint a representative picture of current patterns of
national music-acquisition.
This paper has highlighted and expanded the inclusive, multidimensional and culturally
embedded statistic of the HDI by linking it to global patterns of music consumption.
Through various measures and statistics we have shown that the HDI does indeed capture
and reflect an important aspect of human culture, music downloading. However, perhaps
the final word on the evaluative goals and future possible success of the HDI should be
from one of its champions as well as staunchest critics, Amartya Sen:
The future of the enterprise of human development will inescapably be very different from
the past in all kinds of particular ways. It is incredibly important to identify the basic
comprehension of social evaluation and assessment that makes the enterprise of human
development what it is, and which is captured—however imperfectly—in these reports and
analyses. The issue of plurality and openness to multiple concerns is quite central to the
success of the exercise (Sen, 2000, p. 18).

To the plurality at the heart of human development we may now add the human activity of
downloading music.
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1

These are commercially sensitive data and therefore public access is restricted. People wishing to access these
data should contact the corresponding author.
2
Unlike central tendency measures such as the arithmetic mean, median or mode, dispersion denotes the
variability, scatter, or spread within a distribution. Examples of statistical dispersion include variance, standard
deviation, mean difference, median absolute deviation and interquartile range. A numerical measure of
dispersion is a nonnegative real number that is lower when the data are similar and higher as the data become
more variable. Standard deviation, the dispersion statistic used in this paper, measures how much variation exists
from a population mean. A relatively low standard deviation indicates that the data tend to be very close to the
mean; a high standard deviation indicates that the data are spread out over a large range. For a finite number set,
the standard deviation is calculated by taking the square root of the average of the squared differences of the
values from their average value (Howell, 2011, p. 41).
3
For an overview of the methodology and principles underpinning HDI, written relatively soon after its
inception, see McGillivray and White (1993). Sagar and Najam (1998) offer a critical appraisal of the HDI with
suggested amendments to the calculation to improve its accuracy and relevance.
4
The HDI has undergone numerous revisions throughout its 23-year life. For example Ranis, Stewart and
Samman (2006) proposed an expansion of the HDI’s three categories, longevity, education and living standards,
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to eleven categories of human development, including “mental well-being” (i.e. an individual’s psychological
state), “empowerment” (particularly of the deprived), “political freedom”, “social relations”, “community wellbeing”, “inequalities”, “working conditions”, “leisure conditions”, and so on. Of these, many were found to
correlate highly with measures such as under-fives’ mortality rates, not currently included in the HDI.
5

Malaysia is a federal constitutional monarchy consisting of thirteen states and three federal territories with a
population of approximately 28 million people. Although the country is multi-ethnic and multi-cultural, the
constitution declares Islam to be the state religion, whilst guaranteeing freedom of religion. According to the
2010 Population and Housing Census, published by Malaysia’s Department of Statistics, approximately 61% of
the population practice Islam, 20% practice Buddhism, 9% Christianity, 6% Hinduism and 1-2% practice
Confucianism, Taoism and other traditional Chinese religions (Department of Statistics, Malaysia, 2010, p. 82).
6

Correlation is of course not necessarily evidence of causation, and it should be stressed that any number of
independent variables might contribute to download distributions. The correlation analyses presented in this
paper are therefore not intended to show conclusively that there is a relationship between the HDI and music
consumption, rather that, having weighed up the plausible alternatives, it is likely that the factors underpinning
the HDI are associated in some way with music downloading. For further discussion regarding correlation and
the confusion of cause and effect, sometimes referred to as “post hoc ergo propter hoc”, see Damer (2012, p.
194).
7
The median track-year per country was established from information contained in the Million Song Dataset, a
freely available collection of audio features and metadata for a million contemporary popular tracks (Million
Song Dataset, 2013). The Million Song Dataset was used to find the original release dates for a large number of
tracks within the database, with which the preferred track-year correlation analysis was carried out.
8

For a comprehensive analysis of the relationship between work and leisure, including theories of work-leisure
compartmentalization, see Haworth and Veal (2004).
9
The trend to greater leisure within the United States is the theme of Mark Aguiar and Erik Hurst’s 2007 paper,
which shows that between 1965 and 2003 leisure for men increased by six to nine hours per week and for
women by four to eight hours per week.
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