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Preface

Whenever new technologies are introduced systerolaginges in the social stratification of
societies are to be expected, as theories on @reship between social inequality and
technology suggest (Rogers 1995, Webster 1997¢lZa$097). The digital divide is a model
case for a systematic change; ever more informadiamailable exclusively via the Internet
and only those who are online benefit from thisedepment. Attempting to assemble an
exhaustive list on the available online informatsaems like a hopeless task: Daily politics,
online education, health news, technical ideasapgor applications, dangerous consumer
products, opinions, personal data, communal fonnagiiries, public policy, banking,
brokerage, phone numbers, addresses — the numindormhational items addressed online is
growing daily. Some people swear that these chaagemaking their life easier while others
complain about informational overcrowding, becathsy are no longer able to discern the
important from the dispensable. Whatever stanctake in the current debate on the
emerging “information society”, it is here to stayd people who remain offline disqualify as
full members.

What makes computers and Internet so unlike otbeséhold technology is their
manifold but often complicated application in thentan-computer and interpersonal
interaction, regarding dyads (n=2) as well as ettoeally large groups (r~> 801.4 million,
total online population in 2005, CIA 2006). Isseesinected to the use of the new
technologies draw attention to fact that the diglteide is not only related to the inquiry into
who has and who does not have access. Very oftdailte notice whether people are able
to adequately apply the technology, i.e. feel camteenough to search the Internet and get
the results they were looking for in the first @ado date, no internationally comparative
study has been carried out comparing the averagédé versatility, skills, or proficiency of

computer- and Internet users in different countiegblicly available data on average



computer or Internet skills are rare and the curséurdy is no exception. Only in Chapter 6
are aspects of qualitative computer and Internetonssented — a comparison of computer
and Internet activities between different socialugrs®

| hope the results of my current studies will sgyigyen the conviction that it is time to
gather additional publicly available data on thalgy of Internet and computer use. For
several years, however, the most pressing issubdasaccess rather than proficiency, as
diffusion rates in most countries stopped incraasina 50 to 60% household level. Thus, the
“why” of computer und Internet access is what naighe chapters deal with. The results in
several of the following chapters show that theafsgew technologies is by no means status
“neutral” as it appears to be at first glance;résearch problem is multi-dimensional.

The interdependence of social structure and compnt Internet use sparked my
curiosity back in the year of 2000, when | prepatefirst drafts of my current project. In
various places of this compendium | discuss thectsfof the digital divide on gaining socio-
economic advantages, and they are manifold. Thigpdation — to quote Hannah Arendt —
“obviously could contain more or fewer chaptershwiit for that reason changing its
character “ (1961: 15). Article upon article coblalve been stacked, but the gist of it is
contained in the current selection. Therefore,@siten was made to draw the line at some
point and present my results. The reader will ingtructured overview on what causes the

digital divide and what consequences to expect ttamnewly emerging division.

| remain indebted to Jiirgen Schupp from the DIVBénlin for supporting my requests from within the
institute to get more information on the secondtdiglivide. To my knowledge the GSOEP special syr2005
has remained the only publicly available set ohdat contextual computer and Internet use thus far.



1. Introduction

Never before in history has it been possible tdarge such quantities of man made
information in such little time at such short neti@oday we are living in a society where
information technology has fundamentally transfadrttee flow of knowledge, global
economy, social interaction, and information net®or we have entered a “network age”
(Servon 2002). The questions that arise while ofisgthese changes are how they affect
existing power relations and patterns of sociatjuadity. At the end of 2003, a declaration of
the UN at the world summit in Geneva containedatestent “[...] to build a people-centred,
inclusive and development-oriented Information $tciwhere everyone can create, access,
utilize and share information and knowledge [...p{sce: www.itu.int/wsis). This is an
official recognition at an international level af\w important the participation of common
people is for developing informational skills. Sinthen an annual world summit on the
information society has been hosted by the UN (@y,M3").

In Germany, indications exist that the transmissibmessages via electronic media
has reached the status of fulfilling a basic needew of the proportion of income allotted to
communication (Noll & Weick 2005). But the chancégeople in society to access and use
computers and the Internet are heavily biased atitig a newly emerging pattern of social
inequality. When we study trends and reasons ®ntimber of people who access and use
computers and Internet within and across socigteeare analysing thdigital divide

What is meant by this abstract terminology is tivestbn between individuals and
households at different socio-economic levels, ndigg their likelihood to access and use
computers and Internet. The scientific relevanciefdigital divide involves the introduction
of a new perspective in studies on social straiifon. Important questions cover aspects of
model optimization, the identification of new craicvariables for studies in social inequality,

and the introduction of external innovation effemtsmodern social settings. Socially relevant



topics involve studying trends in social inequalitye identification of endangered groups,

and mapping prospective future developments.

1.1. Technology and Socioeconomic Inequality
First studies on this topic began to appear duhiegl980s, coinciding with the increased use
of computers at home and in companies. In 1986, H@amd questioned Daniel Bell’'s (1973)
notion of knowledge becoming an “axial principl@’modern societies. Recent results
regarding the interrelationship between the digitaide and social inequality, though, are
putting more emphasis on this principle. Of couraegly ever does the reality of innovation
adoption follow a smooth, well-behaved, linear msxcas outlined in Rogers’ diffusion
theory (1995, see Chapter 1.2.1, below). Frequeimitypvations happen to emerge in a rather
complex, uncertain, or disorderly fashion (KlineR@senberg 1986). After the success of a
new technology has been positively identified, iienber of people who access and use it is
supposed to increase. This assumption has leaarcbges to believe that in the long run the
digital divide might dissolve just likefata morganai.e. time would take care of the problem
(e.g. Compaine 2001).

However, such an assumption has to be hedged awtmats. Since 1996, more than
500 studies have appeared underlining the intemdealid relation between the digital divide
and social stratification. Until today computery@aot yet reached the developmental stage
of a “push-and-go” application like telephones @tie phones. Computer and Internet are
complex multi-tasked technologies where people spedific skills to launch applications
and efficiently use the devices for their dailytinas. What is more, although the overall use
of computers (but not the Internet) has gone beybe®0% margin these days (Chapter 5),
considering the socioeconomic background of thesuse observe a heavily lop-sided

profile: native young males with a high educatioa much more likely to belong to the group



of computer literates than, e.g., elderly foreigméles with a low educational background
(Chapter 3). As computer literacy is linked to ssilike formal education, labour market
chances, public policy, social networks, life datiion, or political influence unequal
distribution already increasingly influence currential settings (e.g., Statistisches

Bundesamt 2006, pp. 524).

1.2 Theoretical Background

Although the study of the digital divide is relaly new to the agenda of research on social
inequality, several theoretical streams may beedisa discussed in detail below. The order
of their presentation is according to the extewlich they entail technical details on the one
side of the scale and social interaction on therogide of the scale. Neither of the theoretical
approaches presented here can do without thesegadients, because studying the digital
divide covers issues on technology implementatamwell as social behaviour.

Theoretical notions picturing the outcomes of saakations can serve a number of
issues. In the next paragraph Everett Rogers’ (18®fkision theory is addressed which
infuses several theoretical ideas derived fronrmtiterral sciences and underlines that the
digital divide is a temporary phenomenon. On theti@oy, critical theory (mainly by Herbert
Schiller) upholds that the introduction of new teclogies reinforces traditional lines of
social inequality, deepening the gap between tfoenrational “haves” and the “have-nots”.
Schiller, for example, looks intensely at the quyadf information. He coined the term
“garbage information” that diverts, amuses, or gusbut offers little value and insinuates
that the people at the bottom of the class systemsv@amped by this sort of information. On
the other hand, privileged people are “[...] ablextend their advantages by access to
sophisticated information resources” (Webster 1@9B1). The third general theoretical

stance presented here, covered by the micro, rmaadanacro level model, is designed to



facilitate empirical comparisons and track dowrrent societal developments with regard to

the digital divide (Korupp 2006, Korupp & Szydlik@5).

1.2.1 Diffusion Theory

The diffusion theory methodically maps out the viaayv new technologies enter modern
societies and how their use inter-depends on simtelaction and human network ecology
(Rogers 1995). Diffusion theory is lop-sided towsateichnical details. Two fundamental
frameworks need to be understood in order to giteesputline of diffusion theory and its
application to research on the digital divide.

Firstly, a sigmoid curve depicts the time and shafgbe process through which new
technologies diffuse into a modern society. Seogndier typologies (in the sense of Max
Weber’s ideal types) are normally distributed igisty. These two basic abstract traits are
best detailed using graphical displays of how thiminology may be understood. The basic
model of diffusion dynamics slowly slopes upwardilus so-called “critical mass” is reached
(see Figure 1). Beyond this point adoption ratesease quickly. Note, however, that a time

frame for the diffusion rates is not specifiedhe Figure 1.
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Figure 1: S-shaped Adoption Curve (Rogers 1995:314)
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To explain why inequality of access occurs, Rogeeated five ideal adopter categories.
Figure 2 depicts the population distribution of¢heategories. The diffusion of innovation is

assumed to run from the left categainynpvatorg to the category on the rightgggards.

Innovators

Early Early Late
Adopters Majority Majority Laggards
13.5% 34% 34% 16%
X-2sd X-sd X x+sd

Figure 2: Adopter Categories (Rogers 1995:262).

The swiftness of technology adoption is dependargaveral individual characteristics. So-
calledinnovatorsare the first to try out new technologies. Investmay form a part of this
group, although by no means an exclusive part. Hneysually wealthy, young, and well-
educated. Economic resources are needed to cub@oiosses in case a new technology
fails to succeed in an initial trial period (as,dor example, the invention of the visual
phone). Additionally, they are young and entrepuoeia¢ and like to try out something new. A
good education is needed in order to be well-infdrand have sufficient resources to handle
new inventions.

Following the Innovatorgarly Adoptersstart using a new technology after it has
undergone a successful initial trial period. Tasand ideal type is supposed to have opinion
leadership — today we probably would label theraritisetters” — leading their followers (the
Early Majority) on to try out something new. After tBarly Majority has adopted the
innovation they are followed by theate Majority. TheLaggardsat the other end of the

distribution are the last to adopt new technologied some of them never daggardsare
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often elderly people and to some extend sociatilated. The socio-economic status for these
adopter categories is assumed to decrease, stattinghelnnovatorsand ending with the
Laggards

Thus, according to the diffusion theory the adapt new technologies is determined
by people’s age, the nature of their social netwpakd their socio-economic background.
These background traits, however, only influeneesiftness of adoption. Over time,

successful new technologies are adopted by evdiyidual in a society (see Figure 1).

1.2.2 Class Theory

The connection of social class and new technolagaesbe traced back to Herbert Irving
Schiller a renowned media critic and sociologist. dfitically assessed the relationship
between the access to media and power, particuattyregard to information content. His
main stance is that although there have been témfinal changes and the very infrastructure
of data exchange has altered considerably, cagiiaind traditional antagonistic class
relations remained constant (Schiller 1981).

Among critical theorists, this notion has not gameontested. Although the
capitalistic system has continued to stay intaet|rier (1989), for instance, emphasizes that
the contemporary economic system has evolved orteething he labels “techno-capitalism”,
where knowledge and information equipment “[...] plagreasingly important roles in the
production process, the organization of societyeretyday life” (p. 180). According to
Webster (1997), however, the crucial focus of Mamxiheory continues to rest on the role of
power, control, and interest. Thus, neither ofgdheve viewpoints invalidates the traditional
theoretical terminology used by earlier generatioinglarxists.

Within critical theory, information is understoad an intensely self-interest serving

commodity. It is particularly important to recogeithe role of power and control here.
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Schiller (2004) offers myriad examples, picturihg small (and declining) number of media
companies that are currently undermining the doetaf free speech, or the increased
commercialisation of the universities where tiesMgen university researchers and private
cooperation have grown quite close, or the comrakseition and privatisation of government
information, often claimed by departing officialthe power of information access or
selective obliteration is used to monopolize pubbonmunication, deal making or selling of
scientific findings, and regarding public infornatias private property that may be sold as
personal memories or historical studies. Schild$ that the information society revolution
has mainly served the interests of wealthy andiafl users, who to date gained easy access
to a vast arena of important information. For tgér part of the population, however, “[...]
the quality and the availability of information less a lot to be desired” (2004: 265).

The historical development is pictured in austelewrs. He draws close connections
between the development of the information “highsVagnd the steady growth of corporate
powers over the last fifty years. In many post-stdal societies rudimentary
commercialisation has taken over, myriad publicfions have become privatised, and an
increasing number economic activity is constanding deregulated. Schiller (1989) holds
that information and quality data serve mainly teetnthe needs of the affluent segment of the
population whilst the larger part of society is offtfrom this information “revolution”. For
him the newly emerging technology of the Interisetd@ exemption to this phenomenon, as
plans to commercialise the Internet are steadibgpassing and may be expected to be
implemented in the near futurdi@.). According to critical theory it cannot assumbd t
digital gap will close aany time because political interests and traditional pore&ations

systematically undermine progress towards moreosgonomic justice.
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1.2.3 The Micro-Meso-Macro Model

In theoretical models, the use of computers resatitise highest level of a multidimensional
concept of information technology access (De H&#%2 The use of computers is based on
skills, which are based on possession, in turingsin motivation. Without having passed
any of the former stages, people are unlikely s]oasmputers for their private means.
Starting from this perspective, the digital dividencorporated into a multi-dimensional
framework. Who are early adopters and why are theyirst in line to use computers for
their private means? Regarding thiero-level one is mainly looking at effects of knowledge
or human capital, that is, education and compitenaky. For theneso-levebne can identify
household settings and their influence on indivicdanputer use. Thirdly, th@acro-level
includes domains of group membership, that is, e, gender, ethnic background, and

national differences (see Figure 3).

Macro-Level: The Social Context

Meso-Level: The Household

Micro-Level: Knowledge

Influence Private Computer Use

Figure 3: A Theoretical Model of the Digital Divide
Concentrating on thmaicro-leve] knowledge or human capital includes general aedific
schooling and training, for example, high schoplalinas or vocational training (Becker
1964). Levels of education and vocational trairang positively connected to people’s use of

computers; computer literacy is merely an additi@dcational skill. Getting acquainted
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with computers at work (usually in white-collar g)bncreases the likelihood that a person
uses one for private purposes.

Focusing on theneso-levelsituated between the individual and the socletad|, the
focus should rest on household composition anduwaopson restrictions, embedded within a
socio-ecological framework (Watt & White 1999). Témcio-ecological periphery includes
habitation and technological environment. The ities for children to deal with computers
are straightforward: Computer use includes plagames interactively and facilitates doing
schoolwork (Leu 1991). While catching the attentdrchildren, teenagers, or young adults,
the question remains how children induce their pareo use computefsSeveral issues are
relevant. For instance, parents want to protect tidédren from unwanted informational
content. The best way of doing so is to know homgoters work and control the content
offered. At this point patterns of computer uselacated in families at the level of control
and regulation (Beisenherz 1988). The second issuesumption restrictions, should mirror
the structure of economic inequality (Ekdahl & 0002, Martin & Robinson 2004).

Regarding thenacro-level several potential determinants are identifiedtegation,
gender, ethnicity, and regional differences. Thesthtical approach including generations is
derived from a concept called “technical generatiand outlines four ideal types
(Sackmann and Weymann1995): The “pre-technicalrgéina” (born before 1939) grew up
in an environment bare of household technology; ge@eration of the household revolution”
(born between 1939 and 1948) was raised while lkatsicen technology like kettles and
refrigerators diffused into private households;tthed “generation of advanced household
technology” (born between 1949 and 1964) grew wp mwventions like the washing
machine, stoves, central heating, i.e. more sdpatst technology; the following “computer

generation” (born after 1964) was raised with ameasingly digitalized set of home

% To this day, the effects of computer use on chiith social development cannot be predicted prigofeey.
Subrahmanyam et al. 2000).
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technology. Today computer chips are implementediarowaves, washing machines,
fridges, telephones, heating systems etc. Accortitige technological generations approach,
the home environment that people are raised inmé@tes their general habits towards new
technologies later in life.

Aspects of gender are of crucial importance becaegeoles are determined by a
whole set of social norms and values (see Chaf#i8)2 Today we still observe a troubling
gender inequality when it comes to judging paratign rates of women in any of the related
fields of information technology (Fountain 2000, rigpp 2006, Korupp et al. 2006). Census
data show that fewer women than men own a comppaeticularly if they live in a single
household (Statistisches Bundesamt 2003, p.24)eSesearchers suggest that women are
not socialized to become involved in matters ohtedogy (Brunet & Proulx 1989, Newman
et al. 1995). Regarding computers, however, both amel women are fascinated by the
multitudinal applications of this new technologut tvomen are less emotional about
computers and geared mainly towards practical egipdins (Lochel 1992, Fox 2006).

Ethnic differences for computer use are no lorgéebated issue. Continuously
disputed are the reasons for ethnic differencéisdardistribution of computer and Internet
users. People of other than the major native ettmuap may tend to perceive a computer
language to be culturally different, to belong tecacalledouter sphergNohl 2001). Most of
the computer programs bought in a country use adivguages or English languages for
their user interfaces. These distinctions may cdetayed diffusion of computers among the
different ethnic minority.

In different regions large differences continuexast including average prosperity,
labour market chances, or political influence. Rdog Germany, for instance, in 1993, the
first official numbers on the distribution of hormemputers showed PC ownership in West

Germany to be at a 22.4% level, compared to onl§%6f the households in East Germany
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(Statistisches Bundesamt 1994)nequal starting positions at the beginning of the
information revolution may be responsible for regibdifferences and ought to be considered
in studies on the digital divide. Altogether, tm®del forms no unilateral theoretical stance,

but is meant to capture the multidimensional aspeftthe digital divide.

1.3 Summary of this Study
How the digital divide is affected by and affedts fabric of social inequality is the main
focus in all of the chapters of this compendiumthie second Chapter a historical account on
the effect of the introduction of computer techrgyl@n income is offered capturing
significant changes between 1979, 1986, 1992, 808.IEmpirical analyses are based on
four large German labour market censuses with ajypadely 87,000 cases. Results show
that in 1979, the use of a computer at work in@sascome levels of (male) workers, albeit
for people who are working in the information segingf the labour market. Over time,
advantages regarding the early adoption of this teetwnology slowly disappear. Effects of
computer training on income levels cease to exasiben the years of 1979 and 1999.

Chapter 3 offers an empirical model that showditkeattempt to test the micro,
meso, macro model. The empirical findings are oapdid for the years of 1997 and 2001 of
the GSOEP. Large net effects are observed on tkeorevel, for gender, Turkish ethnicity,
and generation. On the micro- and the meso-leeeh#t effects are substantial, too.
Knowledge and household setting significantly aaléxplain who accesses computers and
who does not. It remains an open question as toghpetential lack of primary social ties, i.e.
living with children, may be compensated to helpsel the digital divide.

After the empirical replication a repeated attetopgmpirically analyse the outcomes

of the micro, meso, macro model is broadened irgoczal trend analysis in Chapter 4. The

% Before that, the statistical yearbook of the GOfRrs information on radio and TV ownership onlyof
1990 to 1993, the statistical yearbook for the itednGermany contains information on PC ownershig/iest
Germany only.
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1997, 2001, and 2003 GSOEP waves contain dataivatgocomputer and internet use, as
well as information on past and present socioecanoircumstances. Results show that in
2003, membership of technical generations and ethexckground in large part determines
the use of new technologies. By illustrating th@amance of human capital and family
context we are able to explain additional diffesmtound for computer and internet use.
Effects of income, gender, and living in a singbei®ehold are significant. Our study shows
that some of the long-term consequences of theed®-@erman separation are diminishing
with regard to computer use. We demonstrate thataimuand social capital are more
important than economic capital to explain privaaenputer and internet use. Indications for
higher social classes to secure or even increaseféivourable social positions exist. Most of
the empirical work was carried out by the firstremrt Marc Szydlik gave ample input to help
me refine the theoretical and empirical model irmgtkr 4, which more than merits his
inclusion as a co-author on this paper.

Research on the digital divide has been widelyotsid for exclusively focussing on
the first digital divide — access to computers artdrnet. The results of Chapter 5 add
insights on how socioeconomic background is rel&ddtie second digital divide, i.e. levels
of competence for using computers and Internet.iigrhypotheses are derived from
diffusion theory. Gender and nationality are introed as important characteristics. Results
from the GSOEP special survey of 2005 indicate gleader, generation membership, and
educational level have a double edge on the diditédle: They explain access as well as
competence for using computers and Internet. Nalityrand the size of the social network
are significant for computer and Internet accessbtifor levels of competence. While the
first digital divide remains substantial, the setaigital divide is following in its wake. In
this chapter all the empirical models and stati$tialculations have been carried out by the

first author. Harald Kiinemend and | had a numbexténsive discussions about the

18



theoretical outline of this paper, meriting his didth as a co-author to this paper. Jirgen
Schupp supported me extensively at the DIW to psacee of my questions into the GSOEP
questionnaire of 2005 by which, as far as | am eomed, he more than earned his place on
the list of co-authors.

My central question in Chapter 6 is how differeniremternet use for private ends in
a European comparative perspective can be explatttboretical model applied to all
member states of the European Union shows th&rngdducation is the main indicator for
internet use for private ends. But the strengtitsahfluence varies between countries. A
hypothesis is posed that over time the effect ifaiy education on internet use decreases as
more users hook up to the internet. In 2002, tivee&d influence is expected in countries with
high diffusion rates and vice versa. The resultsisthat momentarily this hypothesis may be
maintained. Based on the empirical outcomes, @amgitis made to assort countries along
cultural similarity. Three different “diffusion remns” are identified: The southern “diffusion
region” consist of Greece, Italy, Portugal and 8phicluded in the eastern region are the
Czech Republic, Hungary, Poland, and Slovenia.CEBméral region includes Austria,
Belgium, Germany, Denmark, France, Finland, IreJdnckembourg, The Netherlands,
Norway, Sweden and the U.K. The most important leanen, however, is that a country’s
proportion of tertiary educated adults mainly deliees the speed of innovation diffusion.

In Chapter 7 the focus shifts to a special probhgthin the digital divide: the use of
new technologies by senior citizens. As the Intesrsocietal pervasiveness progresses,
offline senior citizens are becoming increasinggadvantaged regarding the quality of their
life. We examine reasons for non-use and the dpuwsdat of the frequency, intensity, and
socio-demographic correlates of Internet use ansengpr citizens in Europe. Consequences
at the individual and societal level are discus3é@ Eurobarometer of 2003 offers a range of

variables to explore the diffusion of Internet teglogy among 55+ year-old people in
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Europe. Descriptive statistics, logistic regressjand a population average model are used to
identify the correlates of Internet access in fdiffierent welfare regimes. Within the
population segment of the senior citizens agesisadifying variable. Marital, occupational,
and educational status have a large impact onivelelhances to access the Internet. By and
large, gender differences do not exist. The sizéiseocoefficients differ between the four
welfare regimes although most of the results carepkcated for the European region.

Private access possibilities, motivational indéfece, and deficient knowledge seem to be the
crucial for the decision to remain offline. Finasdatoncerns play a minor role. Except for
gender differences, existing socioeconomic inegjealcrystallise within the senior

population as Internet access continues to befdahlong traditional lines. Social policy
must keep up efforts to close the digital age gagticularly in the Southern regions of
Europe. The joint work on this paper together Witirald Kilnemund contains a collaborative
introduction, theoretical outline, and conclusi®he empirical work and statistical models,

presentation of the results have been carried pthéfirst author.
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Abstract: In modern societies, the digital divide indicates the emergence of a new form of social inequality.
The theoretical model presented in this paper captures effects on the micro-, meso-, and macro-level. The
empirical findings are replicated for the years of 1997 and 2001 of the GSOEP (the German Socio-Economic
Panel). Large net effects are observed on the macro-level, for gender, Turkish ethnicity, and generation. On the
micro- and the meso-level the net effects are substantial, too. Knowledge and household setting significantly
add to explain who accesses computers and who does not. It remains an open question as to how a potential lack
of primary social ties, i.e. living with children, may be compensated to help close the digital divide.

Keywords: Computer, knowledge, children, generation, gender, region, ethnicity

Introduction

The digital divide presumably forms an additional source of inequality within the already established social
ordering. This sort of assumption may be challenged by charges of studying a non-existent myth or a “luxury”
problem (Compraine, 2001). However, research results so far paint an entirely different picture. For example,
computer literacy has been found to increase social activities and school performance (Wagner, Pischner, &
Haisken-DeNew, 2001; Wagner, Pischner, & Haisken-DeNew, 2002), enhance mathematical and language skills
(Attewell & Battle, 1999), improve successes in finding a job (Boes & Preifler, 2002), and last but not least,
increase hourly wages (Kim, 2003). It is, therefore, important to find out why some people use computers while
others do not.

When dealing with the digital divide, a certain lack of consistency becomes obvious as to how and for what
purposes this terminology is used. It may, therefore, be helpful to start with a definition. I define the digital
divide as the gap between the technological “haves” and “have-nots”, particularly regarding private computer
use. Sometimes a theoretical distinction is made between the “first” and the “second” digital divide (Attewell,
2001), that is, between the “access” to computers and the “purpose” of computer use (Hargittai, 2002; 2004).
The former refers to research on the use of computers while the latter deals with the diversity and complexity of
computer use. Before dealing with problems on user profiles, however, it should be made clear, who uses
computers and who does not and why not.

The current study deals thus with the question to what extent private computer use is determined by socio-
economic background. Studies that have dealt with this question so far have included the influence of social

Sylvia E. Korupp (sylvia.korupp@uni-erfurt.de) works as an assistant professor for methods of social research at Erfurt
University, Faculty of Economics, Law, and Social Sciences, Nordhduser Str 63, 99089 Erfurt, Germany. For further
information, visit www.uni-erfurt.de/esf. Acknowledgements are due to Marc Szydlik and the anonymous reviewers for their
helpful comments. Special thanks go to Mark Peacock for his useful remarks.
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inequality, region, and ethnicity.' Beginning with the former, the digital divide is connected to socioeconomic
inequality (e.g., Attewell, 2001; Bonfadelli, 2002; DiMaggio, Hargittai, Russel , & Robinson, 2001; Ekdahl &
Trojer, 2002; Jung, Qiu, & Kim, 2001). Usually, “classical” attributes like education and income are introduced
to explain the digital divide. A general finding is that the development of the digital divide parallels that of
economic inequality (Attewell, 2001; Bucy, 2000; Ekdahl & Trojer, 2002; Luke, 2000; Martin & Robinson,
2004). A study on German teenagers from the lowest educational echelons shows that primary cultural skills,
like reading and writing have to be improved before computer or Internet literacy may be acquired (Kubicek,
2004). For obvious reasons the use of new technologies like the Internet strongly depends on people’s computer
skills (De Haan, 2004; Raban, 2004). Thus, without a decent educational background people are unlikely to use
a computer. This underlines the catalytic effects of the digital divide on social inequality as mentioned above.

Additionally, regional studies underline exclusionary trends. Dolnicar, Vukcevic, Kronegger, & Vehovar
(2002), for example, shows that the use of computers in Slovenia has fallen far behind that in the EU. For the
U.S., other studies forecast low income urban communities to be disqualified for further technological
advancements (Servon, 2001). Other findings underline the relations between a lack of means to invest in
infrastructure and the underdevelopment of rural areas (Hollifield, 2003). Others still stress that a general
shortage of human capital in rural areas adds to a developmental lag (Malecki, 2003). Results from a European
project indicate that the digital divide remains a pressing matter (Anderson, Brynin, & Raban, 2005). Compared
to mobile technology (which has almost reached saturation level), for some time now the diffusion of the
Internet has been stalling in various countries (ibidem). Using computer technology is probably more heavily
linked to social structure than mobile phone technology.”

Research results on the influence of ethnicity cover a large range of issues. Some show that the digital divide
reinforces race antagonisms between the North and the South of the world (Nelson, 2002). A study on ethnic
differences between Anglo-Americans and Hispanics underscores the importance of ethnicity regarding the use
of the Internet (Hacker & Steiner, 2002). Ethnic studies on small group behaviour show that race influences
participation modes in seminaries on new technologies (Carstaphen & Lambiase, 1998). All these issues — social
inequality, region, and ethnicity — seem to have a substantial influence on private computer use and need to be
considered in a theoretical model.

Before turning to such a model, however, let us look first at the level of computer use in Germany. In 2002, only
35 out of 100 people in Germany owned a private PC, accounting for a 15% increase between 1990 and 2002
(IdW, 2003). However, two issues are evident here. First, most of the studies deal with the number of
computers, hosts, Internet connections and the like without offering any explanation for the current
developments (AG.MA, 2000; http://www.golem.de, 2000; http://www.heise.de, 2003; SPIEGEL, 1996;
Statistisches Bundesamt, 2003; Van Eimeren, Gerhard, & Frees, 2003). This bespeaks a predominantly
economistic view towards the problem, disregarding any social or cultural frameworks.

Secondly, the more recent a study, the more positive its undercurrent. In 1996, for example, concerns were
voiced about the possible generation of status barriers regarding the use of new technologies (SPIEGEL, 1996).
In 2003, however, a study appeared with the header: “More than half of all Germans are online!”
(http://www.heise.de, 2003). International comparisons show that in Germany, however, the private use of
computers is at a moderate level at best (Statistisches Bundesamt, 2003, p. 25).°

One area in which a theoretical explanation is sought for the digital divide is an international comparison of the
number of Internet hosts. Here the diffusion rate of technology is related to general levels of trust and average
material well-being in countries (Bornschier, 2001). The study shows that an early diffusion of Internet
applications within a country is connected to high degrees of average trust and tolerance.

Despite numerous theoretical reflections on the matter, there is obviously a need for a more theory-driven
approach to understand the development of the digital divide. Most of the work reviewed here neglects the
interrelationship of different levels of social structure in their theoretical and empirical models. Studies on the
digital divide often include the micro-level or perhaps the macro-level, but disregard household settings, which,
because they represent people’s immediate social environment obviously have a direct influence on their

! Another important domain of research not dealt with here connects the influence of policy or politics to the digital divide
(e.g., Johnson, 2001 or Vartanova, 2002, for an overview: DiMaggio, et al., 2001).

2 Although this division may become obsolete in the near future as computers are developing into hybrid technologies, i.e.
mobile phones with integrated internet compliant computers.

In 2002, 40.4% of all private households were supplied with internet access as an EU-15 average, the Netherlands leading
with 65.5%, Spain and Greece at a low 29.9%, respectively, 9.2%. In comparison, Germany’s level is intermediate. Seven
countries have a higher and eight countries a lower level (Statistisches Bundesamt, 2003, p. 25).
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behaviour. Other studies will analyse the micro-level and include household effects, but fail to consider the
influence of the macro-level, although ethnic and regional studies call attention to its importance. In the next
section I develop an encompassing new framework in order to build a multi-dimensional model. After
discussing the theoretical model, the next section contains an overview on the data and methods used for the
empirical analyses. Thereafter, the main analytic results will be presented and in the last section the most
important outcomes are summarized and discussed.

The Micro-, Meso-, and the Macro-Level

The issues under investigation are reasons for people’s private use of computers. In theoretical models, the use
of computers resides at the highest level of a multidimensional concept of information technology access (De
Haan, 2004). The use of computers is based on skills, which are based on possession, in turn resting on
motivation. Without having passed any of the former stages, people are unlikely to use computers for their
private means. Starting from this perspective, the digital divide is now incorporated into a multi-dimensional
framework (see Figure 1).

Macro-Level: The Social Context

Meso-Level: The Household

Micro-Level: Knowledge

Influence Private Computer Use

Figure 1. A Theoretical Model of the Digital Divide.

Who are early adopters and why are they the first in line to use computers for their private means? Regarding the
micro-level, one is mainly looking at effects of knowledge or human capital, that is, education and computer
literacy. For the meso-level one can identify household settings and their influence on individual computer use.
Thirdly, the macro-level includes domains of group membership, that is, generation, gender, ethnic background,
and differences between East and West Germany.

Let us first concentrate on the micro-level and how knowledge influences private computer use. Knowledge or
human capital includes general and specific schooling and training, for example, high school diplomas or
vocational training (Becker, 1964). I assume levels of education and vocational training to be positively
connected to people’s use of computers. Presumably, computer literacy is merely an additional educational skill.
What is more, people with moderate levels of human capital are likely to work with computers in white collar
jobs (Korupp, 2002). Getting acquainted with computers at work perhaps increases the likelihood that a person
uses one for private purposes. On the micro-level, a positive relation is expected between both a person’s
general education and computer access at work on the one hand, and his or her private use of computers, on the
other.

The household level is particularly central to this study. On the meso-level, the focus rests on household
composition and consumption restrictions. Studies on computer use in families are embedded within the
ecological framework of family theory (Watt & White, 1999). The ecological periphery of a family includes
habitation and, more importantly, their technological environment. The incentives for children to deal with
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computers are straightforward: Computer use includes playing games interactively and facilitates doing
schoolwork (Leu, 1991). While catching the attention of children, teenagers, or young adults, the question
remains how children induce their parents to use computers.* Several issues are relevant. For instance, parents
may want to protect their children from unwanted informational contents. The best way of doing so is to know
how computers work and control the contents offered. At this point we locate patterns of computer use in
families at the level of control and regulation (Beisenherz, 1988).

Additionally, the image of the computer has developed from a distant “cold” machine into a socially “friendly”
device and according to newer research, the computer has “[...] successfully connected to middle-class ideals”
(Reed, 2000). So parents may simply want to adjust to middle-class ideals and ask their children to show them
how to use one. Parents may also believe computer literacy to be essential for children. So to encourage them
they may want to learn more about PCs together with their children.’

As mentioned above, household income restricts consumption patterns of household members. Therefore, a
close positive connection is drawn between income and the possibilities to bridge the digital divide (Ekdahl &
Trojer, 2002, Martin & Robinson, 2004). This underlies the expectation that the digital divide mirrors structures
of economic inequality. In sum, on the meso-level the expectation is that both living with children and family
income influence private computer use positively.

On the macro-level the influence of the wider social context is included. Several potential determinants are
identified: generation, gender, ethnicity, and region. The approach for generations is derived from a concept
called “technical generations” and outlines four ideal types (Sackmann & Weymann, 1995): The “pre-technical
generation” (born before 1939) grew up in an environment bare of household technology; the “generation of the
household revolution” (born between 1939 and 1948) was raised while basic kitchen technology like kettles and
refrigerators diffused into private households; the third “generation of advanced household technology” (born
between 1949 and 1964) grew up with inventions like the washing machine, stoves, central heating, i.e. more
sophisticated technology; the following “computer generation” (born after 1964) was raised with an increasingly
digitalized set of home technology. Today computer chips are implemented in microwaves, washing machines,
fridges, telephones, heating systems etc. According to the technological generations approach, the home
environment that people are raised in determines their general habits towards new technologies later in life.

The next determinant on the macro-level is gender.® Today we still observe a troubling gender inequality when
it comes to judging participation rates of women in any of the related fields of information technology (Fountain,
2000). Census data show that fewer women than men own a computer, particularly if they live in a single
household (Statistisches Bundesamt, 2003, p.24). In 1997, only approximately 30% of all Internet users were
women (Suler, 1997). Research suggests that women are not socialized to become involved in matters of
technology (Brunet & Proulx, 1989; Newman, Cooper, & Ruble, 1995). Regarding computers, however, both
men and women are fascinated by the multitudinal applications of this new technology, but women are less
emotional about computers and geared mainly towards practical applications (Lochel, 1992; Newman et al.,
1995).

Let me now turn to the last two aspects, ethnicity and region. The major ethnic minority in Germany is a
Turkish population of approximately two million members. Following a large immigration wave in the 1960s, a
number of Turkish people have lived in Germany for more than 40 years. Still, Turkish people may tend to
perceive the computer language to be culturally different, to belong to a so-called outer sphere (Nohl, 2001).
Most of the computer programs bought in Germany use either German or English as languages for their user
interfaces. These distinctions may cause delayed diffusion of computers among the Turkish ethnic minority.

Lastly, ten years after German reunification, large differences between the West and the East continue to exist
including average prosperity, labour market chances, and political power (see e.g. Deutscher Bundestag, 2001,
Geilller, 2002). In 1993, the first official numbers on the distribution of home computers showed PC ownership
in West Germany to be at a 22.4% level compared to only 16.3% of the households in East Germany
(Statistisches Bundesamt, 1994).” In the East, reasons such as insufficient funds or possibilities to purchase new

“To this day, the effects of computer use on children’s social development cannot be predicted precisely (e.g.
Subrahmanyam, Kraut, Greenfield, & Gross, 2000).

> In contrast to this, a lack of primary social ties at home should decrease people’s use of computers.

% “Gender” is included on the macro level because sex roles are important for a whole set of social norms and values (e.g.
Newman et al., 1995). Effects of ethnic background and region seem to be important according to the literature mentioned in
the introduction.

7 Before that, the statistical yearbook of the GDR offers information on radio and TV ownership only. From 1990 to 1993,
the statistical yearbook for the reunited Germany contains information on PC ownership in West Germany only.
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technologies before reunification explain part of their unequal starting position. The final goal is to detect long-
term consequences of unequal starting positions regarding the digital divide. Thus, on the macro-level, the
expectation is that being a member of an older generation, being a woman, being a member of a ethnic minority,
or living in East of Germany will influence the use of computers negatively.

As new technology diffuses throughout society, one should be mindful of possible dynamic processes which
exclude a static approach (see Figure 2). For the study presented here, the expected development is derived from
the technology diffusion model (Rogers 1995). It states that over time, successful technology diffuses into all
parts of society save into households in which people are resilient to change altogether. The main pathways run
from the highest to the lowest position, concerning education and social status (see Figure 2). As diffusion
continuously progresses and an increasing number of people use the new technology, computer and Internet
access is less influenced by social inequality. According to the technology diffusion model, one should expect
the effects discussed above to decrease (Rogers, 1995).

Medium

Educational Level

Socioeconomic Status
Low

Opinion Leadership

Figure 2. Diffusion Pathways of Computers in Modern Societies.

Data and Methods

The GSOEP is a representative longitudinal survey of private households in Germany (DIW, 2003). In 1997, the
use of computers for private and professional means was surveyed for the first time. In 2001, these questions
were posed again making an empirical replication of the model results possible for 1997 and 2001. The
unweighted number of individuals in the database is 11,636 in 1997. In 2001, the unweighted number of cases
increases to 20,708.8

Table 1 contains the cross-sectional weighted number of observations, means, standard deviations, and ranges of
all the variables used in the analyses. The private use of computers is coded as a bivariate dummy variable
(‘yes’=1 and ‘no’=0). In 1997, 23% of the German population between 17 and 99 years uses a computer,

s Only foreigners living in Germany and not belonging to the Turkish minority were excluded from the analyses. The
increase of cases between 1997 and 2001 is due to a refreshment of the sample (DIW, 2005). The GSOEP sample was
refreshed in 2001 to counter problems connected to some of the anticipated future sampling biases that may have occurred
due to sample attrition. It must emphasised that this wave contains a representative sample for the population living in
Germany in 2001. Repeatedly testing a model is useful, because a successful empirical replication offer further evidence for
precluding the presentation of chance findings. I thank the anonymous reviewers for their useful remarks on this issue.

? The translated question used in 1997 reads as follows: “Do you use a computer either privately, on your job, in your
training/education? (by computer include the personal computer (PC) or the main-frame but not purely a game machine).”
The answers are coded separately for “private” and “job, training or educational” purposes. In 2001 the question is posed:
“Do you use a computer for activities not related to work?” The answer is a nominal “yes”/“no” scale. Where the computers
have been accessed or used was not surveyed.
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increasing to 41% in 2001. As some household members are adolescents, the GSOEP data contains a slightly
higher figure of computer users than the one mentioned in the introduction (see: IdW, 2003).

Table 1
Descriptive Statistics
Contents of Variables Range Mean (Std. Dev.)
1997 2001
Privately Use Computers (No/Yes) 0/1 0.23 0.41
Knowledge
Education (Year Proxy) 6-19 12.52 (3.2) 12.49 (3.3)
Use of a Computer at Work (No/Yes) 0/1 0.28 0.36
The Household
No Children 0/1 0.26 0.27
Youngest Child 0-11 Years 0/1 0.18 0.17
Youngest Child 12-24 Years 0/1 0.20 0.20
Youngest Child 25+ Years 0/1 0.06 0.04
Adult Children Not Living at Home 0/1 0.30 0.32
Household Equivalent Income (D-Mark) 55-30000 2526.56 (1248.6) 2643.81 (1345.4)
Single Household 0/1 0.23 0.24
The Social Context
Age 17-99 4798 (18.3) 48.73 (18.3)
Pre-technical Generation 0/1 0.34 0.28
Generation of the Household Revolution 0/1 0.17 0.17
Generation of Advanced HH Technology 0/1 0.17 0.17
Computer Generation 0/1 0.32 0.38
Women 0/1 0.53 0.53
West German 0/1 0.78 0.79
Turkish 0/1 0.03 0.03
East German 0/1 0.19 0.18
Weighted Number of Cases (in Million) 47.7 50.4

Source: GSOEP, cross-section weights (DIW, 1997, 2001).

To study the effects on the micro-level (knowledge), the formal education of respondents is coded as a year-
proxy for the yearly equivalent of schooling and vocational training. For instance, a university diploma equals
19 years, whereas an Abitur equals 13 years of education.'’ Calculated for the year-proxy, the formal education
of the respondents ranges between six and 19 years in Table 1. On average, respondents had 12.5 years of
formal education in 1997 and 2001. Of all respondents, 28% reported using a computer at work in 1997 and
36% in 2001.

To measure the effects of the meso-level, I used information on household settings (children and net equivalence
household income). To indicate some social restrictions that adult persons face, only the youngest child in a
household entered the equation. The age clusters for the children living at home are 0-11 years for young
children, for teenagers and young adults 12-24 years, and for older adult children 25+ years. In 1997, 26% of
the respondents neither lived with children in their household nor reported any adult children living away from
home. Of all other people, 18% reported the youngest child in the household to be between newborn and eleven
years old. About 20% reported their youngest child to be between twelve and 24 years old, and 6% lived with
adult children (25 years +) at home. On average, 30% of the respondents reported having adult children living
away from home. In 2001, 17% of the people lived with children from newborn to 11 years old, 20% reported
living with a child between 12-24 years, only 4% were living with adult children (25+ years) at home, and 32%
of the people reported having adult children no longer living at home.

Next, let us look at the household net equivalence income scaled by the OECD 2 scale. The average net
household equivalence income increased from 2,526.56 DM in 1997 to 2,643.81 DM in 2001 indicating an
average rise of income of about 120.- DM. This is in line with general findings (see: Deutscher Bundestag,
2001). The last variable on the household level measures whether people live in a single household (reference
group: no single household). In 1997 and 2001, 23%, respectively, 24% of the people lived in single

0 The years that are calculated according to the educational level are displayed in Appendix A.
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households.!" Approximately half of these (54% in 1997, 56% in 2001) were “genuine” single houscholds; the
others were due to what is called an “empty nest” (table not shown).

Let us now take a look at the macro-level variables within the general social context. Most of the respondents
belonged to either the pre-technical generation (34% in 1997, 28% in 2001) or the computer generation (32% in
1997, 38% in 2001). The generation of the household revolution and the generation of the advanced household
technology contained 17% of the population in both waves. The age of the respondents ranged between 17 and
99 years with an average of 48 years in 1997 and 49 years in 2001. The percentage of women in the data was
53% in both waves. In 1997, 78% of the population lived in West Germany and 19% in East Germany. In 2001,
80% of the people lived in the West and 18% in the East. The remaining three percent were Turkish citizens (all
living in West Germany).

Results

Because the dependent variable — private computer use — is coded in a bivariate mode a logistic regression
model is used to display the influence of the covariates (Andre, Hagenaars, & Kiihnel, 1997; Morgan &
Teachman, 1988). In general, coefficients smaller than 'l' signify a lower probability of private computer use
(compared to the reference group). Parameters over 'l' altogether indicate higher probabilities. The variables at
interval level display marginal effects. The cluster adjusted odds ratios of the net effects of the multivariate
logistic regression in 1997 and 2001 are displayed in Table 2."?

The results support the knowledge hypothesis that computer use is positively related to education and computer
use at work. In 1997 and 2001, education has a substantial and significantly positive influence (odds ratios in
Table 2 are 1.10, respectively, 1.16). The effect of the variable “Use of a Computer at Work” is large, too.
People who work with computers are roughly four times more likely to use PCs for their private ends compared
to those who do not (1997:3.99 and 2001:4.30)."

At the household level — living with children and the net equivalence income — most of the expected positive
relations are detected. The variable measuring the influence of the presence of children under 11 years old in the
household is non-significant in 1997, but significant in 2001. It is possible that parents of younger children
increasingly use computers as a side effect of the growing market for children’s software.'* Living with children
aged 12 to 25 years seems best to support the notion of the second hypothesis. The presence of teenager or
young adults at home seems to make people almost twice as likely to use computers compared to people with no
children (odds ratio 1.7, see Table 2). The presence of adult children (25+) does not significantly affect the
private use of computers. In addition to specific generation effects (see below) in such households, we may be
observing a peculiar social attitude: Perhaps because they do not feel responsible for their children’s spare time
activities any longer, the elderly most likely leave it up to their adult children to use new technology.

The positive household net income effect in Table 2 lends support to relations established elsewhere (Ekdahl &
Trojer, 2002). We observe the marginal income effects to be 1.02 in 1997 and 2001. Compared to the influence
of teenage children (e.g., 1.70 in 1997), household income has to be well above the population average to have
the same influence (3,500 DM in 1997, arithmetic mean from Table 2)."° Living in a “Single Household” has a

" Official statistics show percentages of single households in Germany to be around 30%. Statistical offices include all
possible household affiliations of persons, whereas the GSOEP considers the composition of the current household only
(personal communication DIW Jiirgen Schupp, March 9, 2004). The GSOEP household weights render the correct figures,
but due to the research questions I use person weights. Household weights are constructed to weight the GSOEP data on the
level of the household, i.e. when using the household data. Person weights, on the other hand, are used to weight the GSOEP
data that is analysed on the individual level.

"2 The significance level is chosen at p < 0.01 due to the large number of cases in the data. All other outcomes are rejected as
chance findings. Odds ratios (or) are calculated by or=exp(log) and interpreted as relative probabilities. The net effects of
Table 2 show the magnitude of the effect after controlling for all other variables in the model. Cluster adjustment takes place
on the level of the household. Here the assumption of the independence of observations has to be relaxed because all
members of the household have the same values for household variables (see Huber, 1967). The significance level for the
changes in coefficients is not computed because the main methodical concern is to empirically replicate the results. In studies
on social inequality it is difficult to extract trends within a small time frame of four years (for quasi-time dependent models,
see Martin & Robinson, 2004). I thank the reviewers for pointing out this important issue.

13 People who use computers for private ends are perhaps more likely to get a job which acquires computer expertise, too.

' n 2001 already, computer applications could be bought for very small children between two and three years.

'S Note the equivalence income in Table 2 is divided by 100 to make the integers visible. The calculation is: 3,500=
70/2*100.
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strong and significantly negative influence on the private use of computers underlining the importance of
primary social ties for innovation diffusion into private households.

Table 2
Odds Ratios for Private PC Use in 1997 and 2001

Cluster Adjusted Odds Ratiosa)

Computer Use 1997 Computer Use 2001

Knowledge
Education (Year-Proxy) 1.10%* 1.16%*
Use a PC at Work (Yes) 3.99%* 4.30%*
The Household Context
No Child Reported Reference
Child 0-11 Years 1.01 1.33%*
Child 12-24 Years 1.70%* 1.65%*
Child 25+ Years 1.14 0.80
Ad. Child not in HH 1.00 0.99
HH Equiv. Income /100 1.02%* 1.02%*
Single HH (Ref.: Shared Household) 0.70** 0.61**
The Social Context
Pre-technical Gen. Reference
Gen. Of HH Rev. 3.68%* 2.80%*
Gen. Of Adv. HH Tec. 5.72%* 4.96%*
Computer Generation 9.29%** 8.68**
Women (Ref.: Men) 0.49** 0.63**
West German Reference
Turkish 0.21%** 0.30**
East German 0.72%* 0.84**
Pseudo R? 0.25 0.30
Wald * 1611 4155
No. cases (unweighted) 11636 20708
Source: GSOEP (DIW, 1997, 2001).
= p<0.01

% Standard errors adjusted for clustering on the household level (Huber 1967).

On the macro-level it was proposed that people belonging to the older generations, women, ethnic minorities and
people living in East Germany would lag behind with respect to private computer use. These hypothesised
effects seem to hold if we look at the results in Table 2. Compared to the oldest pre-technical generation
(reference group), all succeeding generations display increasing odds ratios for using computer.

In 1997, men are about twice as likely as women to use computers (odds ratio in 1997 is 0.49). However, in
2001 the odds ratio has increased to 0.63. It may be indicating a slowly closing gender gap. Regarding the
Turkish ethnic minority in Germany, in 1997 Turkish people are four times, and in 2001 three times less likely
than West Germans to use computers. Thus, this effect remains to be substantial. Also, indications exist for a
negative effect of the unequal starting position in East and West Germany after the reunification. The digital gap
is still detectable roughly 10 years later, although it seems as if recently the East is catching up with the West.

With respect to the diffusion hypothesis it must be said that effects on the micro and meso-level thus far seem to
be unaffected by the diffusion process. A tendency to decrease is not discernible between 1997 and 2001.'° In a
way, only the variables on the macro-level seem to offer evidence for the possible existence of a diffusion effect:
By and large, they are decreasing in size between 1997 and 2001. However, one should not overlook that with
an observation window of only four years (1997-2001) and two moments of observations it is still too early to
judge this as conclusive support.

'S This result implies that future studies will have to focus on significant changes in the relations between the micro- and
meso-level and the first digital divide.
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Discussion

Analysing what causes different levels of computer access provides valuable insights into a newly emerging
issue for studies on social inequality. The general question is, to what extent is private computer use determined
by socio-economic background. Empirical indications exist that socioeconomic background heavily influences
computer access. As expected, the net influence of individual knowledge influences private computer use
positively.'” Early adopters are found in the upper educational echelons where people often use computers at
work. It may be concluded that this new technology does not diffuse haphazardly but systematically, via the
work place into higher educated people’s homes.

Regarding the meso-level the main finding is that having teenage children in a household enhances people’s
likelihoods to use computers. The explanation is at least twofold. It may be a result of parents’ efforts to
increase their computer proficiency because of a sense of responsibility for their children’s future skill needs or
for their own need of control. Likewise, children perhaps urge their parents to invest in computers and thus
create an innovation friendly atmosphere at home. The question whether we are looking at a “push” or “pull”
effect has to be left to future research.

Additionally, as other studies before show, net equivalence income increases people’s chances of using
computers. But comparing the size of the influence of household income to that of teenagers living in the
household shows that income has to be well above the arithmetic population average to match the influence of
teenagers. For becoming a computer user the effect of having children, particularly teenagers, is remarkably
strong. Although living with teenagers perhaps occasionally might be trying, regarding the digital divide this
household constellation seems to offer a competitive edge for computer access. Of course, other forms of social
capital are conceivable, like the friendship networks or the extended family. Therefore, further studies are
needed to see, whether social capital is indeed more advantageous than economic capital to bridge the digital

gap.

On the macro-level, the influence of belonging to a certain technical generation, or gender, or ethnic background,
respectively, living in East Germany was analysed. As all the hypothesised relations are empirically supported
here, several conclusions may be derived. Confrontation with computer technology at a young age seems to
generate individual technological adaptability, though it is too early to proclaim a closure of the generation gap.

According to the ambivalent role model, women were expected to be less likely than men to use computers
privately. Despite the empirical support for this hypothesis, conclusions should be hedged with caveats. The
data of the GSOEP does not contain a measure of some of the possible motivations of women for dismissing
private computer use. Due to this lack of information it remains unknown whether women try to meet some of
the expectations mentioned implicitly in the theory. A follow-up study should focus on this question.

Looking at the empirical support for ethnicity, belonging to the Turkish minority seems to inhibit people from
using computers. This relation persists even if we control for knowledge, household settings and the social
contexts. The assumptions for the theoretical notions were that computers are perceived as cultural tools
belonging to the “outer sphere” (Nohl, 2001). Due to an ongoing acculturation when living in a foreign culture
over time this effect may be expected to taper off. However, the influence of belonging to the Turkish minority
living in Germany is substantial. To get more insights, why this is the case one would probably need
information on the duration of time spent in Turkey or Germany. More research on this topic is necessary to
explain this large and persisting digital gap between the Turkish minority and the (West) German majority.

Due to the unequal starting positions after reunification in 1989, it was expected that the digital gap is still
detectable between the East and the West in Germany, more than 10 years after the reunification. The empirical
results show that this is the case. Tentative hints exist that the digital gap is slowly closing. However, more
research is necessary to follow-up on this process and draw firm conclusions on possible trends.

Generally, a firm judgement whether the abstract notions of the diffusion theory holds would be premature in
view of the time window covered by this study. A trend study at a later point in time is to be recommended. By
successfully replicating the empirical results in 1997 and in 2001 the probability of chance findings has been
somewhat reduced.

17 All the empirical results discussed below are derived from so-called net effects that display the influence of a particular
variable after controlling for the influence of all the other variables in the models (see footnote 12).
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While substantial evidence has been produced for the emergence of the first digital divide the second digital
divide may be already following in the wake. Therefore, future studies should also concentrate on probable
relations between the “first” and the “second” digital divide (Attewell, 2001). These issues deal with the
question how the chance of using computers and the purpose of their use may be linked to each other (Hargittai,
2001; De Haan, 2004; Korupp, 2005).

By and large, knowledge and household settings are very important for becoming a computer user. How they
may influence the rise of the second digital divide is still an open question. Another worrying issue that remains
is how a potential lack of social relations might be compensated to help close the digital divide.
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Appendix — Coding for the Year Proxy of Educational Level

Approximated Years of Formal Education

Graduation Level

6

8

9

10
11
12
13
14
17
19

Volksschule ohne Abschluf3
Volksschule ohne Abschlufl mit Lehre
Hauptschulabschlul ohne Lehre
Mittlere Reife ohne Lehre
HauptschulabschluB3 mit Lehre
Mittlere Reife mit Lehre
Fachhochschulreife/Abitur ohne Lehre
Fachhochschulreife/Abitur mit Lehre
Fachhochschulabschluf}
Universitidtsabschlul}
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Causes and Trends of the Digital
Divide
Sylvia E. Korupp and Marc Szydlik

In modern societies, the digital divide indicates the emérgence of a new form of social
inequality. To analyse this concept we study causes of private computer and Internet access
with a three-fold model including human capital, family context and social context, The
1987, 2001, and 2003 German Socio-Economic Panel waves contain data an private com-
puter and Internet use, as well as information on past and present socio-economic
circurnstances. In 2003, membership of technical generations and ethnic background 1o a
large extent determined the use of new technologies. By illustrating the importance of
human capital and family context we are able to explain additional differences found for
computer and Internet use. Effects of income, gender, and living in a single household are
significant. Our study shows that some of the long-term conseguences of the 40-year
German separation are diminishing with regard to computer use. We demonstrate that
human and social capital are more important than economic capital in explaining private
computer and Internet use. Indications for higher social classes 1o secure or even increase

their favourabie social positions exist.

Introduction

The starting point of this research s the appearance of a
new form of social inequality: the digital divide, This
abstract notion is defined as a division between individ-
vals and boeuseholds at different socio-coonomic levels,
regarding their chances W dccess or use information and
communication technology (OBCI, 20020 A theoret-
cal distinction exists between the first-level and second-
level digita]l divide [Attewell, 2001; IMMaggio and
Hargittai, 2001; Hargittai, 2002} The. first-level diginal
divide deals with problems of access to computers-and
the Internet, while the second-level Tocuses on the user
profiles of new technologies. Before studving user pro-
files, however, the reasons for dccess versus non-acoess
to compulers and the Internet should be clarified
Therefore, we investigate the first-level digital divide.
We deal with' reasons for, and developments of, private

computer and Intérnet sccess in Germany between 1997
and 2003, Weask whio uses compurérsamd the Internes
for his ar her private ends and whether we can identify
possible causes and trends:

At rinwes, research om this topic his been challenged by
charges of studving o non-existent myth or Tuxury’
problem (Compraine, 2000 ). However, empirical results
paint an entirely different picture. Computer lileracy i
positively related to docial activity and schoo! perform-
ance (Wagner et al, 2002), math and languape skifls
tAttewell and Battle, 1999}, success i finding o job
{Boes and Preifiler, 2002), and bouely wages (Kim,
200FL Our own research confirms these fndings.
Between 1979 and 1998 income levels became positively
influenced by the use of computérs al work {Korupp,
0013 This relationship did not weagken bur sfowly
incregsed over time, remaining at & fairly stable level
bretween the 80s and the 20s (Korupp, 2001 ), Given these
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positive relationships we are left with the question of
what influences people’s access and wse of computers
and the Interpet, -

Maost of the studies on this topic deal either with social
mnequality, regional aspects, or ethnie background,’ 1
the digital gap is connected to socio-economic inegual-
ity, “classical” anributes like education and income are
introduced. to help understand  unequal  computer
gccess, A general finding is that the development of the
digital divide parallels that of economic inequality (e,
Bucy, 2000; Luke, 2000 Awewell, 2001; DiMaggio er al,,
2008 Jung er al, 2001 Bonfadelli, 2002; Ekdahl and
Trojer, 20027, Part of this discusston r::"{uh'r_'u artuind the
diametric antipodes of a utopian versus dystopian view,
Le. an optimistic versus & pessimistic outlook (Eba,
1948; Katz and Rice, 2002ab), The guestion is whether
the introduction of computers and the Internet to
mieklern societies increases or decreases the seneral qual-
ity of life, Some authors hold that computers and the
Internet will complement ather mediz and will ecome
as ordinary as TVS or radios { DiMaggio et al, 2001 Katz
and Rice, 2002b), However, rather than being an ordin-
ary household tool 2 computer Gan e pereeived as a
complex, multi-tasking device. Compared to handling,
for example, mobile phones, wsing computers and the
Internet requires specific skills that go bevend mere
‘push-and-go® applications,

In studies on regional aspects, authors often stress
exclusionary trends. Dolnicar et al, {20021, for example,
show that compared to the EU the use of computess in
Slovents has fallen far behind, For the US it is predicted
that low income urban communities will be disqualified
for further technological advancemients {Servon, 2001 1
Results show anincreasing relationship berween lacking
the means to invest in infrastructure and the under-
development of rural areas {Hollifield, 2003}, Another
study underlines that a general shortage of human capital
in rural areas adds to 4 developmental lag (Malecks,
20037,

Besearch that connects ethnic backeround o the use
of computers is marked by a broad variety of analytic
goals and questions. By combining, for instance, the dig-
ital divide and race inequalities in a global perspective,
one stidy shows that race amagonisms berween the
north and the south of the world are currently rein-
forced (Nelson, 2002). Research on Anglo Americans
and Hispanics underscores the imporance of ethnicity
regarding Internet use (Hacker and Steiner, 2002, A
sall-scale study on an Internet seminar demonstrates
that gender and race influence students’ modes of purti-
cipation {Carstaphen and Lambiase, 1998}, Obviously,

ethnic background s important for analysing the digital
divide.

Let us now turn to the situation in Germany, In 2002,
anly 35 oot of 100 people owned a private PO,
accounting for a 15 per cent increase within the las
12 wears (1dW, 2003), Several notions.are evident when
reviewing studies on the digital divide in Germany. Most
af the research deals with mumbers and counts of com:
puters, hosts, and Internet connections without trying 1o
find an explanation for the current developments
(SPIEGEL, 1996; AGMA, 2000; golem.de, 2000; hese
onling, 2003 Van Eirmeren e al, 2003; Statistisches
Bundesamt, 2003). Nevertheless, the mure recently a
study 15 published, the more positive its undercurrent.
For example, in 1996 concerns were voiced aboat the
possible generation of status barciers regarding the use
of new technologies (SPIEGEL, 1996), In 2003, a study
appeared with the header: "More than half of all Germans
are onling!’ (heise online, 2003). But international
compartsens show that in Germany the privale use of
computers is at 4 moderate level at best [Statistisches
Bundesarme, 2003: 25,

One exception isan approach explaining the number
of Internet hosts i an imternational comparison, Here
the diffusion rake of technology is related 1o general lev-
els of rrust and average material well-being (Bornschier,
2001 ), The study shaws that an carly diffusion of Inter-
net applications i connected to high degrees of average
trust and toderance within conntries,

To promote a more theoretically based view on the
diginal divide we embed our study inte an individual,
imsgittional, and socizl framewaork, We build an encom-
passing three-fold model based on theoretical concepts
that draw an Rwman mpfta.l', the _far!r.ij}' comtest, and the
social context (see Figure 1), Regarding human capital we
luok at effects of education and computer use at work
Within the family context we include household set-
tings, e living with:children and household income,
and reflect their constraints on private computer and
Imternel wse. Within the social context we look at
domains of group membership, like technical penera
tions, pender, ethnic background, and regional differ
ences between East and West Germany,

Additionally; we contrast two thearctical ideas on
innovation diffusion. On the one hand, a "top down’
notion exists, [T indicates thar people from higher socio-
economic streta are the first o adopt new technologies.
After & teial period 10 which its success &5 determined.
the new technology "trickles dewn’ 1o people from lower
suciv-economic levels (Hogers, 1993) On the other
hand, we sce thar age is determined as a key issue,
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Figure 1 Thres levels of explanation for privately using a computer ar the Internet

gssuming that youth grants a quick innovation adop-
tion. Here mnovation diffusion occurs because the
adopting young generation grows older (Sackmann and
Weymann, 1995 Wat and White, 1999),

Theory and Hypotheses

Let us first concentrate on the accumulation of fenan
capital and how it influences private computer vse.
Human capital includes general and specific schooling
and training, €. high school diplomas or vecational
training (Becker, 1964}, We assume levels of education
and vocational training to be positively connected to
people’s use of computers or the Internet, In fact we pre-
same compuater literacy to be merely an additional edu-
cational skill. What is more, people with moderate levels
af human capital are likely 1o work with computess in
white collar jobs [Korupp, 2002, Getting acquainted
with computers at work probably increases a person’s
likelihood of using one for his or her private ends,
Therefore, we should find & positive relation between a
person’s human capital and his or her private use of
computers or the [nternet {hypothesis 11

Particularly central to our study is the family convext,
Studies on computer use in families are embedded
within the ecological framework of family theory (Wan
and White, 19949}, The ecologica] periphery of a family
includes habitation and, more importantly, its techno-
logical environment, The incentives for children 1o deal
with computers and the Internet are straightforward,
Computer use involves playing games interactively or
alone and, with respect to the Internet, searching for
information {Leu, 19911, Recent surveys on children’s

(6—13 vears) user profiles show that 70 per cent play
games on compubers, 30 per cent use computers for
their homework, 44 per cent wse them for learning
prograrms, and one-third draws and writes on the com-
puter ar surls on the Internet (Medienpadagogischer
Forschungsverbund  Stdwess, 20031 Handly any of
the children report programuming activities. Teenagers
012-19 years) report off-hine activities like listening 1o
music {46 per cent), computer pames: (41 per centl,
writing texts (37 per cent), or schoolwork (36 per cent)
{Medienpadagogischer  Forschungsverbund  Stdwest,
20040, They use the Internet for e-mail (44 per.cent), to
look for information (31 percent), for fmstant messaging
{26 per cent), to download news or music (23 per cent),
ar for educational and sccupanonal purposes (22
per cent) (Medienpidagogischer Forschungsverbund
Stidwest, 20041,

Using computers-and the [nternet offers children an
indirect participation in the adult workd ecause maost of
the private and public sphere s comprehensively gov-
ered (Barthelmes and Sander, 18881." The question is
how children might induce their parents to wse these
technologies: To start with, we can locale patterns of
compuater use in families at the level of control amd segu-
tation (Beisenherz, 1988), This means parents may want
1o protect their children from unwanted mformational
conttents. The best way of doing sos 10 know how the
computer or laternet works and control the content
offerel. Additionally, though, the image of the computer
has developed from being a distant ‘eold’ machine mto a
socially ‘friendly’ device ancd iy, according 1o pewer
researchy ... ] successfully connected to middle-class
ideals” (Reed, 2046, Theretore, parents may simply
want to adjust to middle-class ideals. believing computer
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proficiency to be an essential future skill for their chil-
dren. These assumptions lead ws 1o expedt that living
together with children enhances people’s likelihood of
using a computer or the Internet al home (hypothesis 20,
A lack of primary social ties on the other band should
decrease people’s ase of computers or the Internet.

In our introduction we mention a close connection
berween income and the possibilities of bradging the dig-
ital divide, As household income constrains purchasing
power we expect family income to positively affect the
private use of compuaters and the Internel (hypothesis
31 In the empirical section below we will follow up on
the question of whether incame or iving with children is
more essential for closmg the digital divide,

The soctal context is our third level of deparure. Who
are the early adopiers of 2 new technology and why are
they the first to use computers and the lnternets We
identify several potential determinants: generation, gender,
ethnicity, and region.’ Regarding generation, we follow
an approach by Sackmann and Weymann (1995, who
depict four rdeal trpes® The 'pre-technical generation’
(hesrn before 1939) grew up in an environment bare of
household technology, The 'generation of the household
revolution' (born between 1939 and 1948) was mised
while basic kitchen technology diffused inte private
households, like water boilers and refrigerators, The
third ‘generation of advanced household technology’
[born bebween 1949 and 1964) grew up with more
sophisticated inventions like the washing machine,
stoves, or central heating, The following ‘computer gen-
eration’ (borm after 1964 was ratsed with a set of digitalized
home technelogy, Computer chips are implemented in
microwaves, washing machines, fridges, telephones,
heating svstems, etc, The assumption is that the home
environment where people are raised determines thei
habits towards new technologies, Thus, for every suc
ceeding yeneration we expect to find according changes
in computer and Internet use (hypothesis 4),

The next determiinant on the level of the social context
is gender, We continue to observe a troubling gender
inequality when we look at the participation rates of
women in any of the related fields of information 1ech-
notogy {Fauntain, 2000, Census data show that fewer
women than men awn & computer, particalarly if they
live in a single houschold (Statistisches Bundesamt,
2003 24} In 1997, only approximately 30 per cent of all
Internel wserd were women {Suler, 1997), Research sug-
gests that women are not socizlized to become involved
in matters of technology (Brunet and Proulx, 1989). On
the other hand, studies show that bath men and women
are fascinated by the muititadinal applications of com

puter technolagy (Lachel, 19921 Nevertheless, wamen
seemm Lo be less emotional about computers and more
irterested in their pracuical applications (Lachel, 1992),
The anmibivalent role model poses that women face can-
tradictory role mexlels in technology operating fields,
experencing meonsistencies when linkiog their job and
household abliations (Waibel, 1992 Collmer, 1995,
(iher than in their jobs, they are not socialized 1o
become involved in technological issues at home,
Accardingly, we expect fewer women than men 10 usc 3
computer or the Internet for their pevate means
| hypathesis 5.

Al this point we are left with two more issues: ethnic
background and regional aspects. Following a larger
immigration wave in the 19605, Turkish people have
been settling in Germany for over 40 years: They form a
maajor ethmie nupority group with approximately two
million members. As the culture of their homeland for
the most part s shaped by an agrarian and patrizrchal
structure, many Turkish immigrants in Germany
experience somie distinct cultusal conflicts (Geifiler,
2002 304), By and large, strong tendencies prevail
towards cultural isolation resulting in a below average
command of the German language (Geililer, 2002 304 ),
However, most of the computer programs that can be
bought in Germany have either o German or English
language interface, Therefore, we assume that Turkish
peaple perceive camputer systems as culturally different,
Belonging ro a so-called ewrer sphiere (Nohl, 2000 ). Pee-
ceived cultural differences may cause a delayed diffusion
of computers and the Internet into ethnic mimority
groups, atthowgh this relationship probably weakens as
acculturation proceeds (hypothesis 6.

As Eastand West Germany wereseparated for aver 40
years, regional differences exisl. In the GIIR, the firs)
‘home’ computer (HO9M)) was manufactured in 1985,
Because of supply shortages, it soon became obwious
that the HO900 skl ot be wied as a home computer.
It was then labelled KCR5/2. 1 1989, the fisst computer
that could be purchased in East German shops was the
KORS/4. Before reanification, only 30,000 models were
produced and sold (Amann, 2003} Thus, we cannol
wssume any noteworthy diffusion of home computer
technology int the private households of the GDE [n
1993, wae sée that 22.4 per cent of West German house-
holds owned a PO, compared 1o 163 per cent in the Eas
i Statistisches Bundesamt, 199417 Ten vears after reunifi-
cation, other large differences continue to exist, inchuding
averdge prosperity, labour market chances, and political
power {see for example Dewtscher Bundestag, 2001;

=L

GeiBler, 20021 Regasding our model on the digital



divide we can detect Farther fong-term consequences of
the German separation, Given the importance of initial
regional settings, we expect people in East Germany to
use computers and the Internet less eften than people in
West Germany (hypothesis 71,

How will these hypothetical relations develop over
time? According to Rogers (19%3), all theoretical rela-
tionships mentioned in our hypotheses should weaken
over time. He asswmes that after reaching “critical mass',
a self-sustaining innovation dispersion ocours,

Data and Methods

We test our hypotheses using data from the 1997, 2008,
and 2003 waves of the German Socio-Economic Panel
(GSOEP) (DWW, 2004). The GSOEP is & representative
longitudinal survey of private households, It was first

Table1 Descriptive statistcs
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conducted in 1¥84 and has since been continued on a
vearly basis with retrospective surveys. From the start,
the panel includes information on the foreign popula-
tion in Germany {DIW, 2003). In 1988, the GSOEP was
expanded ta East Germany. In 2001, an additional
number of 4811 households were interviewed o
‘refresh’ the old longitudinal sample that was suffering
from sample attrition. The wave of 2001 conlains more
than 12,000 houscholds and 22000 persons. In 1997,
2001, and 2003 the use of computers for private and
professional means was surveyed, Questions on Internet
tse were posed only in 2001 and 2005, We excluded for-
ecigners who did not belong to the Turkish minority
fram our database.

Table | cantains the cross-sectional weighted number
of observations, means, standard deviations, and ranges
af the variables used in the analyses, The private use of
computers or the Interret is coded as a bivariate dummy

Contents of variables Range Mean (Standard deviation)

1997 2001 2003
Privately use computers (no/yes) LR 23 41 .31
Frivately use the Internet (nodyes)' ail nd. 027 0.42
Hurran capital
Education {year-proxy) =149 1252 (3.2} 1249 03.3) 12:3913.3)
Use a computer at work (nolyes) il .28 .36 (036"
Franily context
Mo child reported 1 0,20 nz7y 0.27
Youngest child 0-11 vears 1 018 0.17 0.16
Youngest-chibd 12-24 veers 1 0,20 0,20 .20
Youngest child 25+ years 0} 0,06 .04 Q.03
Adult children net living at home 01 0,30 0.2 .32
Household equivilence income” I00-30,046 243143 {1202.3) 2R5BA6 (13440 143365 (RE2.3)
Single household 01 023 0.24 0.23
Social context
Ape 17-99 4798 (183) 4B.F3 (182 4949 [ 18.2)
Pre-technical generation 01 .34 0.24 0.2
Cieneration of the household revolution 0/ 017 017 0.7
Generation of advanced household i1 017 017 017
technology
Computer generation 0sl 03z .38 0.39
Women 01 .53 053 O
West Germnan 01 0.78 {179 79
Eust German 0/l 019 18 .19
Turkish (1 .03 .03 k2
Weighted number of cases {millions) 47.7 50,4 63,9

Fowrce GIOEP, weighted by person werphas (DWW, J5e, 20, 2003]
In 1997 ma :Juvstr'nr: 1] _rmsm’ an r-'!ri-.|.'r._' Trfeerel sz

Tn 2003 rir gucstion i posdl an compaiter wee af work, Secizise She vttt retrieved from the 200 wave 3 remianns sondart Betsver 2000 i 200

e 2003 Earo (&),
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variable{'ves” = 1. 'no’ = 0).% In 1987, 23 per cont of the
German population between 17 and 99 years of age uses
a vontputer, moreasing 1o 41 per cent m 2000 and 31 per
cent in 2003, In 2001, 27 per cent and in 2003, 42 per
cent of the respondents use the Intérnet for private
mieans.

To study effects of human capital the formal educs-
tion of respondents is coded as a year-proxy for the
vearly equivalent of schooling and vocational iraining
(table available from the first auther], Formal education
ranges between six and 19 years,” Respondents have an
average formal education of 12,5 years in 1997, 2001,
and 2003 About 28 per cent of them report using a
computer at work in 1997 and 36 per cent in 2001,

To measure the eftects of the family context we use
information on household settings. Household compo
sition hardly changes between 1997 and 2003 In 1997,
26 per cent (2001 and-2003: 27 per cent) da not live with
children or report adult children Hving sway from home,
Abiput |& per cenl report their youngest child o be
between newborn and 11 vears ald (2001: 17 per cent;
2003: 1A per cent). Approximately 20 per cent report
their voungest child to be between £2 and 22 vears old
and anly six per cent live with adult children {23 vears +)
at home (20012 four per centy 2003: five per cent), On
average, 30 per cent of the respondents report adult chil-
dren living away from home.

The average net household  equivalence  meoome
mncreases from 2,421.43 DML in 1997 to 2,658.36 DM in
204 indicating a rise of average ncome of about 235 DM
(sce alsol Deutscher Bundestag, 20013, In 2003, the
mean value i5€ 1,433.65 (= 2810 DM . We see that 23 Lo
29 per cent of the respondents live in a single hoose-
hold, ** Approximately half of these {54 per cent in 1997,
36 per centin 2001 and 2003} are *genuing’ single house-
holds: the others are due to what is called an 'empty nest’
(table not shown ),

Let us now look at the social comtext. Most of the
respondents belong to either the pre-technical genera-
tion {34 per cent in 1997, 28 per cent in 2001, and 27 per
centin M3} or the computer generation (32 per cent in
1997, 38 per cent in 2007, and 39 per cent in 2003}, The
weneration of the houschold revolution and rthe genera-
1w of advanced househaold rechnology make up 17 per
cent af our population in the three waves, The age of the
respondents ranges between |7 and 99 years with an
average of 48 vears in 1997 and 49 vears in 2001 and
2003 The percentage of women in the data is 53 per cent
in all three waves, In 1997, 78 per cent of the (German
population lives in West Germany and 19 per cent m
East Germany, In 2001, 80 per cent live in the West and

18 per cent in the East, In 2003, 79 per cent live in the
West and 19 per cent live in the East. The remaining two
to three per cent are Turkish citizens (all living in West
CGermany ), Before turiming to our multivariste results, it
is helpful 1o take a closer look at the characieristios of
private computer aitd [nternet users (see Table 21

[ Table 2, we observe that approximately 60 per cent
of private computer and Internet users have an educa
tion of 13 years and more. Roughly 65 per cent of them
use i computer at work. They are over-represented in
the category of Lving with children and under-repre-
sented as members of single households {15-17 per
cent ). This finding isa first bint towards the importence
of primary social ties for private computer and Internet
use. About one guarter of all computer amd Internet
users have families with young children umder 12 years
ald {24-26 per cent). Approximately 28 to 29 per cent
live with children between 12 and 25 years of age. Three
to five percent ol the respondents live with adull chil-
dren (25 years and older).

Ly Table 2, we divided the distrilation of net equiva-
lence income into guintiles. IF all income groups were
evenly distributed over the quintiles, we should find 20
per cent of the population in each of these groups. How-
ever, 4 disproportionately low fraction of private com-
puter and Interoel users have zn income in the first
three quintiles (12-1%9 per cont). The higher income
groups within the last two quintiles are over-represented
(2233 per centl. IF we compare the last quintile (5th)
incame group of computer users in 1997, 2001, and
2003, we observe a decreasing trend of status inequality,
Their fraction decreases from 342 per cont in 1997 1o
254 per cent in 20605,

Furthermore, we observe large proportional differences
between generations. Caly four to five per cent belong to
the pre-technical and 11 1o 16 per cont to the generation
al the household revolution, In large parts private com-
puter and Internet users can be found in the generation of
advanced household rechnology {21-26 per cent} and the
sa-called computer generation (53264 per cent).

Abuout 35 to 46 per cent of all private computer and
Internet vsers are women, With respect to ethnicity and
region the distribution of computer users is comparative
o their proportion in the population. In sum, we see
that typreal computer and Tnternet sers are male, have
anabove average education and vse 2 computer at wark,
They share a household with children or another adult
and belong to the so-called computer peneration. In the
following multivariale analyses we observe whether
thiese refations hold if we control for all variables in our
moddel simultaneoushy,
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Table 2 The socio-econamie background of private computer and Interrist dsars

1957 2001 2003
Computar Computer Internet Computer Internet
user user user user user

Hurvan capital
Educstion (134 years) 62.2 GG 651 Sf5 59,1
Use of a computer &t work (yes) G4.7 656 2.4 -1 =
Famly context
Mo child reported 29.1 284 G 28,8 ing
Youngest child 0-11 vezrs 248 234 246 239 244
Youngest child 12-24 vears 289 R4 a5 28,3 8.9
Youngest child 234 years 54 i 3z 4:1 39
Adult children not living at home LL& 14,2 12.0 149 125
Household equivalence income

151 quinnile P 1449 12.4 159 13.1

2nd quintile 188 164 14,0 16,8 13.6

Frd quintile L. 19.0 17.1 18.2 186

Al quintile 250 205 23:1 137 139

Sth quintile 302 284 KRR 254 26.8
Single household 14.4 167 74 7.5 176
Sorfal coriext
Pre-technical generation 5.0 95 a1 5.0 4.2
Generation of the howschold revolution L6 14,0 12.4 132 114
Generation of advanced household echnology 2635 224 21.8 20:.8 204
Computer generation 314 554 hiy A4 B4
Women 353 i 41,9 8.7 452
Woest German BT Rl.2 gre PR Bl
East German 16,1 17.6 149 iy 17,8
Turkash 1.2 {2 & 1.2 1.1
Weighted number of cases (millions) 13.1 223 4.7 329 27.1
Percentage of all cases {see Table | 7 | 27: 514 423

Sowrces CROER weaphieed by perstn weighes (DIW, 1597, 2061, 20035
I 200 w0 apueszian b posedd i1 cnpater waeat work, Values gre reirieed from e GSOER wave of 2001, 1o coreral far this £firet

& substantial and signilicantly positive influence (odds

Results

ratios in Table 3 cange from 1,11 1o 1,16} Even farger is

Because the dependent vaniables—private computer and
Internet use—are coded m a bivariate mode, an appro-
priate statsstical procedure for studving effects of the
independent variables 35 the logistc regression model
tMorgan-and Teachman, 198%; Andrefh et al., 19970, In
Table 3. the odds ratios of the cluster adjusted logistic
regression models for the ner effects in 1997, 2001, and
2003 are displayed." Coefficients which are less than 1"
signify a lower probability of private computer use com
pared to the reference group of the dummy variables.
For varizbles at interval level, the cocfficients display
marginal effects.

The results support hypothesis | which states that
furman capinal 1s positively relateed to the privaze use of
computers of the Internel, In every wave, education has

the effect for the variable ‘use of 3 computer-al work’.
Peaple who waork with computers are ronghly four tines
more likely to use PCy for ther private ends compared
to those whe do nor”

Turning to the family context, we expeet to find & pos-
itve relation berween living with children and the per-
sonal odds of privately using the computers or the
Internet (hypothesis 2). The variable measuring the effecrs
of the presence of children of 11 years anid vounger in
the household s significant only for computer use in
2001 Perhaps fora while, parents became roore interes-
ted 1nousing computers amd the Internet to try out some
of the new software and websites far very young children
that were becoming publicly available.” Living with
teemage children end young adults (13-24 vears) seems
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Table 3 Cdds fatios Tor prvate computer and Internet use in 1957, 2001, and 2003

Cluster adjusted odds ratios®

Computer Computer Interpet Computer Internet
use 1957 use 2001 use 2001 use 2003 use 2003

Hupian capital
Education {year-proxy} 05 b Llg** [ b LA3*e J 12
Lise 2 PO at work {ves) 4,047 426" L R 4,25+t 33tk
Faenily context
Mo child reported Reference
Child B—1 1 years 1.0 1.33% 47 116 195
Chald 12-24 yeurs [ B 125" 163 fA5e
Child 25+ years l.14 (380 73 76 0Fat
Adalt child not i honschold 1.0 0.4 DTdrr 195 02
Household equivalent income/ 100 I.o2n" 1027 102 R E R Lp3e
Single household {reference: shared househald) n.e7"" B.a3TT 075" B.75"" &79
Sacial context
Pre-technical generation Reference

Generation of household revolution o P 24 241 280

Generation of dvanced houschold - Yy 467" [ Bl e T 59514

technology

Computer generation B2t 334 T Lo 14.70*" 14,667
Women (reference: men) (k48 f.527e (LY (NN (a0
West German Heference
East German 1l R .85 .72 (.50 (847"
Turkish 020" 030" A Xl 022 D27
McFadden Prewdo B 0.25 (.30 .25 0,34 031
Wald Chi* 1832 4130 s LS| 35594
Mumber of cases {unweighted) 11636 20708 20708 L&503 18303

Sowrees CECIET (W, 1997, 2601, J003]
SR,

A tanirrd prear ailfrated forciugeriyr on fe himesehola Teved [Huives, J067)

"l 20053 this effecs o estrmirted prospectvely from the verfable o 3000 i comdrol for wse af @ coorpeier.at work. Caniper fise 3¢ work was macsarteved e

20631 1 348 pxcluded rases due 1o pariel mermaiity )

‘Cadfficiwents for Enep (€7, Cosffiaents for [0 Markan 2003 are Lt reompaderg and L8 {Inzernet | respeconely,

best vo support the noton of oor second bypothiesis. The
presence of teenagers and young adults is @ good predictor
for people's computer and Internet use. The presence of
adult children (25 vears +) does not significantly affect
the private use of computers, apart from their negative
influgnce on Internet use m 2003, Possibly this effect
indicates a certain attitude of parents whe live with adult
children. Perbaps they leave it to the vounger generation
e ‘meddle’ with new technology, However, this is:a sm-
gular effect for which further empirical evidence i
needed.

I bypothesis 3 we deaw a positive relationship between
household income and computer wse. The positive
meome effect in Table 3 supports this notion. The mar-
ginal effect of this varable &5 102 in 1997 and 2001, and
103 in 2003, In order 1o get an idea of how large the

effects of teenage children are compared to net hovse-
hold income we calculate how high the latter hasto be to
miatrch the effect of teenagers. Computing this renders a
figure of 3,300 DM (€ [785) in 1997 3,250 DM (€
1,658) in 2001; and € 2,100 in 2003, These numbers
show thet equivatence income must be well above pver-
ageto match the effect of teenagers and voung adults liv-
ing at home, The positive and innovation foendly effects
of reenage children thus scem tomake up in farge parts
for the purchasing power measured by net equivalence
income.'” As expected, living in a single houschold® has
a strong-and sienificantly negative influence on the pri-
vate use of computers and the Internet, underlining the
imporiance of primary social ties,

Our next hypotheses are located 2t the level of the
saciml comtext, The cffect of generation decreases between



1997 and 2001, bt no longer in 2005, This change s
indicated in Table 2, where we see that an increasing
number of peaple belong to the computer generation,
The size of this change becomes clear only if we lock at
eross fabulations of users versus non-users of computers
and the [nternet o 1997, 20010, and 263 (ables mot
shown ). The Jarge increase of the effect of the computer
gerterativn in 2003 is explained by the changes within
the non-user group." 1n 2001, the computer generation
shows a ratio of wsers o non-users of roughly one out of
three, Tn HM13, this ratio rapidly decreases 1 one out of
four non-users to wsers of computers, Although not cap-
tured by any of the descriptive statistics' shown above,
these changes are disclosed by the multivariate models,
Thus, we receive distinct support for our hypothesis that
home. technology equipment during childhood veurs
determines general habits towards new technologies
lzter in [ife (hypothesis 41, Comparéd to the pre-tech-
nical generation {reference group) all other generations
successively display significantly increased odds ratios
for using computers.or the Internet.

We find wamen to be half as likely a5 men to use com-
puters of the Internet in 1997 {odds ratio: 0.43), support-
ing hypothesis 5. This discrepancy decreases betwesn
1997 and 2003 ({in 2003 the odds ratio is (Le1)h It mndi-
cates a trend towards a slowly closing gender division,

We also offered the hypothesis that ethnic back-
ground is negatively connected to the private use of
computers and the Internet (hypothesis 6). This rela-
tionship is empicically supported. The strength of thes
effect decreases between 1997 and 2001, bt this trend &
discontinued  In 2003, Altogether, the differences
between West Gernvans and the Turkish munority for
private computer and [nternet use remain remarkalle

Additanally, we hold that the unegual starting posi-
tion in Bast and West Germany is still detectable roughly
10 yvears after reunification (hypothesis 7}, This relation
is supported by the data, The negative influence of Tiving
i East Gepmany in contrast to Wesl Germany becomes
wetker between 1997 and 200 and is non-significant in
2003 (for computer use). Although we still see a slight
difference between East and West Germany regarding
their private use of the Inteener, we fimd indications for a
rapidly closing technology gap between the Bast and the
Wesl,

Roughly ranking all the coefficients for computer use
in 2003 in descending order shows that effects of genera-
tion and ethnicity bave the strongest influence.™ These
are fellowed by 'using 4 computer at work’, education,
and living with children, Effects of income, gender, liv-
ing in a single household, and region follow in their
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wike, Region is no longer significant for private computer
ase in 2003, This ranking varies little between 1997 and
2003,

Discussion

Analvsing cavses and trends of the digital divide pro-
vides valuable insights into newly emerging trends in
secial ineguality, Our general questions were who uses
compiters or the Internet for his or her private ends and
how do we explain the possivle differesices. The
expected positive influence of bumd coprial on com
puaters and Intermet use was cmpicically supported. Usu-
ally, early adopters are found in the upper educational
echelons where people often e computers at work. We
conclude that successful new technologies do ot diffuse
haphazardly but systematically o gur society, The dif-
fusion process appears &s a vertical movement along the
sidig-eopnonue sirta, drifting from the highest to the
lowest status position. We abse observe a strong depend-
ence between computer and Internet use @l home and
wompter use ab work, This, new lechnologies seem o
push their way into private bowseholds by being used wl
wirk, This way, inequalities on the labour markel are
trinsmaitted inlo private households and reinforce com-
puter access disparity,

Rewarding the level of farmly conteict we frd that shar-
ing a household with teenagers and young adules is a
good predictor of whether people use & computer ar the
Internet for their own purposes. Tt may be a result of
parents’ efforts o increase  computer  proficicncy
because of 4 sense of responsibility for their children’s
futare skill needs. Additionally, leeragers [especially)
perhiaps urge their parents to iovest inke computers cre-
ating an innovation friendly atmosphere 4t home, We
find a positive relationship between net equivalence
ingome and people's chances 1o use computers and the
Internet, Still, income has to be well abpve average to be
at the same level as hovsehaold compasition. People liv-
ing with teenagers and voung sdults thus seem to have a
caompetitive advantage to close the digital divide. Appar-
ently, human or social capital 13 more importint than
cooncimic capital to secure computer and  Internet
access,

The influence of soctal context 3s investigated in terms
af technical generations, gender, ethnic background and
regional differences between East and West Germany,
We detected empirical support for the hypothesized
relation between different technology penerations and
{heir use of computers and the Internet. Confrontation
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with computer technology al a young age seems to make
its appliance more likely, Although this relation weak-
ened between 1997 and 2001 it s 1o early 1o proclaima
lasting closure of the generanion gap, Our results mdic-
ate that this gap is opening up again, Future research
should continue 1o focus on this issue. Another guestion
is the relanon between technology generations and eth-
nic background. Further research is needed 1o address
the general applicability of the concept of technical gen-
erations to various groups of Turkish immgrants, eg.
those whorgrew up inrural parts of Turkey,

Turning 1o sex differences for computer and Internet
use, it seems as if the gender divide 15 slowly closing up.
According to the ambivalent role model, we expected
woarmen 1o be less likelv than men to privately use com-
puters or the Internet. Although the dats supports this
notion, our conclusions are hedged with caveats. The
data of the GSOEP does not contain measures for some
of the possible motivations of women to dismiss private
compiter and Internet use. A follow-up study should
focus on this question. But taken together, the results
indacate that the use of compuaters and the Interner i
enforced by younger penerations, initially showing =
strong gender hias that is slowly tapering off.

Furthermore, we expected to find 2 negative relation-
ship between ethnic hackground and the private use of
computers and the Internet. We observe that people
with-a Turkish ethnic backgrouwnd are less likely o nse
computers or the Internet compared o Germans, Ths
effect persisty i spite of controlling for human capital,
family context, and social contexts. Due to data linuta-
tiens, however, the asswmption that canputers are per-
cepved as cultural tools belonging w the ouer sphese
[Waohl, 20001 cannot be pursued. Pechaps another expla-
nation may be useful. Tn Germany, immugrants are ata
great risk of being overqualified for their jobs [Szydlik,
1998 1. Therefore, even if their job qualifications are sim-
tlar s those of the German pepulation they have lessof a
chance oo work with computers, Ultmately, this dis-
crimination might discourage the Turkish minorty to
learn hoiw Lo use computers or the Internet in order to
increase their job qualifications:

Resarding regional differences we showed that the dig-
ital divide between East and West (Germany 1s narrowing
dowr, I 2003, only insignificant differences. are Jefi
berween the Eastand the West with respect to computer
ose 11 is probalbly mot overoptimistic toexpect the remain-
ing gap for Internet use to cose within the next few years.

W alfer insights on the first-level digital divide, 1e
on different levels of access to modern computers and
Internet technology. Generally, studies dealing with the

second-level digital divide, that is how and for what pur-
poses people use computers and the Internet, point out
how difficult it 35 tostudy this ‘technological black box’
isee Attewell, 2001; DiMapgio and Harpittai, 2001;
Matriello, 2007; Livingstene, 2003), Unfortunately, the
GSOEP doss not contun messures on o user profiles
either. We presume that the second-level digital divide
will become a pressing future dssue, Follow-up studies
should focus on the quality of computer and Internet
use: 1o assess Ity impact on occupational skills and
informanon access,

Dbviously, the (Iiigital ividde poes hand In hand with
ather forms of social inegquality. West German males
with higher education and income bave much better
chances of being on the favourable side of the digital
divide than Turkish women with a kewer education and
meome. Our empirical results do not indicate a decrease
in other forms of social mequality due to access to conm-
puters and the Internet. On the contrary, the members
of the lower social classes are not climbang the social lad-
der via better access to compuler and Inteenet techno
legy. Asa more likely scenario we find indicanons for
higher social classes to secure or even increase then
favourable social positions. However, the period covered
by the dara { 1997-2003) may be somewhat short to draw
parallels between the digital divide and secl status ine
guality, Ultimately, the question of how far social pusi-
tions of peaple are affected by the private wse of
computers and the nternet needs to be followed up,

At present, our study underlines that eacly computer and
Intermet wse isdetermined by generstion and ethmc
background. Forthermore, the influence of high status
positions on the indnedual level and pimary socal rela-
tions within the family contexr determine in large parts
who doand do ool e compurters o the [nternes, A
remaming question is whether & potential lack of socsal
relations can be compensated for by means other thao
income 10 help close the digital gap, The other side of thas
conglusiom & that, at least regarding the digital divade, it
seems o pay off o more than one way to live with children,

Notes

L. Another imporiant domain ol research not dealt
with here connects the influence of policy or politics
to the digital divide (eg. Johnsen, 2001, Vartanowvi,
2002). For an overview, see DiMaggio et al. (2001),

L ¥

The average supply of private households with the
Internet in 2002 in the EU-15 is 40.4 per cent. The
Netherlands are leading with a 65,5 per cent diffu-
sion rate and Spain and Grreece are at a low 29.9 and



9.2 per cent, respectively (Statistisches Bundesami,
2003: 25),
We e not attempt to evaluate any of the impacts of
computer use, because up 1o this point, the effects
of computer use on chitdren’s social development
cannol be predicted precisely (e.g Subrahmanyam
et al., 20000,
To computer wse this can be applied only to some
extent, although differences should not be overestl-
mated.
We include ‘gender’ on the macro level because sex
roles are crucial for 2 whole set of sodial norms and
vilues, Ethnic background and region summarire
issues framing group behavieur and consumption
patterns by membership and geographical location.
Here, of course, not family generations but societal
generations are being depicted (see Seydiik, 2000; 19),
Before that, the statistical yearbook of the GDR
effers information on radie and TV ownership
ondy, From 1990 te 1993, the statistical vearbook
for the reanited Germany contains information on
PO ownership in West Germany only,
The transhited question reads s follows: Do vou
usea computer |respectively, the Internet], either
privately, on your job, m your trainingfeducation?
Chy compieter include the personal computer (PC)
or the main-frame but not purely & game machine),
The answers are coded separately for “private’ and
Soby rrainimg or educational’ vse of a computer or
the Internet, In the 2043 wave of the GSOEP the
bivariate (yes/ne) coding of the variables for com-
puter and [nternet use are substituted by a six item
scale (o comment, daily, onee a week, once @
manth, more seldom, never), To make the result
of this wave comparable to the former ones, two of
these ems {no commient, never ! received the value
'Y, whereas the rest of the iteny scale received 2 '17
For example, it takes about 13 years to get an Alatur
in Germany 5o the educational vear-proxy is 13 here,
A university degree:takes on average six years and
therefore a university diploma equals P9 years (13
vears for the Abirnur plus six vears of studving time],
Jsually the average educational level In Western
industrialized societics increases over fime. The fig-
ure found here can be explained by looking at the
educational background of the Turkish population.
Within our shx-vear time window we observe
decrease inaverage education for Turkish men and
women. On average, a Turkish man loses an entire
vear and a Turkish woman more than a half of o
vear of schooling between 1997 and 2003 (table
avaitable from the firsg suthor),
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I order to extend our analvses inte 2003, we retrieve
the variable "computer use at work” from the 2001
wiave, since it was nol surveved in 2003, Therefore,
thie corresponding fere in Table | &5 not interpreted.
Official statistics show percentages of single house-
holds in Germany to be arvund 30 per cent. Statis

tical offices  Include &l possible  houschold
affiliations of persons, whereas the GSOEP consid-
ers the composition of the current household only
(personal communication with Jirgen  Schupp,
DIW1, The GSOEP household weights render the
correct Agures, but due 1w our research questions
we-use person weights,

The signeficance level is chosenat < 0001 per cent
due to the large number of cases i the daa. All
ather outcomes are rejected as chance Anclings.
Odds ratios (or) are caleulated by or = exp™* and
interpreted as relative probabalities {a table com

paring the single and multivariate effects is avail-
able from the first author), Contrarny to the

conventonal estimators of variance, the cluster

adjusted estimator of varance corrects for the facl
that on the level of the household: sonve variables
have the same valee (e household incomel.
Thus; here we need to rebax the sssumption of
inddependence of observations. Processing a cluster
adjusted analysis requires only thar the observations
be independent across observations {Huber, 1867
As mentionsd above, in 2003 this effect 15 estinyated
prospectively. Therefore, the interpretation here is
that if people use & computerat work in 2001, they
are four times moee bkely to wse a computer for
private ends in 2003, Note for all three waves that
peaple who use computers for their private ends
are perbaps more likely o get a job which acquires
computer expertise.

Computer programs can be bought for very small
children between two and thiee years,

In 2003, the varahle measures the effect of net
equivalence income i Euros (€). Computing
those effects in D-Mark {(with € 1=1.96 M)
renlers coefficients between 1016 {compuler use)
and LOLA (Internet use),

Resules are taken from Table 3. Houschald incote
is measured in T-Mark in 1997 and 2001 and in €
i 2003 Al numbers are divided by 10, The 1997
figure, for example, is caleulared as follows: 3500 =
{1.7-1341.02=1} % 100,

Wote that the odds ratio does not capture effects of
obder wiblings, What s mose, additional analysis
reveals tentative hints towards differences of children’s
effects for various status groups. Interactions between
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education and living with chitdren showed the influ-
ence of children 1o be more impaortant for respanc-
ents with lower educational levels {< 13 vears).

19, Additionally, nate that the coding of the dependent
variable changed berween 2001 and 2003 {see foot-
note &1,

2, Torank the effects of the metre varialbles i Table 3
we based their scores.on the averages values in Table 1,

Acknowledgements

The GSOEP data used in this article were made available
by the German Institute for Economic Research (DIW)
in Heelin. An earlier version of this paper was presented
at the Erfurt conference on “Generation and Inequality’
organized by Peter Ao Berger and Marc Szvdlik for the
DGS section “Social Inequality and Stratification” in May
2003, We thank all participants of the conference and
the anonymous reviewers of the Earopean Sociological
eview for their helpful comments.

References

AGMA (20000, Imternet- wnd Onlinedienst-Nutzung,
Frankfurt/Main.

Amann, B. (2003), 8BitMuseum: Die Zeir der Home-
computer.  [Website]  hnpfhomearcor.defrudolf,
amanndddr.htm] [ Accessed: March 20051,

Andreld, H. 1, Hagenaers, I A and Kihnel, 5 (1997),
Analysen von Tabellen wnd  kategorialen Daten,
Berdin: Springer.

Attewell, P, {2001). The First and the Second Thigital
Divicle. Sociology of Feducation, 74 (July), 252-259,
Attewell, P.oand Batle; 1. (1999). Home Compulers
and School Performance, The Informatioe Sociery,

ES 011 1=

Barthelmes; 7. and Sander, B (1988), Familie troty
Fernsehen? Medien im Familienalltag. Dz Deutsches
Jugendinstitul (Ed.) Wie geht's der Familie? Ein
Hawnedbuach zur Sttwdgtion der Faitie, D10 Minchen,
pp. 381-394.

Becker, G. 8. {[1964] 1975}, Human Capiral: A Theo-
retical and Erpirtcal Analpsts, with Spevial Reference ro
Edication. Kew York; Celumbia University Press,

Beisenherz, G. H. {1988). Computérn — das neue Fami-
lignspiel, In: Deutsches fugendmstiounn (Ed Wee
geht's der Familie? Ein Handbuch zur Sitwation der
Familie. I Minchen, pp. 395—H02.

Boes, A, and Preifler, 1 {2002), Vorluge zum Beriefispe-
penstand  Digitale  Spaltung.  Arbettskonferenz  des
Verbunedprogekes, Berlchterstartung zur somo-dkome.
mischen Entwicklung dee Bundeseepublik Dewtsch-
land: Arbeit wnd Lebensweisen” am 27,-28.2.2002,

Bowe, [Websitel,  httpifwww sofi-goettingen.de/
framesi/veranstaltungsoel/bp digitale_spalwngpdf
[Accessed: Tune 2003,

Bonfadelli, H. (2002% The Internet and . Knowledge
Gaps: A Theoretical and Empirical Tovestigation,
Enropearn Jornal ¢f Communication, 17 [ 1), 65-84.

Bornschier, V. (20017, Generalisiertes Vertraven und die
frihe Verbreitung der Internetnutzung im Gesells-
chaftsvergleich. Kélner Zeitschrijt fiir Soziologte wind
Sozialpsechalogie, 33 (1), 233-257,

Brunet; |, and Proulx, 5. (1989), Formal versus Grass-
Roots Training: Women, Work, and Computers,
Tournal of Cammunications, 39, 77-84,

Bucy, E. P, (2000). Socal Access to the [nternet.
Harvard Tntermanonal Journal of Press/Politics, 5
(1}, G061,

Carstaphen, M. G, and Lambiase, | |, {1998), Domina
tion and Democescy in Cyberspace; Reports from
the Majority Media and Ethnic/Gender Margins, In:
Ebo, B Bd.) Cybergherto or Crbertopia? Race, Class,
amd Gender on the Interner. Praggen: Westport, op,
121-136:

Collmer, 5 (1995), Frauen wd Midnner qm Compurer,
Wiesbaden: DUY.

Compraine, B M. (Ed) (2001). The Digital Divide:
Facing @ Crizs or Creating @ Myth? London: MIT
Press.

Deutschier Bundestag (20013 Lebensfagen i Deutscli-
land. Erster Armiuts- und Reichtumsberichr, Druck-
sache 1475990, Berlin,

[MMaggio, ' and Hargitai, E. (2001), From the 'Digital
Divide’ ro "Digaral Inequalitys Studying Interner Use
as Penetration Increases. Working Paper Series £15,
Center for Arts and Cultural Palicy Stadies,

DiMaggio, ', Horgittas, E., Russel, W, and Robinson, ], P,
(2001). Social Implications of the Interoet. Arnual
Review of Soctolagy, 27, 307-334,

DIW (200%), The German Soce-Feonpmie Panel, [ Weh-
site https/ v divedelenglish/soplindes. hrml,
[ Accessed: Avgust 2003,

Dolnicar, V., Vukeevie, K., Kmncggur. L. and Vehovar,
V. {2002) Digital Divide i Slovenia. Druztosloene
Razprave, 18 (40], 83106

Ebo, B (19983, Cyberghetto or Cybertopia? Roce, Class,
and Geder on the Internet, Pracger: Westport.

Ekdahl. P. and Trojer, 1= (2002). Digital Davide: Catch
Up for What? Gendier, Technalegy and Development,
& (1), 1-20,

Fountain, I E. (2000}, Constructing the Information
Society: Women, Information Technology, and
Design, Technolagy in Society, 22 (1), 45-62.

Geifiler, K. (2002), Dig Sozialstraktar Demtschlands,
Bonn: Bundeszentrale fiir pelinsche Bildung,

golemm.de (20007, Digirale Spatemg in Dearschilarnd droft
sich zu verschérfen, [Website] heepe/fdyn bgolem.de!
cpi-binfusiapldll |Accessed: Dcloler 20037,



Hacker, K. L. amd Steiner, B, (20023 The Digital Divide

for Hispanic. Americans, The Howard Journal of

Commuriicarions, U3 (4), I67-183,

Hargittai, E, (2002], Second-Leve] Digital Divide: Differ-
ences in People’s Online Skills, Firse Monddy, 7 [4),
1-18.

heise.onling {20031, Melr als die Hilfte der Dentschen
sind anline, |[Website] hitpzdfwww heise de/nt.pring
mewsticker/data [ Accessed: October 2003,

Haollifield, C, A, (2003), Creating Demand: Infleencing
Technalggy Diffusion in Rural Areas. Governmeent
Informarion Guarterly, 200 (2], 135--150,

Huber, P, T, (1967), The Behavior of Maximuam Likeh-
heod Estimates Under Non-Stindard . Conditions,
In: Proceedings of the Fifth Berkeley Sympasium an
Mathemarical Statistics and  Protubidity, Berkeley,
Ch: University of California Press, pp. 221-233,

FdW [ 2003), Demtschland o Zabden, Kol Instimot der
deutschen Wirtschafi,

Johnson, R, A, (20010, Cyberspace and Elections. Peace
Review, 13 [3), 417423,

Tung. J.-¥. @i, I. L. and Kim, Y.-C. (2001), Internet
Connectedness and  Inequality.  Commumication
Research, 28 (4), 307-535.

Katz, I, E and Rice, R E(2002a); Svntoplal Access,
Civie Invalvement, and Socizl Interaction on the
et In: Wellman, B, Havthornwaite, C, {Eds.] The
Intermet 0 Everyday Life. Oxford, UK Blackwell,
ppo114-135

Katz, |. E.and Rice, K. E, (2002h), Social Consequences af
Miterner Use: Aceess [nvolvemens, and Interaction,
Cambridge, Ma: MIT Press.

Kim, & (2003), The Impact of Differential Access 1o the
Inerner v Earnings: A Cross-Sectional Analysis.
Unpublished manuscript. Department of Sociology,
University of South California.

Korupp, 5. E. (2001), Emplayment Relations and. New
Techmologies; Is Informanion Technology Greating a
Thigital Divide’ on the German Labour Market?
Working Paper. Erfurt University.

Kotopp, 5 E. (20020 Was beding die Compurerniizzing
am Arbeisplotz? Entwicklungen und  Treads zun
digitalen Ungleichhent” in Deutsehdand zwischen 1979
el 1999 Wacking Paper. Erfurt University.

Leu, H. K. (1991), Kinder am Computer: Lernhilfe oder
Splelzeng? THSKURS, 1, 68-75

Livingstone, 5 (2003), Children's Use of the Internet:
Reflections on the Emerging Hesearch -Agenda,
New Mudia and Society, 51020, 147166,

Lischel, E. (1992}, Ambivalenzen ~ Phantasien — Yerhilinisse
sopialpsychologischer  Betrachtungen  weiblicher
Zugriffe zum Computer, In: Schwarzkopl, |1 (Ed)
Newe  Wege?  Frauen  lernen  Computertechnik,
Bremen: Donat Verlag, pp. | [3-126,

Luke, T, (2000), Dealing with the Digital Divide: The
Rough Realitics of Cvberspace. Telos, 118 5061,

CAUSES AND TRENDS OF THE DIGITAL DIVIDE | 421

Malecks, E, 1, (2003}, Digital Development in Rural
Areas: Potentials and Pitfalls, fournal of Rural Srud-
tes 19023, 201-214,

Medienpadagogischer Forschunpsverbund Stidwest (20031,
KIM-Stugiie 2003 Kinder wred Medior, Compurer and
Ineerner, Baden-Baden: SWR Medenforschung,

Medienpadagogischer Forschungsverbund Stdwest { 20041,
JIM-Sovedie 2009, Jugerd, Information wnd [ Mulri-)
Media. Baden-Bacden: SWE Medienforschung,

Morgan, 5. P, and Teéachman, J. D, (1983). Logistic
Begression: Dwescripiion, Examples, and Compari
sons. Journal of Marriege and the Famaly, 50, 929-936,

Matriello; G. (2001 ). Bridging the Second Digital Divide:
What can Socologists of Education Contribute?
Socialogy of Educanion, 74, 260-265,

Melson, A, (20027, Imroduction: Foture Texts. Social
Texts, 20 (2], 1-15:

Nehl, AcM. (20000 Bildupg wnd Migretion: [n:
Cesemann, Fo (B Migrifior wnd  Integration i
Berlin, Opladen: Leske + Budrich, pp. 295-312,

QECE (2002}, Tnformation Technology Ohitipok. Paris:
OECH.

Teed, L. (20007, Domesticating the Personal Computen: The
Mainstreaming of 2 New Technology. and the Cultural
Management of a Widespread Technophobia, Critcal
Srudtes i Media Conmmaniation, 17 {2), [39-183,

Rogers, EM, ([1962] 1995). Diffusion of Dnnovatios,
Mew York: Free Press,

Sackmann, R. and Weymann, AL (1995}, Die Technis-
feruny des Alltogs: Generattenen und technische Inno-
viertemerz Frankfurt/Main: Campus,

Servon, To I (2001 Community Technolegy Centers
and the Urhan Technology Gap, Intervational Jour-
nal of Urban geed Begional Besearch, 25 (21, 4194240,

SPEEGEL (1996}, Ouline- Ofling. Hamburg: Spicgel Ver-
lag.

Sratsstisches Bundesamt (2003 ), Pressepsemplar: Awsstar-
tureg und Wolmsituarion privater Haushalte, Finkore-
niens-  und  Verbroucherstichprobe 2003 Bonn
Statistisches Bundesamt, pp. 17-27.

Statistisches Bundesamt (1994), Sratististisches falirbuctk,
Bonn: Statistisches Bundesamt,

Subrahmanyam, K., Kraur, RE., Greenfield, Po Moand
Girgss, ECF, (20000, The Impact of Home Computer
Use on Children™s Activities and Development.
Frtrire of Cheldren, 10023, 123-144,

Suler, I, (19971, The Bed Bovs of Cyberspdee. Deviant
Behaviour i, Online Multimedia Costnemeties and
Strategies  for  Managing It [Website]  bhup!/
www,rider eduw/~suler [Accessed: July 20403,

Sewvellik, M. (1998) Vecational Training and the Cuality
of Immigrant and Minority Jobs in Germany and
the United States. Ins Kurthen, H., Fipalkowska, T,
and Wagner, G, G, {Eds.) Innnigrarion, Citizenship,
arel the Welfive State v Geriany and the United
States. London: TAT Press, pp. 119135,



437 | KORUPP AND SZYDLIK

Seydlik, M. (20007 Lebenslange Solidariras Generatio-
nenbezichungen swischen erwachsenen Kindern und
Elrern. Oipladen: Leske + Budrich,

Van Eimeren, B, Gerhard, H. and Frees, B. (2003),
Internetverbreitung  in  Deutschland: Unerwarter
hoher Zuwachs. Medin Perspektiven, 8, 338-358.

Vartanova, E (2002}, Digital Divide and the Changing
Political/Media  Environment  of  Post-Socialist
Europe, Gazerte, 54 (3}, 499465,

Wagner, G, G.. Pischner, R, and Haisken-DelNew, |, .
12002, The Changing Digital Divide in Germiny.
Ir: Wellman, B. and Haythomthwaite, €. {Eds:) The
Iresernet in Everpday Life. Oxford: Blackwell Publish-
ing, pp. 4185

Waibel, A-M. (19920, Computesfranen  zwischen
Hackerkultur und Technologiekreftik: Ergebnisse einer
computerunterstiitzten Befragung vou Frauen in gual-
ifizierten Berufen der informations- wnd Komreunika-
tionstechnelogie. Konstanz: Universitits Verlag,

Watt; I and White, . M. (1999}, Computers and
the Family Life: A Family Development Perspec
tive: fournal of Comparative Family Studies, 30
(1) I=15.

Authors’ Addresses

Sylvia E. Korupp, Faculty of Economics, Law, and Social
Sciences, Erfart University, Nordhauserstrasse 63,
D-9908% Erfurt, Germany, E-mail; sylvia kerupp@
ani-erfurt.de

Mare Spydlik, Institute of Sociology, Lurich University,
Andrezsstrasse’ 13, CH-8050 Zirich, Switzerland.
E-mail: sewilik@soziologie unizhich

Manuscript received: May 2004,



290

Digitale Spaltung in Deutschland: Geringere Bildung - seltener am PC

Abbildung 1

Nutzerinnen und Nutzer von Computern und
Internet in Deutschland von 1975 bis 2005

nach Schulabschluss
Anteil an der Bevélkerung tiber 16 Jahre in %
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Berechnungen des DIW Berlin. DIW Berlin 2006

Um in Deutschland den Gefahren einer forcierten
digitalen Spaltung sinnvoll entgegenzuwirken,
ist es notwendig, sozio-dkonomische Merkmale,
die den Zugang zu Computern und zum Internet
strukturieren, zu kennen. Die vorliegende Untersu-
chung stiitzt sich auf Daten einer Sondererhebung
des Sozio-ockonomischen Panel (SOEP). Diese
Querschnittbefragung wurde im Sommer 2005
von TNS-Infratest Sozialforschung, Miinchen im
Auftrag des DIW Berlin durchgefiihrt. Die Daten
sind reprasentativ fiir die in Deutschland wohnende
Bevélkerung iiber 16 Jahre.®

Wachenbericht des DIW Berlin Nr. 192006

Computer- und Internetnutzung in
Deutschland

Im Jahre 2005 nutzten in Deutschland 62% der
{iber 16-Jihrigen einen Computer und 53 % das In-
ternet. Die Nutzerzahlen haben seit Mitte der 80er
Jahre deutlich zugenommen (Abbildung 1). Auch
zeigt sich, dass die Verbreitung neuer Technolo-
gien eng mit der Schulbildung zusammenhéngt:
Personen mit Abitur sind iiberproportional hiufig
unter den Pionieren zu finden, die neue Technolo-
gien anwenden. Innerhalb dieser Gruppe kommt
es zu einer rascheren Adaption neuer Techniken
als bei Personen mit einem niedrigeren Schulab-
schluss. Schon in der Gruppe der Fachabiturienten
und Personen mit einem Realschulabschluss werden
vergleichbare Nutzeranteile deutlich spater erreicht.
Die Personengruppe ohne Schulabschluss oder mit
Hauptschulabschluss benétigt einen noch langeren
Zeithorizont. Das Abflachen der Kurven am aktu-
ellen Rand ist méglicherweise als Indiz fiir eine
dauerhafte Verfestigung der digitalen Spaltung zu
verstehen.

Tabelle 1 weist die Nutzeranteile in verschiedenen
Geburtsjahrgingen aus. Die élteste Generation,
die in einer iiberwiegend mechanisch geprégten
Haushaltsumgebung aufgewachsen ist, weist er-
wartungsgemiB den geringsten Anteil von PC- und
Internetnutzern autf.’ In jeder der folgenden Gene-
rationen lassen sich hthere Nutzeranteile beobach-
ten — sowohl im privaten als auch im beruflichen
Bereich. Lediglich bei der jiingsten Generation
liegt die berufliche Nutzung unter jener der beiden
vorhergehenden Generationen. Dies diirfte im We-
sentlichen auf den hohen Anteil in dieser Gruppe
zuriickzufiihren sein, der sich noch in der Ausbil-
dung befindet.

6 Die Erhebung wurde im Zeitraum von Anfang Juni bis Anfang Juli
2005 im Random-Route-Verfahren anhand eines computergestiitzten
personlichen Interviews (CAPI) durchgefiihrt. Fiir die Analysen stehen
1012 Interviews zur Verfiigung (Ausschépfung: 50,8 %), die fiir die
deskriptiven Auswertungen nach regicnalen (Bundesland) und demogra-
phischen (Alter und Geschlecht) Merkmalen gewichtet werden. Vgl. zur
methodischen Anlage der Erhebung TNS Infratest: Testerhebung zum
SOEP 2006: Personlichkeit und Alltag, Verhaltensexperimente, Retest-
studie (mimeo). Miinchen 2005.

7 GemaR Reinhold Sackmann und Ansgar Weymann: Die Technisierung
des Alltags - Generationen und technische Innovationen, Frankfurt/
Main, 1994, ist diese ,vortechnische" Generation in Haushalten aufge-
wachsen, die noch mehr oder weniger bar jeder Haushaltstechnologie
waren (bis 1939 geborene Personen). Die nachfolgende Technikgenera-
tion ist bereits in Haushalten mit elementaren Haushaltstechnologien
aufgewachsen, z. B. elektrische Kithlschranke oder -herde (zwischen
1939 und 1948 geborene Personen). Die Generation der .zunehmenden
Haushaltstechnisierung” wurde mit weiterentwickelter Haushaltstechno-
logie konfrontiert, so z. B. mit der Waschmaschine (zwischen 1949 und
1963 Geborene), die darauf folgende ,Computergeneration” (1964 bis
1980 Geborene) dann mit einer groferen Anzahl computerisierter Haus-
haltstechnalogie wie z. B. der Mikrowelle. Die von uns an dieser Stelle
hinzugefiigte ,Internetgeneration” (nach 1980 geborene Personen)
wichst bereits mit dem PC auf und lernt in der Jugendphase das Internet
kennen.
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Tabelle 1

Computer- und Internetnutzer nach sozio-demographischen Merkmalen

Angaben in %

Computer Internet
Insgesamt Privat’ | Beruflich Insgesamt Privat’ Beruflich

Generationszusammenhange

Gebaren vor 1939 (Pratechnische Ceneration) 15 14 1 7 7 1

Geboren von 1939 bis 1948 (Generation erster Haushaltsgerate) 44 27 17 36 24 13

Geboren von 1949 bis 1964 (Generation fortgeschrittener Gerate) 75 33 42 62 32 30

Geboren von 1965 bis 1980 (Computergeneration) 83 35 48 73 36 37

Geboren nach 1980 (Internetgeneration) 92 62 30 83 58 25
Anzahl guter Freunde

Keine 28 23 5 14 1 3

1-2 Freunde 64 35 29 52 34 18

3-4 Freunde 64 34 30 56 35 21

5-7 Freunde 72 30 42 63 30 38

8 und mehr Freunde 62 3 31 58 30 28
Region

Ostdeutschland 59 29 30 46 26 20

Westdeutschland 63 33 30 54 31 23
Nationalitat

Deutsch 62 32 30 53 30 23

Nicht deutsch 61 37 25 38 19 19
Geschlecht

Mannlich 69 34 34 60 3 29

Weiblich 57 30 26 46 29 17
Gesamtanteil 62 32 30 a3 30 23

1 AusschlieBlich private Nutzung.

Quellen: SOEP Sondererhebung 2005; Berechnungen des DIW Berlin.

DIW Berlin 2006

Zur Messung der Einbindung in soziale Netzwerke
wurde dariiber hinaus der Indikator ,,Anzahl der gu-
ten Freunde bzw. Freundinnen® verwendet. Dieser
Indikator steht offenbar nur in einem schwachen Zu-
sammenhang mit der Nutzung von PC und Internet.
Die populire These, dass typische Computer- oder
Internetnutzer sozial isoliert seien, ldsst sich nicht
erhiirten.® Vielmehr ist in der Gruppe ohne gute
Freunde ein deutlich geringerer Anteil von Com-
puter- und Internetnutzern anzutreffen.

In der Literatur werden als weitere Determinanten
der Computer- und Internetnutzung insbesonde-
re die Nationalitiit und das Geschlecht in Betracht
gezogen. Ob die bei Ausldndern konstatierte gerin-
gere PC- und Interentnutzung wirklich mit Sprach-
barrieren begriindet werden kann, bleibt jedoch
fragwiirdig. Denn ein wesentliches Kennzeichen
dieser neuen Technologien ist ihre globale Anwen-
dungsmoglichkeit, die es moglich macht, iiberall
aut der Welt Nachrichten in der Muttersprache zu
empfangen oder zu verschicken. Auch ist die Hypo-
these, dass dieses Nutzerverhalten auf Briiche mit
der Herkunftskultur zurtickzufiihren ist, noch nicht
ausreichend empirisch untersucht.” Tatséchlich wei-

sen die Ergebnisse darauf hin, dass in Deutschland
die Nationalitit lediglich hinsichtlich der privaten
Internetnutzung eine Rolle spielt (Tabelle 1).

Unterschiede zwischen Minnern und Frauen in
der Nutzung von PC und Internet werden in der
Literatur vielfach auf geschlechtsspezifische und
tendenziell technikferne Sozialisationsformen oder
auf fehlende Vorbildfunktionen von Frauen in tech-
nischen Berufen zuriickgefiihrt.!” Die vorhandenen
Daten lassen erkennen, dass Minner den Compu-
ter und das Internet zu einem héheren Prozentsatz
im beruflichen Bereich nutzen als Frauen. Bei der
privaten Computer- und Internetnutzung jedoch lie-

8 Um hier zu belastbaren Aussagen zu kommen, miisste freilich fir
Bildung und Alter kontrolliert werden, da beispielsweise im héheren Alter
eine Nennung von Freunden und Freundinnen seltener erfolgt.

9 Vgl, zu diesen Thesen Arnd-Michael Nohl: Bildung und Migration. In:
Frank Gesemann (Hrsg.): Migration und Integration in Berlin. Opladen
2001, 5. 293-312; und Rainer GeiBler: Die Sozialstruktur Deutschlands.
Wiesbhaden 2006.

10 Vgl. dazu lean Brunet und Serge Proulx; Formal versus Grass-Roots
Training: Women, Work, and Computers. In: Journal of Communications,
Vol. 39, 5. 77-84: und lane E. Fountain: Constructing the Information
Society: Women, Information Technology, and Design. In: Technology in
Society, Vol. 22 (1), 5. 45-62.
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Tabelle 2

Nutzung neuer Technologien im Jahre 2005

Anteil' |Computer?| Internet?
in %

Schulbildung

Schiiler 3 4,29* 766%*

Hachstens Hauptschule (Referenz) 36

Realschule 34 2,56** 2,88**

(Fach-)Abitur 27 12,55%*  13,71**
Generation

Gebaren vor 1939 (Pratechnische Generation) (Referenz) 21

Gebaren von 1939 bis 1948 (Generation erster Haushaltsgerate) 13 3,45%* 712%*

Geboren von 1949 bis 1964 (Generation fortgeschrittener Gerate) 27 9,49%*  14,2%*

Geboren von 1965 bis 1980 (Computergeneration) 25 13,85**  22,64**

Geboren nach 1980 (Internetgeneration) 14 54,29**  70,77**
Ostdeutsch (Referenz: Westdeutsch) 21 0,56* 042%*
Nicht deutsch (Referenz: Deutsch) 5 Q27> Q13+
Weiblich (Referenz: méannlich) 52 0,60** 0,54**
Bezahlte Tatigkeit (Referenz: Keine bezahlte Tatigkeit) 45 3.35%¥ 3.08**
Anzahl guter Freunde (Mittelwert) 4,47 1,04* 1,06%*
N / Nagelkerke's R? 1012 0,58 0,58

1 Ander Bevdlkerung (iber 16 Jahre.
2 Ergebnisse logistischer Regressionsanalysen - vgl. FuBnote 11.

*: p<0,05; **: p<0,01

Quellen: SOEP Sondererhebung 2005; Berechnungen des DIW Berlin.

DIW Berlin 2006
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gen Minner und Frauen beinahe gleichauf. Diese
Ergebnisse legen die Vermutung nahe, dass sich die
geringeren Quoten der Frauen bei der beruflichen
Nutzung primér durch ihre niedrigere Erwerbsquote
erkldren lassen.

Die vorangegangene Betrachtung basiert allein auf
der Deskription der Personenmerkmale. Um die
Bedeutung der einzelnen Einflussfaktoren niher be-
stimmen zu kénnen, sind multivariate Analysever-
fahren anzuwenden. Tabelle 2 gibt die Ergebnisse
einer entsprechenden logistischen Regression der
Nutzungsintensitit mit sogenannten ,,odd ratios™
wieder."

Sie machen deutlich, dass Bildung einen starken
Einfluss auf die Wahrscheinlichkeit hat, einen Com-
puter oder das Internet zu nutzen. Dennoch bleibt
auch bei der statistischen Bereinigung um den Effekt
des Bildungsniveaus der Alterseffekt signifikant,
d.h. jingere Personen nutzen diese Technologie
unabhéngig von ihrer durchschnittlich héheren
Bildung héufiger. Dariiber hinaus erweist sich der
Einfluss der Gréfle des Freundeskreises als signi-
fikant positiv.

Zudem lisst sich zeigen, dass auch unter Beriick-
sichtigung des Bildungsniveaus und der Erwerbs-
titigkeit bedeutsame Unterschiede zwischen Ost-
und Westdeutschland, zwischen Deutschen und
Nichtdeutschen sowie zwischen den Geschlechtern

Wochenbericht des DIW Berlin Nr. 192006

bestehen: In den Gruppen der Ostdeutschen, der
Auslander und der Frauen ist die Wahrscheinlichkeit
geringer als in den jeweiligen Referenzgruppen,
einen Computer oder das Internet zu nutzen.

Insgesamt bestitigen die SOEP-Ergebnisse die
sogenannte Diffusionstheorie,” die in allgemeiner
Form beschreibt, in welcher Weise sich die Nutzung
neuer Technologien in modernen Gesellschaften
verbreitet.”” Demnach folgt die Diffusion neuer
Technologien im Zeitverlauf der Form eines ange-
schrigten ,,S*: Als Erstes nimmt eine kleine Anzahl
von Pionieren und frithen Nutzern* (innovators,
early adopters) die technologische Innovation auf,
zumeist jingere Personen mit hoherer Bildung. Die-
sen folgt die groBe Gruppe der frithen and spiten
Mehrheit (early / late majority), an die sich schlief3-
lich eine kleinere Zahl von Nachziiglern (laggards)
anschlieit. Die Gruppe der Nachziigler (laggards)
hat der Theorie zufolge den niedrigsten Bildungs-
grad, ist eher dlter als jiinger und wenig oder gar
nicht in soziale Netzwerke eingebunden. Unter der
Annahme, dass (a) hichstens ein Hauptschulab-
schluss vorliegt, (b) dass es sich um Angehorige der
pritechnischen Generation handelt und (c) dass die
Personen wenige bis gar keine guten Freunde haben,
ergibt sich eine rechnerische Wahrscheinlichkeit
der Computernutzung von nahe null (Tabelle 2).
Fiir die anderen Gruppen kénnen die betreffenden
Koeffizienten aus dieser Tabelle aufaddiert werden,
um sie als Kontrasteffekte gegen die so definierte
Gruppe der laggards abzusetzen. Fiir Personen mit
mindestens einem Realschulabschluss und mindes-
tens fiinf guten Freunden, die zwischen 1949 und
1964 geboren wurden, ergibt sich eine 12mal hohere
Wahrscheinlichkeit der Computernutzung. Personen
mit Abitur (12,55), zwischen 1965 und 1980 gebo-
ren (13,85) und mindestens drei guten Freunden
(zusammengesetzte odd ratio 3 x(1,04—1)=10,12)
weisen eine 26mal hihere Wahrscheinlichkeit auf,
Es zeigt sich also, dass die von der Theorie genann-
ten Faktoren Bildung, Alter und soziale Netzwerke
in der Tat entscheidend sind fiir die Nutzung neuer
Technologien.

11 Vgl. zur Methode z. B. David W. Hosmer Jr. und Stanley Lemeshow:
Applied Logistic Regression. New York 2000 (2nd Ed.). Bis auf das Alter
(siehe Tabelle 3 und 4), bei dem der Koeffizient mit dem Lebensjahr
multipliziert werden muss, sind die Koeffizienten als Kontrasteffekte

im Vergleich zur jeweiligen Referenzkategorie zu interpretieren. Werte
kleiner als 1 indizieren eine geringere Wahrscheinlichkeit der Computer-
bzw. Internetnutzung als in der Referenzgruppe; Werte groBer als 1 eine
vergleichsweise hohere Nutzung.

12 Everett M. Rogers: Diffusion of Innovations. New York 1995.

13 Zu einer Analyse hinsichtlich der Diffusionsprozesse von E-Business-
Technologien in Unternehmen vgl. Philipp Kéllinger: E-Business in
europaischen Unternehmen: Wachsende Kluft zwischen Pionieren und
Nachzlglern. In; Wochenbericht des DIW Berlin, Nr. 20/2004.

14 Dies waren in Deutschland die Mitglieder der Computer- bzw.
Internetgeneration.
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Abbildung 2

Selbsteinschiatzung der Internet-Kompetenz'
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1 Frage: Wie wilrden Sie auf einer Skala von 0 (ganz und gar unerfahren)
bis 10 (sehr erfahren) lhre personliche Kompetenz im Umgang mit dem
Internet einschatzen?

Quellen: SOEP Sondererhebung 2005;

Berechnungen des DIW Berlin. DIW Berlin 2006

Nutzungsverhalten und Internetkompetenz

Abbildung 2 zeigt die Einschitzung der eigenen
Kompetenz beim Umgang mit dem Internet nach
Bildungsabschluss und Geschlecht. Es ldsst sich er-
kennen, dass Unterschiede zwischen den Bildungs-
abschliissen und zwischen den Geschlechtern exis-
tieren. Ahnlich wie fiir den Zugang zu diesen neuen
Medien gibt es klare Hinweise auf einen positiven
Zusammenhang zwischen dem Bildungsabschluss
und der selbst attribuierten Internetkompetenz. In je-
der Gruppe schiitzen zudem Méanner ihre eigene In-
ternetkompetenz hiher ein als Frauen. Allein in der
Gruppe der (Fach-)Abiturienten zeichnet sich eine
Anniherung zwischen den Geschlechtern ab."

Differenziert man nach konkreten Anwendungsbe-
reichen, so erweist sich der Einfluss der Bildung
ebenfalls als bedeutsam (Abbildung 3). Die ins-
gesamt am Hiufigsten genannten Anwendungen
— das Surfen im Internet, die Kommunikation per
Email und die Textverarbeitung werden zumeist
von Personen genannt, die mindestens einen Real-
schulabschluss haben. Dies gilt auch fiir den Bereich
..Lernen am PC¥*.'® Personen mit hichstens einem
Hauptschulabschluss nutzen den Computer dagegen
haufiger zum Spielen und dem Konsum von Musik
und Filmen, die also ausschlieBlich dem Freizeitbe-
reich zuzuordnen sind.

Minner nutzen den Computer hdufiger als Frauen
im Freizeitbereich (Filme, Musik, Spiele, ,,online-
banking*) (Abbildung 3). Auch Programmieren ist

Abbildung 3

Ausgewihlte Nutzungsarten von Computer und Internet
im Jahre 2005
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Quellen: SOEP Sondererhebung 2005;

Berechnungen des DIW Berlin. DIW Berlin 2006

15 Der Populationsmittelwert liegt bei 6,24 Punkten. In allen Bildungs-
gruppen unterscheiden sich die Mittelwerte der Manner und Frauen
signifikant voneinander. Innerhalb der Bildungsgruppen unterscheidet
sich nur die Gruppe der ,Schiller” nicht signifikant vom Populations-
mittelwert.

16 Anwendungen werden mindestens einmal pro Woche genutzt.
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Tabelle 3
Ausgewihlte Nutzungsarten des Computers im Jahre 2005’
.i-\lnteil2 Schreiben, Spielen | Lernen Filmg, Fro_gram-
in % Malen Musik mieren
Schulbildung
Noch in der Schule 5 1,22 1,41 0,62 0,67 461
Héchstens Hauptschule (Referenz) 18
Realschule 38 1,60 0,53* 0,74 0,39** 1,06
(Fach-)Abitur 38 Pl 0,69 1,70% 0,55 242
Ostdeutsch (Referenz: Westdeutsch) 20 1,29 1,31 1,50 1,02 0,74
Nicht deutsch (Referenz: Deutsch) 5 0,66 1,18 047 072 0,66
Weiblich (Referenz: mannlich) 47 074 067* 106 039** 0]10%*
Erwerbstatigkeit 62 141 053** 078 031**  2,79*
(Referenz: nicht erwerbstatig)
Alter (Mittelwert) 48 1,00 0,96** 0,96** 0,94** 0,98
Anzahl guter Freunde (Mittelwert) 4,85 1,08** 098 1,02 1,02 1,03
N / Nagelkerke's R2 631 0,13 014 0,10 029 0,19

1 Ergebnisse logistischer Regressionsanalysen — Odd Ratio-Koeffizienten: Werte kleiner als 1 indizieren
eine geringere, Werte grofer als 1 eine hohere Wahrscheinlichkeit als die Referenz.

2 An der Bevélkerung iiber 16 Jahre.

*: p<0,05; **: p<0,01

Quellen: SOEP Sondererhebung 2005;
Berechnungen des DIW Berlin. DIW Berlin 2006

Tabelle 4

Ausgewihlte Nutzungsarten des Internets im Jahre 2005

ﬁ:t;:z Emails | Surfen | Chatten |Einkaufen| Banking V::’;E;Iiz]e_‘n

Schulbildung

Noch in der Schule 5 1,91 1,38 1,49 0,21 0,08* 2,61

Hochstens Hauptschule 15

(Referenz)

Realschule 37 2,16* 0,96 0,84 1,09 0,81 0,98

(Fach-)Abitur 41 426** 186 095 132 142 2,25
Ostdeutsch (Referenz: Westdeutsch)| 18 0,89 1,63 0,90 1,56 1,39 0,68
Nicht deutsch (Referenz. Deutsch) 3 0,68 5,28 0,47 1,01 0,86 2,43
Weiblich (Referenz: mannlich) 45 0,51** 0,62* 0,77 0,81 D57*E 1633%
Erwerbstatigkeit 64 1,10 1,23 049** 057 0,92 2,67
(Referenz: nicht erwerbstatig)
Alter (Mittelwert) 40 098* 089  095** 097+ 100 099
Anzahl guter Freunde (Mittelwert) 503 101 0,99 1,03 0,96 0,98 1,01
N # Nagelkerke's R2 532 010 006 015 005 010 009

1 Ergebnisse logistischer Regressionsanalysen — Odd Ratio-Koeffizienten; Werte kleiner als 1 indizieren
eine geringere, Werte graBer als 1 eine héhere Wahrscheinlichkeit als die Referenz.

2 An der Bevdlkerung tiber 16 Jahre.

*1 p<0,05; **: p<0,01

Quellen: SOEP Sondererhebung 2005;
Berechnungen des DIW Betlin. DIW Berlin 2006

offenbar weitgehend ,,Minnersache®. Frauen liegen
bei den Bildungsaktivititen vorn; dass Frauen in
fast allen anderen Feldern etwas geringere Anteile
aufweisen, verweist zugleich auf die kleinere Anzahl
von Mehrfachnennungen bei ihnen."”

Auch bei der multivariaten Analyse zeigt sich, dass

Personen mit héherer Bildung den Computer signi-
fikant haufiger zum Schreiben und Lernen und

294 Wachenbericht des DIW Berlin Nr. 192006

seltener zum Spielen und fiir den Medienkonsum
nutzen (Tabelle 3). Das Internet benutzen sie héu-
figer zur Kommunikation per Email, ansonsten un-
terscheiden sich die Gruppen kaum hinsichtlich der
spezifischen Anwendungen (Tabelle 4). Zwischen
Ost- und Westdeutschland zeigen sich keinerlei Dif-
ferenzen, auch nicht zwischen Deutschen und Aus-
lindern. Die Anzahl der guten Freunde erweist sich
als weitgehend bedeutungslos. Zugleich bestitigt
sich, dass Frauen den Computer seltener zum Spie-
len, fiir Filme und Musik oder zum Programmieren
nutzen; dies gilt ebenso auch in allen Bereichen der
Internetnutzung. Erwerbstitige spielen und chatten
seltener als Nichterwerbstitige, sehen seltener Filme
oder héren seltener Musik mit dem Computer, nut-
zen ihn aber hiufiger zum Programmieren — wahr-
scheinlich in beruflichen Kontexten.

Auch unter Beriicksichtigung der Bildung bleibt
der AltersefTekt bei einer Reihe von Nutzungsmog-
lichkeiten bestehen. Altere Personen spielen, lernen
und chatten seltener als jiingere. Hinsichtlich der
Nutzung von Textverarbeitung, Kommunikation
per Email, dem allgemeinen ,,Surfen™ und der In-
ternet-Kontofiihrung sind dagegen keine Altersun-
terschiede feststellbar.

Fazit

Aktuelle Daten aus dem Jahre 2005 belegen, dass ein
ausgeprigter Zusammenhang zwischen der Com-
puter- sowie der Internetnutzung und der Bildung
besteht. Personen mit héheren Bildungsabschliissen
sind zudem hiufiger unter den Pionieren, die die
neuen Computer- und Internettechnologien verwen-
den. Dass die Computer- und Internetverbreitung
in Deutschland seit einigen Jahren auf demselben
Niveau verharrt, verweist auf eine mogliche Ver-
festigung der digitalen Spaltung.

Menschen aus héheren Bildungsschichten fiihlen
sich kompetenter im Umgang mit dem Internet.
Sie nutzen den Computer hiufiger zu Bildungszwe-
cken, Menschen aus niedrigeren Bildungsschichten
haufiger zur Freizeitbeschiftigung. Auch verweisen
die Zusammenhinge zwischen dem Bildungsniveau
und der Computer- bzw. Internetnutzung sowie den
subjektiv empfundenen Kompetenzen und den hier
beschriebenen Nutzerpriferenzen auf eine Verfesti-
gung der digitalen Spaltung. Férdernde MaBinahmen
und Bildungsangebote zur Uberwindung sollten vor
allem auf die arbeitsmarkt- und bildungsfernen
Gruppen konzentriert werden.

17 Diese Tendenzen bleiben bei zusatzlicher Beriicksichtigung der
Nutzungshaufigkeit weitgehend bestehen,



Causes and Trends of the Digital Divide:
A European Perspective

Sylvia E. Korupp

Introduction

The abstract notion of the digital can be defined as a division between individuals
and households at different socio-economic levels, regarding their chance to access
or use information and communication technology (OECD 2002). A theoretical
division exists between the »first« and »second« digital divide, sometimes addressed
as »first-level« and »second-level« digital divide (Attewell 2001; DiMaggio/Hargittai
2001; Hargittai 2002). The »first« or »first-level« digital divide deals with the prob-
lems associated to accessing the internet, while the latter focuses on the user pro-
files, id est in which way and for what purposes the internet is used. Before studying
different user profiles, however, reasons for accessing versus non-accessing the
internet should be cleat. Therefore, I investigate the »first« digital divide.

Starting point of the research is a theoretical view on the digital divide that is
embedded into an individual, institutional, and social framework. An encompassing
three-fold model is based on theoretical concepts drawn from a micro-, meso- and
macro perspective. On the micro level the effect of education is included. On the
meso level I look at the housebold context. On the macro level the social context is in-
cluded. This model thus far has worked very well with German data sets (see
Korupp 2004; Korupp/Szydlik 2005), but results vary within the European context.
Parts of the variations unquestionably may be explained by cultural differences
within countries.

At times, research on this topic has been challenged by charges of studying a
non-existent myth or »luxury« problem (Compraine 2001). Nevertheless, empirical
results paint an entirely different picture as to how innovations can affect individual
lives. For example, internet literacy is positively related to social activity and school
performance (Wagner et al. 2001; Wagner et al. 2002), math and language skills
(Attewell/Battle 1999), ot success in finding a job (Boes/Preiller 2002). In order to
identify which of the influences can be attributed to which variable a multivariate
analysis is carried out. In the following section I will offer a brief overview on how
the theoretical model is detived.
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Theory

Issues of education include general and specific schooling and training, e.g., high
school diplomas or vocational training (Becker 1964). I assume levels of education
and vocational training to be positively connected to an individual’s use of the in-
ternet. In fact I presume internet literacy to be merely an additional educational
skill.

What is more, we see that age often is determined as a key issue, 74 esz youth
commonly grants a quick innovation adoption. In this case innovation diffusion
spreads as over time the adopting young generations grow older (Watt/White 1999;
Sackmann/Weymann 1995). According to this concept, the home environment that
people are raised in determines general habits towards new technologies and thus
age determines technological adoption odds.

Regarding gender, I assume that women face contradictory role models in tech-
nology operating fields (see e.g., Waibel 1992). That is, they experience inconsisten-
cies when linking their job and household obligations regarding the use of the inter-
net (Collmer 1995). Other than in their job, for fulfilling household tasks usually
they are not socialized to deal and become involved in technological issues (Collmer
1995). The above facts and assumptions lead me to expect fewer women than men
to use internet.

Let us now turn to the meso level of the theoretical model. The image of the
computer has developed from being a distant »cold« machine into a socially
»friendly« device and is according to newer research, »(...) successfully connected to
middle-class ideals« (Reed 2000). Parents may want to adjust to middle-class ideals,
believing computer proficiency to be an essential future skill for children. These
assumptions lead me to expect that living together with children enhances people’s
likelihood to use a computer at home. A lack of primary social ties at home on the
other had should decrease people’s use the internet.

What is more, a close positive connection is drawn between income and the
possibilities to bridge the digital divide (e.g. Attewell 2001; DiMaggio et al. 2001;
Jung et al. 2001; Ekdahl/Trojer 2002; Bonfadelli 2002). Generally, household in-
come constrains purchasing power. Therefore one can expect family income to
positively affect the private use of computers and internet.

Moreover, ethnic minorities may perceive computer language to be culturally
different, to belong to a so-called outer sphere (Nohl 2001). In all countries most of
the computer programs bought use either the native or English language for their
user interface. These cultural differences may cause a delayed diffusion of comput-
ers and internet among the ethnic minority.

Last but not least, studies on regional aspects often stress exclusionary trends.
Dolnicar et al., for example, shows that compared to the EU the use of computers
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in Slovenia has fallen far behind (2002). For the U.S., other studies forecast low
income urban communities to be disqualified for further technological advance-
ments (Servon 2001). Some findings underline a relationship between lacking means
to invest into infrastructure and the underdevelopment of rural areas (Hollifield
2003). Others stress that a general shortage of human capital in rural areas adds to a
developmental lag (Malecki 2003). With regard to internet diffusion we can thus
expect rural areas to be lagging behind compared to cities or urban areas. The entire
assumed theoretical framework of the model is shown in Figure 1.

Macro Level: - Ethnicity
- Region
Meso Level: - Income

- Children

Micro Level: - Age
- Gender
- Education

——r—

Influence the Use of Intemet

Figure 1: Theoretical ModeReferences

Data and Methods

The empirical analyses were carried out using the European Social Sutrvey (see
http:/ /www.europeansocialsurvey.com). Within my theoretical model I consider
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the main theoretical and empirical results in the literature regarding the digital
divide. Mainly, I expected the model to work out well in the European context, too.
However, as we will see further down the model does not fit equally well in all
countries. It contains a question on internet use and the other levels of the
theoretical model from 20 European countries. The data were weighted by their
design and person weights to calculate the descriptive statistics (see Table 1). In
Europe we observe a distinct distribution of internet use along a north-south and a
west-cast-axis. Most of the people that use the internet can be found in the north of
Europe, id est in Denmark, Sweden, and Finland. Furthermore, we see that in
Central Europe the countries in the West have a higher rate of internet users than in
Eastern Europe.

On average, educational levels are lower in Southern and Fastern Europe, com-
pared to their mean values in West Central Europe and Northern Europe.! This
may be a first hint towards the fact that innovation saturation may be related to
country specific levels of education. The distribution of mean age does not vary too
much, except for the value in the Czech Republic, which is slightly higher than the
other ones. The gender distribution is roughly at the 50 percent level in all of the
countries.

Looking at the proportion of minorities in the countries we usually observe a
percentage of two to three percent in the European Countries that were surveyed.
The percentage of the age of the smaller children (age 0 to 14) ranges between eight
percent (Czech Republic) and 18 percent (Luxembourg). The percentage of the
youngest child being Teenage or young adult and living at home range between 16
percent (Belgium, Spain, Great Britain, Luxembourg) and 25 percent (France).
Adult children living at home are not reported quite as often anymore and may be
highly dependent on the culture of a country. Here the range lies between one per-
cent (Sweden) and 20 percent (Slovenia). The approximated year household
equivalency income ranges between a low 3.608,- Euro for Hungary and 28.4806,-
Euro for Norway. All currencies were computed in Euro to make international
comparisons feasible.

In Table 2, the computed odds ratios for the theoretical models are shown. This
time only design weights are used because this is recommended for country com-
patisons by the reseatch group of the Eutopean Social Sutvey (see http://www.
european socialsurvey.com). Coefficients which are less than »1l« signify a lower
probability of private internet use in comparison to the teference group in the
dummy variables. Regarding our variables at interval level, they display the marginal

1 Educational level can take on the value one (primary or first stage of basic education), two (lower
secondary or second stage of basic education), three (upper secondary), four (post-secondary, non
tertiary education), five (first stage of tertiary education), and six (second stage of tertiary education).
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effects. Parameters over »1« altogether indicate higher probabilities. If we look at
the outcomes for all countries (column 1) we see that for every additional educa-
tional level the marginal effect of internet use increases by 76 percent. The effect of
age is negative, indicating that the older a person is, the less likely this person be-
comes to be identified as an internet user. Furthermore, the effect of gender is
negative, too, indicating that women in Europe are by far less likely to use the inter-
net than men.

Living together with smaller children (up to 14 years) has a negative influence
on internet use, but not living together with teenagers and young adults at home (14
to 24 years). Here we obsetve an on average higher significant probability to use the
internet. Living with adult children (25+ years) has almost no effect on the use of
the internet. It remains insignificant for the analyses. Income is significant for using
the internet, but as its marginal effects are small, the here chosen cut-off value for
two decimals means that the effects do not show in the table. The Cox-Snell R-
square of the analysis is approximately at 33 percent indicating a fairly good model
fit.

Discussion

This study deals with the question how we can explain variations on the digital
divide model in a European comparative perspective. Starting point of my research
is the appearance of a new form of social inequality: the digital divide. We see that
the proportion of adult population in Europe has a distinct north-south and west-
east divide. A three-level model is build, to explain different levels of internet use
and applied to 20 different countries in the European Union. Although the theo-
retical notions are based on the general theoretical and empirical results of the first
digital divide and works fairly well in a universal model, a large variation is found
within the 20 countries. Indications were found that the speed of innovation diffu-
sion within countries may be positively related to the country specific levels of
education. Thus, the usual diffusion process seems to be a vertical movement from
the highest to the lowest status positions along the socio-economic strata until most
households are included.
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Senior Citizensand Internet Technology

Reasons and Correlates of Accessversus Non-Accessin a European

Compar ative Per spective

Abstract

As the Internet’s societal pervasiveness progresgéime senior citizens are becoming
increasingly disadvantaged from a socio-ecologmaiht of view. This study looks at the
reasons for non-use and the frequency, intensgpectively socio-demographic correlates
of Internet use among senior citizens in Europenggquences on the individual and
societal level are discussed. The Eurobaromet@008B offers a range of variables to
explore the diffusion of Internet technology améhbé¢ year-old people in Europe.
Descriptive statistics and population average msdeé used to identify the correlates of
Internet access in four different welfare regim@&&thin the population segment of the
senior citizens, age remains to be stratifying &al¢. Marital, occupational, and
educational status have large impacts on relativences to access the Internet. By and
large, gender differences are significant. Althoulgé size of the coefficients differs most of
the results are replicated within the Eurol15 regiBecisions to remain offline are based
on private access possibilities, motivational ifeténce, and deficient knowledge;
financial concerns are non-relevant. Existing secionomic inequalities crystallise within
the senior population. Particularly in the Southeegions of Europe the digital divide is
tightly intertwined with socioeconomic inequity ct policy must keep up efforts to close

the digital age gap.



1. Introduction

In the European Union, the aging of the populatsoone of the major challenges most of
its member states have to face over the courdeeaiéxt decennia. Enhanced life
expectancy and decreasing fertility rates resudinnncreased number and proportion of
older adults. This study deals with the questiohaw far the age of a person is related to
use of Internet technology, currently understood akaracteristic of ‘the making of
successful aging’ (e.g., Czaja & Lee 2007). Tecbgichl adoption lags are unproblematic
regarding ‘common’ household technology; whethemairpeople use microwaves, motion
detectors, or washing machines is up to everyamgischoice. Technology avoidance is
becoming rather problematic, though, with respedigital (communication) technolody.
To date, more and more once personal public amdterservices are replaced by
information technology driven devicés.

Helpful recent developments include chat roomsséarior citizens, a European
internet portal for health information, internetargpapers, or senior citizen list-servers that
keep groups up to date with relevant online aaisiand help to build up social networks
(i.e. BAGSO 2006, European Union 2006). The Inteafiers access to online information
on healthcare services or professional supportyjigireg more autonomy to people with
chronic diseases or illnesses (Czaja & Lee 200&nda non-liner excludes senior people
from knowledge of current news, medical informatiand connectivity to family
members, social support, interactive play, and tagnted goals (Loges & Jung 2001). So
Internet technology has the potential for assissegior citizens in a large variety of
situations related to aging (Selwyn et al. 2003na¥is more, the symbolic character of

setting up a computer at home is often under eggaingvollenkopf 1998a: 231).



Essentially, using a normal but ‘youthful’ techngydike the Internet demonstrates
belonging to an up-to-date group with a moderrstifee (Mollenkopf 1998b).

Empirical studies on technology adoption confirmaiee negative relationships
between use of computer and Internet and the aggefson (e.g. Sackmann 1996, Korupp
& Szydlik 2005). By and large, the diffusion of cpuaters and the Internet into society has
passed by older adults. In 2000, only 13% of peofder than 65 years in the U.S. reported
having Internet access (NTIA 2000). In 2005, 61%hef55 to 74 year-old people in
Europe reported never to have used a computeedntarnet (Demunter 2006). What
explains the existence of such patterns? Whaio$aansequences might be expected with
respect to quality of life in old age? One goallo$ paper is to identify the prevalent
reasons for not using the Internet; another ohjeat to explore empirically whether
Internet access of senior citizens is determinesgdzyoeconomic and cultural background.
Before turning to empirical issues below some aoloill theoretical background is

discussed.

2. Theor etical Background

Three different clusters exist within the domairgefontotechnology. Firstly, a cluster
calledcompensatiotechnology, that makes up for sensory lossesrational limitations;
secondly, an area of “daily life” technology coveyidevices for rehabilitation in order to
improve a temporary or interim sensory loss or fiomal limitations; thirdly, and our
current focus, a cluster tackling everything frolaw” household to “high-tech” computers

and Internet devices (Mollenkopf 2004).



Research on the latter considers two developm&gsalthat currently are producing
an area of social tension. On the one handhd@imidual lagoccurs if social structure and
the environment changes more rapidly than peoplgigies. This is the case if Internet
diffusion advances more swiftly than the onlindlslof senior citizens. Part of the
individual lagis countered by political measures to supportsesitizens’ online activities
(Mollenkopf 1997). Like a number of other countri€@ermany has an Internet portal
where training courses, online competitions, oregahonline information are offered to a
“generation 50+” (BAGSO 2006).

On the other hand, structural lagexists concerning the mismatch between the
changing capabilities of older persons and the dppity structures of modern societies.
Here, social structure and institutions will failkeep pace with changes in individual
abilities (Cutler 2006). Todayyoung old for example, do not agree with the current
societal images of senior people. Therefore, isdus suffice to explain lower access rates
of senior citizens merely by ‘age’. Consideringdgrast childhood environments bare of
technology or stocked with rudimentary househottht®logy only, cohort effects may
offer just as much explanatory power (Sackmann L9®dditionally, individual
biographical experiences, socialisation or compws effects may be responsible for
nowadays attitudes and beliefs of older peopleudlmer of women, for instance, lack
technical experience or leave it up to the othgrtseleal with technological matters. As
the proportion of women increases within higher g@grips, average Internet versatility
may decrease. If this effect is combined with thevae cohort effect, gendered and
historically specific socialisation effects crystad with respect to Internet use.

Additionally, individual characteristics like eduma and labour force participation

may explain part of the observed correlations &gk — as well as attitudinal gender



differences (Korupp et al. 2006, Dobransky & Hagegi2006). Regarding the senior
population and their use of the Internet, a cornardietween aging effects and
compositional effects due to gender and socioec@mstatus is pending explanatidn.

In the existing literature, a number of additiosatioeconomic characteristics have
been identified that correlate with the propensitynternet use. For example, research
shows that Internéaggardsoften live alone (Korupp & Szydlik 2005). As thaérnet
intrinsically is an interactive technology — coveyidirect as well as lagged communication
— it is important to consider existing social tehome. If there are (at least) two people
living in a home, the exchange of information otetnet technology may become more
interesting and entertaining. At an advanced stéddjée primary social ties may prove
important for individuals to remain involved in ngithe Internet. Limitations to take up
gainful employment may present another reasondtmmging to the group déggards
who use new technologies late or never. In a myfgdbs, the Internet has become a
common if not essential tool, increasing employedgte’s likelihood to go online
(Demunter 2006, Korupp & Szydlik 2005).

Another general finding is that the developmerthefdigital divide parallels that of
economic inequality (Bucy 2000, DiMaggio et al. 208orupp & Szydlik 2005, Korupp
2006). In a typology of Internet users it is progeshat educational level enhances general
levels of interest (Mollenkopf & Kaspar 2005). Imtet skills can be assumed to be part of
a general education - easier to acquire for pesplzalready have a high level of formal
schooling (Korupp 2006). Therefore, educationatélgrobably will be positively related
to the propensity of senior citizens to use therimtt. In the next section these theoretical

notions will be tested with current empirical dés.the above notions are supposed to



cover general issues in the field of gerontoteabgyh data base was used that would

enable us to empirically replicate our model irfetént cultural settings.

3. Data and methods

Our analyses are based on the Eurobarometer of(20039.2), a large representative
survey of the European population (ZA 206&)ata were collected between May and June
in 2003 and include completed surveys on a totdbof61 people. The sample we analyse
is restricted to the senior population aged 55s/@ad over (N=5091).

The two age categories we form (55-64 and 65+ yeaessupposed to discern the
‘young’ from the ‘old’ senior age. Within this grpwf the 55 to 64 year-old we are sure to
find a large enough group of actively employed pedp carry out sensible comparisons to
retired or house persons. In studies on the diditadle we often observe basic and crude
categorizations of the senior population segmegt @emunter 2006). Distinguishing
“young” and “old” senior citizens may allow for aone detailed view, since large
socialization variations exist between these twaugs (Sackmann 1996).

The 2003 survey covered reasons for non-use andfusenputer and Internet, and
questions as to where, how often, and how manyshper week the Internet was used.
Additionally, non-users were asked how they mighthcouraged to use the Internet; and
how they thought it would change their daily lifeéhey did. All respondents were asked
what kind of information they would like to find dhe net, how they would use the
Internet, and what sort of training they would reguo use the Internet. Firstly, we

proceed to outline the most immanent reasons fousiag the Internet. Thereafter, we will



discuss the means and standard deviation of thebkas used in the multivariate models
and the results of the latter.

Within comparative European research it has beammamon to differentiate
between various welfare regimes (e.g. Ferrera 2B@6anen 2006). In our current work,
four types serve to distinguish different institual settings within European countries:
The Nordic, Continental, Liberal, and Mediterran@aeifare regime. The Nordic regime
(including Denmark, Finland, and Sweden) is exenydiar issuing extended social
benefits, reinforcing gender equality, and striviagfull employment. The Continental
regime (including Austria, Belgium, Germany, Francexembourg, and The Netherlands)
accentuates a conservative “breadwinner” model high institutional benefits
encouraging motherhood, while striving for full diaygment (of men) and offering
measured social benefits. The Liberal regime (iiclg England and Ireland) offers modest
social benefits only, while encouraging full emptmgnt and gender equality. The fourth
type is the Mediterranean regime (Portugal, Sdeaty, and Greece) which incorporates a
high measure of reliance on family networks anérsfinodest social benefits. Countries in
this regime are accentuated by a traditional Catlollture.

We expect to find older adults in the Mediterranssgime to use Internet to a
lesser degree. Partly as a result of the welfayenetype, on average fewer economic
resources exist in old age. What is more, counb@snging to the Mediterranean have a
more agrarian structure, which, due to a more awatige outlook of the farming

population, may initially counteract a swift diffos of computer technology.



4, Results

4.1 Reasonsfor not using the I nter net

The key reasons ticked by senior citizens for sitgithe Internet are shown in Table 1.
Categories are sorted by their percentage in thelBucolumrt, In Table 1, roughly 35%
ticked the category “no computer at home” or “mierested”. These sorts of motives
indicate a lack of means and motivational indiffere Result underlines former findings
that senior citizens prefer to have a computepatéto access the Internet (see Selwyn et
al. 2003).

What is more, regional differences exist regardirtese two motives. Compared to
the Mediterranean regime, the Nordic, Contineraadi Liberal regime have twice as many
non-users at home maintaining that a missing coen@ithome is a key reason for not
being online. Surprisingly, in-home computer accEs=ms to be less important in the south
of Europe compared to the rest of the EU15. Foofit®mnPC is too expensiv@dast row)
the same regional differences exist: Only 1.5%hefgenior citizens in the Mediterranean
regime ticked this option while the other colummgeatages range between 8% and 10%
(see Table 1). Lack of means seem to be less dedai the choice of older people to
remain offline in southern Europe. Perhaps thauis to a higher proportion of elders in co-
residence with their adult children in the southesantries. However, the percentage of
elders ticking that they “don’t know what it is” trat they are “not interested” are the
highest. So, a minority of 1.5% would prefer to tiseinternet but cannot afford it. A
majority does not invest in Internet technologyt Ibecause they think it is too expensive
but because they are not interested.

- TABLE 1 HERE -



Another important category for not using the In&gns “missing skills”. Nearly 20% of the
non-using senior citizens in the EURO15 region maginsider going online if they were
taught how to use the net. This is with regard gpaaving age divide an alarming
percentage. The same holds for about 13% of thersatizens who ticked the next
category “l don’'t know what it is”. If these indtials received a substantial introduction
to accessing the Internet they might be inducegbtonline® The reason “too complicated”
Is ticked by almost 12% of the non-users within B¥RO15 region. On average, about 7%
of the non-users do not access the Internet betheg&lo not believe the contents of the
Web to be useful. Only a little more than 6% of tlo@-users maintain Internet technology
to be too expensive. The latter result underlimen&y findings that financial concerns
hardly affect Internet access (Korupp 2006, Kor&ppzydlik 2005).

The descriptive results indicate that roughly 35%he senior non-users simply
lack opportunity. Between 10% and 20% of the noersiseport skill related reasons, 6%
think that the information on the Net is uselessl @% report financial concerns as their
main motivation for not using the Internet. Courdifferences indicate less familiarity

with computers in the Mediterranean region.

4. 2. Descriptive Analyses

In order to examine the socio-demographic correlafenternet usage, our analytic model
includes a binary dependent variable on internetausl several independent variables on
socio-economic background: two age categories tahatatus, educational level,

occupational background, and gender. Table 2 pteslea weighted cell percentages for



the variables used in the analyses according tdithgion of welfare regimes and for the
entire EURO15 region.

- TABLE 2 HERE -
People living in a Nordic welfare regime not onbuve the highest number of computer and
Internet users (Rasanen 2006) they also have gesti percentage of ‘silver surfers’
(Table 2). On average, 22.3% of the senior popariah Europe are computer and 16.8%
are Internet users (Eurol15). Within the senior sagrof the population we find about 40%
of the individuals in our data to be 55 to 64 yelarand approximately 60% to be more
than 65 years oldBetween 55% and 65% of the respondents live withrener, while 3%
to 4.5% report never to have had a partner. In 288% to 41% are not living with a
partner.

The next variable describes current occupatiomalist Most of the people in our
data are retired, although substantial variatiomst & the four welfare regimes. The
Continental regime has the highest while the Libergime has the lowest percentage of
retirees. The Nordic and the Mediterranean Regimeaituated somewhere in the middle.
Similarly, large differences within the welfare iegs exist regarding the percentage of
house persons. The Nordic regime reinforces gezmigality, so only 1.1% (otherwise 12%
to 16%) of the people report to be a house peiSelf-reported unemployment rates range
between 2.6% to 2.8%. In the Mediterranean regintg @.9% identify themselves as
unemployed. In the EURO15 region 6.7% are blueacellorkers, again with considerable
differences between regimes. In the Nordic anddabegime 10.4%, respectively, 13.8%
are blue-collar workers. In the Continental and Kexdanean regime we find 5.6%,
respectively, 4.4% of the people in this groupvBein 7% and 9% of the senior citizens

are self-employed in most of Europe. Only in then@eental regime this percentage is
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lower, with on average 3.6%. Between 2% and 5% @f%enior population are white-collar
workers. The percentage of managers varies coadilgewith 8.6% in the Nordic regime,
3.2% in the Continental regime, 4.5% in the Libeeglime, and 2.1% in the Mediterranean
regime. The EURO15 average is 3.3%.

Educational level has a prearranged ordinal seaiéaming three groups.
Altogether, 53.8% of the respondents have up tgeHss of education, 31.6% between 16
and 19 years of formal schooling and 14.6% havarzDmore years of education.
Educational level is distributed unevenly in theFED/L5 region. The Nordic regimes show
the highest percentage of senior citizens withr&Draore years of education, while the
Continental, Liberal, and Mediterranean regime ldigthe highest percentage of
respondents with only up to 15 years of educafitrese results indicate that the higher
expenditure of the Nordic regimes into their pulglitucational system already is paying off
through an on average higher educated populatioidiage.

The results for the variabfgenderindicates that we have a higher percentage of
women (56.1%), compared to men (43.9%) in our data. This bias is found in all four
regimes and in parts may be allotted to the maimye victims of WWII and the higher

life-expectancy of women.

4.3. Multivariate Results

Two groups of individuals exist — users and norraséthe Internet — who are nested in 15
European countries. In such a culturally variedaedjke Europe, we assume random
effects to exist at country-level. Hence, a popotativeraged model with a method of

generalized estimation equations (GEE) is usedidensg average random effects while
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statistically computing the model coefficients (IHes & Lemeshow 2000). This model is
well-suited for describing large groups of subjeétscordingly, the odds ratiog€' ) in this
table show the effect sizes for groups of subjeattser than for individuals.

As we opt to put an emphasis on regional variatoefficients are displayed for
the four welfare regimes and the generalized EGrmadel. The Walg? test at the bottom
of Table 3 indicates that the analytical modelshfé data fairly well, albeit to a varying
degree. We notice the best model fits are achiéumeithe Nordic and Continental welfare
regimes and, consequently, the Euro 15 model. @ler Waldy? test values for the
Liberal and the Mediterranean welfare regimes @@ lesser model fit, although their
test values are still acceptable. Weighting vagshised to compute the probability weights
of individuals in the data are included in the mddeefficients not displayed).

- TABLE 3 HERE -
We expected to find differences in the level oEmet use within the senior population
depending on their age group. In Europe (Euro dl8lgr senior citizens (65+) are
approximately half as likely to access the Intecwhpared to younger senior citizens (55-
64 years). In the Mediterranean regime age difisgememain insignificant.

The use of Internet as an interactive technologygosed to be enhanced by the
existence of social networks. With no better atiikre in the data, we use “marital status”
as an indication of ongoing social interactionEbrope (Euro 15), senior citizens without a
partner are significantly less likely to accessltiternet. Note, in the Mediterranean regime
the coefficient “never partner” inconsistently pmimto the opposite direction.

Regarding occupational status it was posed tlgaiae paid employment yields
some higher odds to use the Internet, because@asing the number of people’s

secondary social ties and possibilities to intecacthe Internet. What is more, many jobs

12



today require online skills. The results in Tablgh®w that white collar workers, managers,
or self-employed people have significantly highéd®to go online. Empirical evidence for
unemployed and blue-collar workers is somewhatkedarin the Nordic welfare regime,
retirement seems to be the cutting edge to renffline Even if unemployed, people in

the North have significantly higher odds to acdessinternet if they are part of the labour
force. Within the Continental regime, significanfferences exist between seniaivein

the labour force or retired, respectively, unempthyFindings for the Liberal and
Mediterranean welfare regime are similar. Unemplioyieler people, blue-collar workers,
and retirees have a similarly low Internet accasss; compare to all other occupational
status groups.

Educational level is essential when assessinghhaces of people for accessing the
net. Accordingly, in all models a linearly positigennection exists regarding the effect of
educational level on Internet access. The sizhetoefficients varies between the four
welfare regimes, and to the highest degree witinénMediterranean regime.

In the Euro 15 model, the variable ‘gender’ indésasignificantly decreased
Internet access odds for female persons. Oddseareated in all of the welfare regimes,
though a significant effect is identified only imetNordic one. The non-significance of the
“gender” effect in the other welfare regime tenally may hint towards a decreasing
importance of gender roles within the senior popotesegment? In the next section, the

above results will be discussed in detail.
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5. Discussion

Computers are becoming pervasive throughout socaige several years a trend towards
an increased distribution of vital information ¥fee Internet can be observed and this trend
is unlikely to stop in the near future. With ournkaeve want to answer what the prevailing
reasons of senior citizens are for not using thertret in a European comparative
perspective. Additionally, answers are sought dste individual socioeconomic and
cultural background determines the likelihood & thternet access of older adults.
Regarding the first issue, the core reasons foroogssing the Internet are assorted
along three main categoridack of a devicemotivational indifferenceanddeficient
knowledgeFinancial concerns hardly play a role, probahlg tb today’s low costs for
computers and Internet and on average low povatésramong pensionerslack of
deviceas reason to remain disconnected might be linkedlack ofservicefor people who
did not grow up with computers (Sackmann 1996)bms may occur when choosing the
computer model, hardware, software, or the appatprnstallation routines. All this
requires advanced knowledge about computer opgratodes. Another big stumbling
block might be a lack of information toward therlead decisions that have to be made
long after a computer is purchased and set uprael{e.g., security issues, automatic
downloads, freeware access, or malfunctions). Pagicess points - for example Internet
cafés - cannot circumvent this problem. The cultsetting of most of these public points
IS unappealing to senior citizens and issues diidentiality or security easily may alienate
prospective older users. It is the device at hdmefacilitates access (Selwyn et al. 2003).
Personal or confidential applications like emailime banking, or subscriptions to lists

require positive subjective beliefs about secusibhenever they are carried out. In
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conclusion, feigning non-interest may serve asoéeption from alleged claims of - perhaps
legitimate - notional inactivity.

With financial concerns no longer at stake, somdifigs for the USA seem
replicable within a European context (Selwyn e2@D3). Based on expected welfare and
commercial effects, one might have anticipated eenttmorough support to follow suit and
introduce basic computer technology into seniae@its’ households. Current results lead
us to conclude that adequate modes lowering pessgildsholds for setting up Internet
connections at home are insufficient.

Turning to our second question, answers were sasytd how socioeconomic and
cultural background influences Internet access advanced stage in people’s life. Firstly,
except within Mediterranean regime the empiricalifess show that considerable net
differences exist between ‘young’ and ‘old’ sergdizens. Secondly, the existence of
primary social ties in the household enhancesikieéiood of older people to access the
Internet. Further research will have to focus anrtteaning of social ties for becoming a
technology adopter. Thirdly, at an advanced ag@l@ment and occupational status
positively influence people’s odds to use the Imder As soon as older adults retire, their
propensity to access the Internet is consideraayced. Additionally, higher education
levels usually imply higher odds ratios to be oaliAnd last but not least, women are on
average less likely than men to access the Intetmaigh gender roles do not seem as
pronounced for senior citizens, compared to youagergroups (e.g. Korupp & Szydlik
2005).

Generally, the empirical models support our thecaéhotions, although some
findings have to be hedged with a few caveats.réhelts show that cultural and

socioeconomic differences exist in all of the faugifare regimes, albeit to different

15



degrees. The digital divide is accentuated in tieeliidérranean regime where strong
relationships between education and Internet ac@esbe identified. The best model fit is
achieved for the Nordic regime, where most of #r@@ Internet users are found.

It remains undetermined how future generationssivér surfers” will look like.
Some studies rate future developments positivetgalige coming generations will get used
to new technologies throughout their lifetime (Mwolkopf 2004). Others take a rather
hesitant point of view stating that today as wslirathe past the pace of change through
generational exchange has remained overstatedlety generation the needs and
requirements of elders change as they advanceldtage (Selwyn et al. 2003). Given the
increasing speed of technology development, to sextent a structural lag may be a
permanent characteristic of old age, at leastras &s lifelong learning is not the general

practice.
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Table 1. The Reasons of Senior Citizens for NobdJie Internet

Nordic Continental Liberal Mediterranean | Eurol5

No computer at home 49,7% 39,2% 48,0% 23,9% 35,2%

Not interested 21,3% 35,8% 24,1% 39,6% 35,1%

Missing skills 20,1% 16,4% 26,3% 21,2% 19,5%
I don’t know what it is 8,9% 8,3% 6,8% 21,7% 12,9%
Too complicated 7,7% 14,7% 10,1% 8,5% 11,7%
Contents not useful 6,5% 9,0% 7,7% 3,6% 6,8%
Internet is too expensive 8,3% 7,8% 9,0% 3,4% 6,4%
PC is too expensive 10,1% 8,3% 10,6% 1,5% 6,2%
N 169 2152 556 1591 4468

Source:Eurobarometer 59.2 (May — June 2003), weighted. dat

21



Table 2 Cell Percentages for Senior Population imdpe (55+ Years Old)

Nordic Continental Liberal M editerranean Eurol5

Computer Users 45,4 21,7 35,4 13,2 22,3
Internet Users 36,9 15,3 33,1 8,0 16,8
Age

55-64 Years 41,8 41,1 40,1 38,8 40,2

65 + Years 58,2 58,9 59,9 61,2 59,8
Marital Status

With Partner 55,6 56,1 59,3 64,1 59,1

Never Partner 4,5 3,2 4.5 2,9 3.4

No Partner 39,9 40,7 36,2 33,1 37,5
Occupation

Retired 63,4 71,1 55,5 65,3 66,4

House Person 11 11,7 12,0 15,9 12,6

Unemployed 2,6 2,6 2,8 0,9 2,1

Blue collar 10,4 5,6 13,8 4.4 6,7

Self-employed 9,0 3,6 7,1 7,3 5,6

White collar 4.9 2,1 4,3 4,1 3,2

Manager 8,6 3,2 4,5 2,1 3,3
Educational Level

Up to 15 Years 29,1 44,8 58,4 68,6 53,8

16-19 Years 21,3 40,6 32,1 19,8 31,6

+ 20 Years 49,6 14,6 9,5 11,6 14,6
Gender

Men 44,4 43,4 44,9 44,1 43,9

Women 55,6 56,6 55,1 55,9 56,1
N 1087 2100 560 1344 5091

Source:Eurobarometer 59.2 (May — June 2003), weighted. dat
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Table 3 Odds Ratios for the Internet Use of Se@itizens in Europe (Eurolb)

GEE Population Averaged M odel

(Z-Values)
Nordic Continental Liberal Mediterranean Euro 15
Number of Groups 3 79 2 4 16¥
Age
55-64 Years (R) 1 1 1 1 1
65 + Years 0,46** 0,48** 0,58** 0,62 0,53**
4,3) 4,7) (2,5) (1,5) (7,0)
Marital Status
With Partner (R) 1 1 1 1 1
Never Partner 0,49 0,52 0,37* 2,43 0,60*
(1.8) (1,5) (2,1) (1,5) (2,4)
No Partner 0,44 0,59 0,37** 0,74 0,54**
(4.8) (3.3) (3.6) (0.8) (6,3)
Occupation
Retired/Houseper. (R) 1 1 1 1 1
Unemployed 3,11** 0,78 2,59 1,95 1,62*
(2,7) (0,6) (1,6) (0,6) (2,2)
Blue collar 1,94** 1,76* 0,6 0,40 1,46**
(2,7) (2,5) (1.4) 0,9 (2,8)
White collar 8,06** 3,93* 4,51* 4,75%* 4,52**
(5,4) (4,4) (3,0) (3,6) (8,8)
Managers 18,29** 4,93** 2,58* 8,41* 5,96**
(7,0) (5,7) (2,0) (4,5) (11,0)
Self-employed 2,02** 3,04 2,20* 6,04** 2,45%
(2,6) 4,2) (2,4) (4,6) (6.,6)
Educational Leve
Up to 15 Years (R) 1 1 1 1 1
16-19 Years 2,95 1,96** 2,90** 6,64** 2,46**
(4,5) (3,9) (8,3) 4,7) (7,9
+ 20 Years 4,47** 7,06** 8,35** 8,59** 5,61*
(6,9) (1,39) (5,3) (5,1) (13,3)
Gender
Men (R) 1 1 1 1 1
Women 0,61** 0,82 0,97 0,66 0,78*
(3.0) (1.,4) (0,2) (1,5 (3,0
Wald 218 213 58 63 440
N 1087 2100 560 1344 5091

Source:Eurobarometer 59.2. Weighting variables are inetLith the model (results not shown).

* = p<0.05%; ** =p<0.01%.
AGermany is included as East and West Germany.
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Endnotes

! Although indications exist for a merging proceb#nternet, mobile, or organizational technologyday’s
Internet technology remains to have capabilitiegohd those of mobile phones or personal organizers.
2For example, money access machines, bus and raileka vendors, online civil or travel agencies.

% panel or life history data are needed to discech &ffects. With the data used here we canndhdisish
between age and cohort effects. To our knowledgieligy available panel information on the Internst of
older adults in Europe does not exist.

“Included are (in alphabetical order): Austria, Bety, Denmark, Germany, Finland, France, Great Brjta
Greece, Italy, Ireland, Luxembourg, Northern IrelaRortugal, Spain, Sweden, and The Netherlands.

® We discuss items that were ticked by more tharoSte senior population. Other items that non-siser
were able to choose are: ‘I have no time’, ‘I haeecomputer at work’, ‘there is no public accesspothe
technical barriers are too high’, ‘the Interneh@® secure enough’, ‘existing language barrie’oblems
with the provider’, ‘other reasons’, respectivélynspecified’ (question 47, 59.2 Eurobarometer syjv

® Percentages cannot be added because multiple mnsee possible.

" The age of the respondents in the models randgegéeer 55 and 96, with a mean of 68 years and aatdn
deviation of eight years (Table not shown).

8 Analysing current occupational status serves topare effects of retirement / non-employment tal pai
employment without an unnecessary inflation ofrtiael variance (e.g., using educational / occupatio
levelandincome).Occupational statuserves as a rough indicator for financial resairce

° We excluded a small group of current students @J=1

1 As one replication carried out with the Europeani& Survey (2004) showed consistently significant

gender effects at an advanced life stage thistraselds some additional empirical replication.
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