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Information Society

1. INFORMATION-SOCIETY POLICY AND NEW FORMS OF WORK

In this chapter we set the scene for investigating the use of new ICT and its employment
consequences by describing the political context. The main policy issues reaing to the
information society will be presented. This covers the areas of technology, educationd and
labour market policies. In the subsequent chapter we will describe the sociad and economic
context in particular at regiond level.

Policy initiatives

In the 1990s the emergence of the information society was a topical issue in Audtrian politics.
At nationa leve, in 1995 severd indtitutions set up working groups to define a homogeneous
route into the information society for Audria These were initisted by different Federd
Minigtries and focus on legd aspects, telecommunication, ICT and economics, research,
science, education, hedlth, public adminigration, and socid affairs (Leitner et . 1997:140f).
Besides the lines of action defined in the find report of this project, milestones have been =,
such as the development of the CNF (Corporate Network Finance) to become the Corporate
Network Audtria, and the technology-funding key action ‘ Technologies for the Information
Society’.

The objectives for redising the information society have been summarised in the ,, Weil3ouch
der Bundesregierung zur Informationsgesdllschaft”, a government White Paper to promote the
information society. One of the mgor activities and drategies was the , Telekom Initiative
Odereich’ (Audria Tdecommunications Initiative) which emphasised not only technical
agoects of telecommunications in Austria, but aso the deregulation of the telecommunications
business.

» The discussion produced a variety of views on the new technologies and their
impacts. It was generaly acknowledged that ICT (Information and Communication
Technology) 'can’ play a crucid role in increasing productivity, improving
competitiveness, creating new possibilities for employment, improving qudity of life,
and the like. However, there is no straightforward strategy and one best way. For
example, in order to enable an increase of productivity the use of ICT nust be
accompanied by measures of reorganisation, investment and training. This
statement holds for both the private and the public sector (Knoll 1997:81).

Liberdisation and increasing competition should aso lead to services adapted to the differing
needs of the population. All citizens should be endbled to participate fully in the socid and
economic life in Audria. Hence, the essentid features of the liberdisation have been:
geographic availability, qudity, and affordability (Pigak/Schrems 1997:77).

In addition to regulations,

= the decentrdised transfer of information (including loca enterprises) isto be enabled

= additional workplaces are to be established through the development of novel formdly
defined occupations as well as the involvement of geographicaly/socidly disadvantaged
parts of the population
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= |ocd, regiond and nationd barriers to access cultural and socid activities are to be broken

= the opportunities to participate and to be informed in political discourse are to be
increased

= the provison of sarvicesin public adminigration is to be increased for citizens through the
usage of innovative technologies and the public use of eectronic communication.

Overdl in Austrig, the information society has been envisaged as being a society that is based
on the intengive use of information and communication networks as well as on awide range of
innovative products, services and information facilities. The conditions for access to and use of
the information infrastructure are to be based on democratic vaues, targeted towards equal
access to information and communication (BMWVK 1996:10).

The primary ams of the Austrian government in this context weres

= to dimulate Austrian telecommunication industry in order to stimulate other industries too
= toincrease the growth opportunities of the Austrian information and technology sector

= to increase the variety of services and gpplications in the fidd of telecommunicetion
through increased qudity, availability and affordability

= toensurethesocid and regiona balance (BKA 1997:8).

Support structure

In technology policy, al new programmes and initiatives are basically intended to maintain and
cregte jobs in order to maintain living sandards and levels of socid security in Audtria The
creation and maintenance of employment is to be achieved by the same means as in previous
programmes of the government. One particular, and novel, aspect is the participation of
employees throughout the process of introducing technologies in enterprises. The main ideais
that the knowledge and experience of employees should influence even the early stages of

development and implementation of technology. The Federd Minister aso announced that the
approach to create targeted key actions will be strengthened when new activities are launched.
Among those the creation of ,Competence Centres, the ,Kplus'‘-programme (BMWV
1998), is a top priority. Research centres were established jointly by enterprises and
univergties with financia support by the state. These include a tlecommunications research
centre in Vienna, a software competence centre in Upper Austria and a virtud-redity centrein
Vienna

There is a strong public and private education sector that takes into account the needs of
enterprises and offers a wide range of education and training courses related to ICT. In the
region under investigation, particular emphasis has been placed on setting up an industry-
oriented university. The Donau-Universtéa Krems speciaises on tourism management, one of
the key sectors in Lower Audtria. It has a strong focus on new media and it aso produces
guidelines for interested business to introduce novel forms of work, such as teleworking
(Edelmann et a. 1998).

State policy supported the founding of polytechnic colleges (Fachhochschulen) that enable a
short but distinct post-secondary-school education. Severd of these new polytechnics offer
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dudies in ICT-related areas, such as the ones in Lower Audria for telecommunications and
media (S.Polten) and systems and information technology (Wiener Neustadt). In addition to
the training, polytechnics offer technology transfer to regiond companies. Courses that are
offered in Lower Audriaare:

= Krems: Management in tourism
= S.Pdlten: Tdecommunications and media

=  Wr. Neustadt: Military Leadership, Precison and Information Technology, Business
Conaulting.

The regiond branch of the Chamber of Commerce (Wirtschaftskammer) provides a variety
of sarvices in Lower Audria. It offers severd training programmes besides a specid service
for career counsdling. With respect to ICT, trend and tech monitoring seminars (together with
MIT, Massachusetts, and SRI, Stanford) and business development courses using new
technologies are outstanding opportunities for firms to strengthen their competitiveness (see
http:/Aww.noewifi.at/angebm.html). Career counselling is offered in &.Pdlten, Ganserndorf,
Gmiund, Mistelbach and Wr. Neustadt. In addition the chamber publishes valuable data on
learning trends with respect to the information society. For instance, the motivation for lifelong
learning has been andysed nation-wide (survey of 4,500 people aged over 15). Overall,
Audrians are highly motivated to develop their skills continuoudy. About 41% of those
participating in courses have been sent by ther employers (hip/Avwwv.noewifi. a/bw/dudenim).

Economic policy ams at fostering development and reducing the regiond disparities in Lower
Audtria Spending 115m ECU on economic improvements in rurdl areas in the period 1995-
99, the regiona government has set the following priorities (NO- Landesregierung 1996):

= Diverdfication and restructuring of the timber industry, agriculture and rurdl areas
= Development of nonagriculturad sectors: modernisation of SMEs, tourism, etc.

= Deveopment of human resources incresse in qudification through education and
employment-related skill development programmes.

= 42% of the population of Lower Audria resde in an EU Objective-5b-area, which
comprises the subregions of Mostviertd-Eisenwurzen, most of the Wadadvietd and
Weinviertd, and parts of southern Lower Austria

Finaly the Austrian Chamber of Commerce supports the ‘Young Enterprise Network’ for
Setting up new companies (http://mww.wk.co.at/gruender).

A description of the support ingditutions in the region does not give a complete picture because
the Lower Austrian economy benefits from the services and support indtitutions located in the
metropolitan area of Vienna

A nationwide agency is seeking to increase the number of innovative business through
location marketing: in 1998, the Audtrian Business Agency ABA dedt with 3,000 requests
from dl over the world. Currently the ABA isin contact with 245 firms which are interested in
locating in Austria In 1998, atota of 1,725 new jobs were created in 72 projects with atotal
investment of about ECU 3,000m. Seven of these companies are in dectronics or software
production, five in medicd technology, pharmaceuticas, and clinicd research, for in
telecommunications technology, and three in supply chain management. One third of the
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companies are from Germany, others from Europe and USA. 11 of the 72 firms settled in
Lower Audria (Vienna: 27, Upper Audria 14, Tyrol: 1). Of particular interest for Lower
Audrria is the planned extenson of the ABA operations to Eastern European countries,
athough Czech and Romanian partners dready exist in the network (Wr. Wirtschaft 1999).

Regional policy

The discusson about regional aspects with respect to socia exclusion is highly related to new
forms of work and nove technologies in the field of telecommunications. In particular, severa
forms of telecommuting as well as universa access to services based on telecommunications
are under discussion. In the report of the Austrian Ministry of Research, Trangport and the
Arts, which became part of the Wei3buch der Bundesregierung (Austrian government White
Peaper) regiond differences as well as the costs of communication seemed to be of particular
interest: the increased importance of information and communication technologies as well as
the availability of corresponding infrastructure and services have to be recognised under the
perspective of regiond changes to develop policies and srategies for particular regions.
Depending on these policies the attractiveness of locations for service providers and industries
will influence the future development of regions It has dso been recognised that an
infrastructure for telecommunication services that is highly developed in metropolitan areas, but
neglected in peripherd regions with a low population dengty, has intendfied migration
processes. In addition, invesment decisons are not only influenced by factors such as
availability of transport infrastructure or research and educational inditutions: The minisry
concludes that the avalability of tedlecommunications as well as the cost dructure for
communication are essentia factors influencing development in particular regions (BMWVK
1996).

Tde-houses enabling telecommuting are considered as a means to attract or create
employment opportunities in rurdl areas. Technologicad and organisationd developments can
then be coupled through linking rurd and urban areas as wdl as areas with high and low
population dendity. A limited number of tele-houses have been established dl over Audtria
The mgor task of these initiatives which have been set by the regiond governments is to
improve the economic dructure in backward regions through high-tech-initiatives. This is
intended to prevent rd aress from being de-coupled from innovations and modernisation
processes of urban areas (Weinzierl 1998:208).

Thetde-housesin Lower Austriaare:

=  Telestube Mostviertel: established by Computertreffpunkt Eschenau, Lower Audtria
generation of one full-time and four part-time workplaces. The services are education and
training in the field of dectronic data processng and computer use, resource sharing of
expensve software products, use of database and information systems, set up of a
product laboratory.

= Telehaus Tullnerfeld: established by a locd community in Lower Audria services are
hotline provision and access to information.

= Telehduser und Telestuben des Waldviertel Management: The regiond development
initiative of the Waldviertel set up severd tele-houses and tele-cottages with the aim of
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attracting telemedia work to this periphera region. In addition, an Internet provider was
edablished to dlow for low-cost Internet access for the loca economy and for
communities.

It turns out that the region with the highest dengty of tele-houses is Lower Austria, whereas
Vienna, Upper Audria and Salzburg have not so far set up many initiatives in the field of
telecommuting (Kolm et a. 1996). In Lower Audtria the activities related to telework have
been performed in the context of rurd development. For instance, in Bruck an der Leitha the
edtablishment of a teecommuting infrastructure has been closdy linked to the congtruction of
housing estates, in order to offer infrastructure for work and communications for peopleliving
in the immediate vicinity (Barde 1996).

Trade union policy

Arguing that the term information society is till not srictly defined (Sarreschtehdari- Leodolter
1996:17), trade unions demand an ,,informed society”, which means on the one hand that
access to, and utilisation of, information is ensured for low income groups and those with low
levels of education. On the other hand this means that information is provided on those aspects
that reflect the interests of workers in working and private life. Hence, the introduction of new
gyles of work and nove technologies has to be coupled with individual education and kill

development. In the view of the trade unions, the costs should be covered by the employers,
snce they are the ones mogt likdly to profit from the diffuson of technology.

From the point of view of trade unions, the information society is highly related to employment
and tdlecommuting and to interrelated technologica and organisationa issues. It is assumed
that workers are expected to become more flexible in accomplishing tasks regardiess of
location and time. There is a danger that employees will work under contracts that do not
ensure employment security or socia security (GPA 1996:5). The trade unions estimate that
novel occupations and work fields that are closaly related to multimedia systems, information
sendtive sarvices and conaultation will not leed to a postive overdl deveopment of
employment (GPA 1996:8). It is assumed that the number of workers with high qudlifications
and continuous employment will decrease. An increase in the number of jobs, which has been
observed previoudy in particular in the service sector, will continue, leading to a mgority of

workplaces that are low paid, require low qudificaions and flexible availability of employees
(Sarreschtehdari-Leodolter 1996:16). In addition, it is expected that structurd changes will

lead to huge socid problems, in particular for elderly employees or workers with low skills.
These will no longer find work after having been laid off from existing workplaces. The trade
union for white collar workers (GPA 1996:8) has drawn up alist of improvements that have to
be redlised in order to avoid socia exclusion:

= Reduction of working hours, in particular in case of flexible working hours
= Prevention of aredigtribution of work and income aong the lines of a,,2/3 society”
= Rdating flexibility to the interests of employees

» Reduction of time and work pressure sSince business process reengineering is sometimes
tightly coupled with an increase of time pressure and workload

= Tax reforms with repect to ecology and added values
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= The same legd framework ensuring occupationd security should be applied for al work
regardless of itslocation or working hours.

= Improvement of the enforcement of legd regulations.

The discussion in Audtria has led not only to the awareness of positive phenomena related to
information and communication technology: Decison makers have become aware tha
technologica changes might result in splitting society into those citizens who are considered to
be , informationtrich* and those who are ,information poor* (Kolm 1997). Owing to this
danger, the required tools to participate actively in life within an informeation society have to be
developed and become accessble to dl citizens (as part of universal services). Recent
developments have to be investigated as to whether they correspond to the existing state of the
at. In the Green Paper on the liberdisation of the telecommunication market, the European
Commission has dready directed the discussion towards the needs of citizens when telephone
services are extended to data services. It is not quite clear whether novel services, such asthe
Internet, will actudly lead to a form of utilisstion in the sense of participation in an active
society. There seems to be no consumer demand for technologies enabling the participation in
atechnology-driven society (Pigak/Schrems 1997:82).

The Audtrian debate on the information society makes clear that labour law as well as socid
security regulations have to be adapted to novel types of work and technology. Particular
syles of work, such as the one performed in ,,cal centres’ or tdlecommuting, will have to be
addressed within the legal frameworks. For the individuas, training and skill development will
have to be increased with respect to new media. Findly, an informed society as it has been
interpreted by the trade unions will lead to an increased demand for informetion in the field of
public administration.

Labour market policy

Based on support through the European Socid Fund (ESF), the Austrian Public Employment
Service AMS supports companies skill-development initiatives. ESF-funding targets firms
with a maximum of 250 employees. Within the programme not only isindividua further training
supported (with two thirds of the costs), but so are projects for company restructuring. ESF
agencies in Lower Audria are provided for Indudrieviertel Lilienfeld, Mostviertd, Lower
AudriaWest, Waldviertd, and Weinviertd.

Work Foundations, which are based on the AMS Act 1994 and the Unemployment Insurance
Act (1977), have become one of the most important means of coping with the negative effects
of economic dructura change on the labour market. They provide collectively agreed
employment-related measures for persons after lay off:

Employment foundations are established by enterprises which — within the
framework of the socid plan and in agreement with the works council — are
proposing large-scale manpower reductions; they consist of a package of measures
which, depending on individua needs, include vocational guidance, active job-
search, periods of practical training, (further) quaification and support for proposed
business start-ups” (MISEP 1998:108) In addition to enterprise foundations,
regional and sectoria foundations have been established. In 1997 more than 3,000
people participated in one of the various work foundations in Austria. According to
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evauation studies more than 70% of the former members of work foundations find
new employment (MISEP 1998:109).

The socid partners are involved in setting up work foundations: If, after an agreement within
the company, trade unions and the Chamber of Commerce give their gpprovd to the
edtablishment of awork foundation, the AMS s obliged to recognise it.

The long-term unemployed are an important target group of Austrian labour market policy. In
order to improve their reintegration prospects, active and activating measures are taken, i.e.
counsdling, job-search, career orientation, support for training and further training and
integration (MISEP 1998:96). Wage-cost subsidies are paid to nonprofit organisations and
enterprises if they recruit, for a least one month, long-term unemployed or persons threstened
by long-term unemployment (ibid..85).

In order to further reduce the number of long-term unemployed workers, the 1999 budget for
re-integration in the course of the ‘Comeback’ programme was increased by 25% in Lower
Audtria (http/Amww.orf..0e/990128- 121001210t dary.himl). The step was taken in order to ease
the consequences of joining the European Union and the subsequent shifts of locations.

'‘Comeback99' aimed for areduction of 13,500 older unemployed workers. Firms that employ
long-term unemployed workers receive the same amount of money for one year as the worker
would have received in unemployment benefit. The Lower Audtria Public Employment Service
AMS was optimigtic of reaching its target, Since the prognosis for 1999's economic growth
was 3% (nation-wide 2.4%).

In paticular for migrants, the Sintegra-programme is targeted on skill development and
qudifications. Funded by the Austrian Public Employment Service and the European Socid
Fund (ESF) it ams a enhancing the labour market opportunities for people a risk of
unemployment.

In April 1998 the Nationd Action Plan for employment (NAP 1998) was announced with the
objective of increesng employment by 100,000 over 5 years and lowering the rate of
unemployment to 3.5% of the workforce. In addition, the access to labour market for men and
women was to be equaised. One of the mgor issues concerns the reintegration of the long-
term unemployed through educetion and attractive funding policies for firms (see, eg.
Bildungskarenz). Another aspect is the full use of existing ingtitutions for education, eg., as
edablished by the socid patners, and the extendon of polytechnic colleges
(Fachhochschulen). Equa access to the labour market is to be enforced through increased
qudification of unemployed women, regiona agencies for women, and the implementation of
gender quotas, and establishment of an attractive labour market for part time work.

With regard to older people, a bonug/pendty system was introduced in 1996 as,,an additiona
protective instrument againg dismissals and as an incentive for the recruitment of older
workers. Employers who recruit people aged over 50 pay reduced contributions to
unemployment insurance; their contribution is waved totally on recruitment of people over 55.
Employers who dismiss workers aged over 50 who have been their employees for at least 10
years are obliged to pay a once-off pendty.” (MISEP 1998:94).
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Regional Context

2. THE REGIONAL SOCIAL AND ECONOMIC CONTEXT

2.1. The Region

The region of Niederdsterreich (Lower Audtria) is one of the nine Bundedander (provinces)
of the Federal Republic of Austria Stuated in the north-east of Austria, Nieder Osterreich,
surrounding Austria s capita, Vienna, it borders on severd European countries, such as the
Czech Republic and Sovakia, aswell as saverd Austrian Bundedlander, such as Burgenland
and Seiermark (Styria).

Niederosterreich has an area of 19,200 sg.km, a population of nearly 1.5 million, and
employment figures of some 660,000. More than 100,000 of its resident population commute
to Vienna In 1991 agriculture and forestry accounted for 11% of the working population;
manufacturing industries employed 27%, and the service sector 51% of al workers.

Niederdsterreich has been seected for this study due to its geographical location, divergty of
market structures, and particular satus as political and adminidrative entity:

= Geography: Thereis both a metropolitan zone (around Vienna) and disadvantaged rurd
aress, both mountainous regions and fertile plains. For decades the areas bordering the
Czech Republic and Slovekia suffered from the existence of the ,iron curtan® and,
therefore, have been of great concern for regiond and labour market policy. Both the
integration into the Austrian economy of these regions and the cross border links emerging
since 1989 are of interest for the research project.

= Diversity of economic and labour market structures: Agriculture is dill very important
in large parts of the region, and areas encompassing 42% of the population are subject to
,Objective-5b" (,,economic diversfication of rurd aress') within the framework of the
European Structurd Funds. Manufacturing industries are located in old industria didiricts
aswdl asin core areas near Viennaand S. Polten, the capital of Niederdsterreich. The
later are dso ggnificant centres for service indudtries and for distribution activities in
particular. Tourism is important in mountainous regions and in famous wine growing aress,
such as the Wachau on the Danube.

=  Satistical and political entity: A Bundesland (province) in Audtria enjoys adminidrative
and poalitica autonomy in many respects. As a consequence, data on the economy and the
labour market are available in consderable detall. The regiond (provincid) parliament,
directly elected by the population, has legidative powers according to the Federd
Condtitution of Audtria. Policies at regiond level are executed by a regional government.
Within the federd structure of the national Labour Market Service AM S the organisations
a the level of Bundedander are quite autonomous in executing labour market policies.
Despite the structurd diversity, in political terms, therefore, Nieder dsterreich can be seen
as a homogeneous labour market.

The region is home to businesses from the didtribution, tourism, IT & telecommunications, and
the metal & machinery sector, which are the sectors selected for the case-study research in
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this project. The distribution sector covers transport, logistics, wholesale and retail trade, and
employs some 20% of al workers in Niederdsterreich. Employment has risen considerably:
between 1983 and 1994 by 38% in the wholesdle and retail trade and by 71% in transport.
Influenced by both nationa and international developments the indudtry is undergoing mgor
restructuring in terms of inter-company relationships, spatia division of labour, application of
ICTs and personnel policies. Transport and logistics companies are mainly located in the
central areas of the surroundings of Vienna and St. Polten, where we aso find important
shopping centres. Retail chains tend to concentrate their stores departments in centra
warehouses thereby changing both their business processes and the divison of labour with
other companies. Computer-based adminigtration, storing and manipulation of goods as well
as new telecommunication technologies are leading to new skill needs in the sector with the
consequence of endangering specific groups of low-skilled workers.

In 1994 the hotel and catering trade ¢ourism sector) employed some 16,000 persons, i.e.
approximately 4% of al workers in Niederdsterreich. Employment is growing in this sector
too. Compared to other sectors, ICT plays a minor role in the immediate persona service
activity. However, reservation systems, Internet and computers for accounting and
adminigration, partly integrated with reservation systems or stock-keeping are of growing
importance. ICTs are used aso for marketing purposes, e.g. tourist information systems for
particular regions. Tourism is an important employer for women, and shows a varied kil
profile. An important research question is how changes in business srategies and technologica
practices impact on job opportunities for different groups of workers.

Business sarvices are fast growing in Nieder dsterreich. The numbers and employees of ICT
companies (IT and telecommunications sector) are increesing because of both risng
demand and processes of outsourcing. There are over 260 companies in Electronic Data
Processing in Niederosterreich, but in 1995 they employed between them only some 1,000
persons. Other ICT activities are difficult to represent Satidticaly because of the dynamic
development and the blurring of sector boundaries. The sector is at the core of the emerging
information society as it provides the technology and infrastructure for al other sectors. Within
the framework of the project, IT and Telecommunication companies are of particular
importance because of the expected employment opportunities. The access to jobsin a sector
with rapid changes of technologies, markets and, consequently, requisite knowledge will be
one of the main research questions.

With 52,700 employees the metal and machinery sector is by far the largest manufacturing
indugtry in Niederosterreich. Parts of the sector belong to the process industry (foundries,
stedworks etc.) with computerised production processes, parts are of particular interest in
their capacity as suppliers to the automobile and other consumer goods industries. Automation
and new forms of work organisgtion are increasing the extent of ‘information work’ at
shopfloor leve too. ICTs play an increasingly important role both in production and in inter-
firm networks. In most parts of the sector the skill profile of companies is characterised by a
high ratio of skilled workers. Still, technologica change causes problems as the basic
vocationd training of today’s older age-groups did not cover ICT,. and it is an open question
as to how technology can be designed and used in such a way that the knowledge of
experienced workersisfully utilised.
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Economically, Niederosterreich is part of the Centra Region Eastern Austria, based on the

data of the latest population census in 1981 and 1991 where the following Austrian regions

have been distinguished:

= Centrd Region Eagern Audria (including Vienna and . Polten as wel as ther
surrounding areas)

= Centra Region Audtria South (urban region Graz, Klagenfurt and Villach)

= Centrd Region Austria West (condensed regions Linz - Wels, Traun quarter, Salzburg,
Innsbruck, Tiroler Unterland and the Rhine valley)

= Underdeveloped region Austria East (including parts of Lower Austria and Burgenland)

= Underdeveloped region Audtria South (Upper Styria industry region, other regions in
Styriaand Carinthia)

= Underdeveloped region Austria West.

From the perspective of functiond and sectord dructures the Centrd Region Eadt, in
particular Vienna, has a,,deep* structure, in the sense that it provides industry and production
services (induding logigtics and consultancy) that require a high level of qudificaion. Vienna
has shown asharp fdl in labour- and capita intensve indudtries.

2.2. Economic Structures

2.2.1. Labour force

In 1997 Austria had 3,055,500 persons in gainful employment; 57% of them were men and
43% women. The number of unemployed reached 233,350 or arate of 7.1% according to the
national calculation (EU method: 4.4%). 65% of dl workers are employed in the service (and
public) sector and some 30% in manufacturing.

In 1997, 505,860 persons were employed in Lower Austria (occupied population), 42% of
whom were women. Unemployment was 37,175, which equas an unemployment rate of
6.8%, i.e. dightly lower than the national average. In 1997, there were 35,930 employees in
Lower Austriawithout Audtrian citizenship.

Between 1997 and 1998 the employment figures in Lower Audtria rose by 1.1% (Audtria
0.6) reaching an annual average of 511,587. The increase has continued in 1999, with
employment figures reaching 517,297 in April (217,240 women, 198,057 men).

According to census data from 1991, in Lower Audria 44% of the labour force had
completed vocationa training (apprenticeship). About 28% have completed compulsory
school and do not have any vocationd training or higher education. Of the latter group 50%
are men and 50% women. 5.4% of al employees have a university degree or a comparable
education (3.9% of men and 2.7% of women).

FCRB?\ FORBA Research Report 2/2001 10




Regional Context

Table 2-1: Highest education or training level of persons working in Lower Austria
1991 change 1981 -1991 in %
male female total male female total
University 12,986 6,030 19,016 35.7% 81.0% 47.4%
- comparable education 2,957 7,747 10,704 101.3% 129.1% 120.7%
Vocational postsecondary schools 18,653 10,676 29,329 61.9% 87.3% 70.3%
Post-secondary schools 8,868 7,994 16,862 5.9% 38.3% 19.2%
Vocational secondary schools 30,447 48,013 78,460 16.3% 23.4% 20.5%
Apprenticeship 180,932 66,373 247,305 15.8% 44.7% 22.4%
Compulsory school 71478 77,509 154,987 -31.2% -29.8% -30.5%
Total 332,321 224,342 556,663 2.0% 5.1% 3.2%

Source:  OSTAT 1995a, Census

Overdll, between 1981 and 1991 the education level was improved, the number of persons
without any education or training higher than compulsory school was reduced by one third.
This decrease does not necessarily mean that the workplace characteristics actualy changed.
One reason was the retirement of unskilled workers and their replacement with skilled
workers.

In 1991, 15% of the tota labour force was self-employed, 43% were white collar workers,
and 42% blue collar workers. Apprenticed white collar and blue collar workers made up
about 32% of the labour force, whereas unskilled workers accounted for about 13%. In the
period 1981 to 1991 the number of skilled white- and blue-collar workers remained stable,
whereas the number of unskilled blue-collar workersfell by 15%.

White-collar workers with only compulsory school education decreased by 21%, whereas the
number of workers with higher education increased sgnificantly (about 30,000 additiond

jobs). From 1991 on no census data are available. However, other indicators have shown that
the levdl of qudification in Lower Audria is below the nationd average, with subregiond
differences. The Viennese suburbs provide better access to education, whereas the
Waldviertd and Weinviertd lack up-to-date education (OIR 1995:27).

The education and training qudifications of ,,information workers' in Audrial were recorded in
offica daidics for the firg time in 1981. It is therefore possible to anayse changes at least
until 1991, the year of the next census. Not surprisingly, there was a tendency towards higher
levels of education and training: Among the ,,information workers' the proportion of persons
with only compulsory school education decreased from 21% to 14% (al employees. 41% to
29%); the ratio of university graduates increased from 12% to 17% (al employees. 5% to
7%). In absolute terms. of 263,000 persons with university degrees in Audtria in 1991,
228,000 werein an information occupation (Sint 1997:44).

1 National dataare used here because of alack of regional data.
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33,000 to 42,000 persons are employed in the telecommunications sector in Austria. Most of
these employees work for Post and Telekom Audtria (19,000 employees). New providers of
universal sarvices currently make up 6%, with respect to income and to employees. However,
it can be expected that this retio increase dgnificantly over the next years. Subsuming al
different services (broadcasting, televison, tdecommunication, information processng) in the
information sector it can be estimated that about 3.9% of al employees are working in this
sector. This will increase to 4.8% of the overdl employment in Audria in the year 2001
(158,000 employees) according to the Indtitute of Technology Assessment of the Audtrian
Academy of Sciences (BMWVK 1996:17).

Table 2-2: Information occupations according to qualifications (percentage) Census
1991
Occupation Univer- | Colleges | Voca- Appren- [ Comp.
sity tional ticeship | School
Schools
I.1 Scientists and technicians 90..7% 5..2% 1.2% 1.9% 1..0% 100%
1.2 Market specialists with search and co- 5.7% 16.4% 13.7% 49.0% 15.1% 100%
ordination functions
1.3 Monitoring and inspecting occupations etc. 4.2% 7.6% 5.0% 33.2% 50.0% 100%
1.4 Advisers 44.7% 17.3% 10.1% 18.3% 9.5% 100%
| TOTAL: INFORMATION PRODUCERS 29.7% 14.6% 9.9% 29.6% 16.2% 100%
1.1 Higher clerical workers and managers 19.2% 27.1% 16.1% 27.2% 10.4% 100%
[1.2 | Controlling occupations 1.6% 13.8% 26.4% 47.9% 10.3% 100%
1.3 | Clerical workers 32% 20.3% 304% | 30.9% 15.3% 100%
I TOTAL: INFORMATION PROCESSORS 5.8% 20.1% 268% | 341% 13.2% 100%
.1 | Teachers and educators 60.9% 16.5% 13.8% 4.7% 4.2% 100%
[11.2 | Other information distributors 37.2% 33.5% 6.3% 9.4% 13.6% 100%
1] TOTAL: INFORMATION 59.1% 17.8% 13.2% 5.0% 4.9% 100%
DISTRIBUTORS
IV.1 [ICT operators 1.6% 9.8% 151% | 48.6% 24.9% 100%
IV.2 | Postal and telecommunication services 0.5% 7.7% 9.4% 51.4% 30.9% 100%
W% TOTAL: INFRASTRUCTURE 1.0% 8.5% 11.8% 50.3% 28.4% 100%
total: information occupations 17.3% 17.6% 20.2% 30.8% 14.0% 100%
IB Total: gainfully employed 7.1% 9.9% 13.0% 40.5% 29.4% 100%
Source:  Sint, in: Hanappi, G. (ed.) (1997)
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The number of sudentsin ICT-related studies in Austria has increased consderably during the
last decades. Between 1980 and 1990 the number of students of computer science increased
tenfold. Computer science is the discipline with the largest number of students (5,245 in
1990/91), wheress both telematics and data technology attracted some 1,400 students. Until
1996/97 the number of students in computer sciences rose by 14%, in telematics by 30%.

In the Austrian labour market in generd there is currently a shortage of people with technica
education and training. According to a company survey conducted by the Association of
Audtrian Indugtridists, 10% to 45% of enterprises dependent on industry face problems in
recruiting technicians. As far as computer science and software-engineering is concerned, 12%
of the companies are in need of univerdty graduates, 23% are looking for polytechnic
graduates, and 23% for school leavers from higher vocationd schools (Industrie 8, 28.5.-
9.6.1999).

In the year 2001 more than 2,000 people will finish polytechnic or universty studies on rew
media, multimedia and tdecommunication in Audtria 60% of theses studies are design-
oriented and one third is programming-oriented. In particular, the number of multimedia and
telecommunication speciaigts will cover the estimated demand of screen designers but there
will nat be enough multimedia- programmers or multimedia-managers (Hummel 1998:122f ).

It is important to note that there is a marked regiona diversity within Lower Audtria The
microcensus evaudtion of the Public Employment Service has led to the identification of four
different zones of development (AMS NO 1997:14ff):

= Zone 1, mosily comprising political regions surrounding Vienna, shows a high degree of
expangon with respect to employment.

= Zone 2, mostly comprising urban areas, such as S. Pdlten, shows a stable employment
gtuation, with a tendency to risng employment.

= Zone 3 covers those political regions that do not show a strong bias towards and increase
or decrease of employment, hence denoted as ‘ split dynamics'.

= Zone 4 subsumes those political regions that are showing a Steady decrease in
employment, such as most of the areas in the southern part of Lower Audtria

The development of employment a the level of subregions actudly shows ‘winners in the St
Polten, Amgtetten, Madling political subregions and the surroundings of Vienna (see table
below). 70% of the increase in employment was concentrated to four politica districts. Two of
them have a close economic reationship to Vienna, since they éttract localy expanding
businesses (AK NO 1997:4).

The development of the labour market of Lower Austria was based on an increase of 4% of
the population, however with loca disparities according to the level of structura development
of sub regions (Pastner et d. 1998:35f). Mogt of the population resides to the north or south
of Vienna, whereas the border regions Wad- and Weinviertd are losng residents to urban
aess, such as S Polten (regiond cepitd) and the surroundings of Vienna The
Odteareichisches Indtitut fir Raumplanung has developed an index to identify underdeveloped
sub regions. The southern part of Lower Ausdtriais located a the lower end of the scde (i.e.
low levd of deveopment), whereas the highly urbanised subregions are highly ranked.
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However, the infrastructure of al subregions seems to be equally developed (OIR 1995).
However, one out of five employees resding in Lower Audria works in Vienna When
contrasted with those employees coming to Lower Audtria from other regions, a deficit of
103,800 local employees remains. Hence, on average, there are only 84 jobs for each 100
workers. The former number actudly ranges from 70 (eg., Weinviertd) to 95 (eg., S.
Polten).

2.2.2. Industry

Having the largest population of dl Austrian regions (1.5m people), Lower Austria contributes
a large part to the Austrian GDP: it is the third largest contributor. While agriculture is more
important than in other regions, in relaive terms the service industry is quite underdevel oped,
which can be explained by the geographical location of Lower Audtria. Viennais located in the
middle of Lower Austria and provides services for the Lower Austrian economy. However,
changes are under way, as the service sector in Lower Austria showed an increase of about
40% from 1988 to 1992 (Austrian average was 37%), and contributed about 50% of the
regiona gross product (Austrian average 61%) (OIR 1995).

Table 2-3: Unadjusted GDP at current prices by sectorin m ATS
1988 1992 1996 change 1988-1996 | proportion 1996
Austria 1,497.200 1,982.770 2,331.330 56% 100%
Primary sector 49.020 50.040 34.690 - 29% 1.5%
Secondary sector 509.140 647.980 736.220 45% 31.6%
Tertiary sector 939.040 1,284.760 1,560.420 66% 66.9%
Lower Austria 234.340 310.130 378.450 61% 100%
Primary sector 16.110 15.840 10.980 - 32% 2.9%
Secondary sector 96.660 122.610 143.870 49% 38.0%
Tertiary sector 121570 171.680 223,610 84% 59.1%

Source:  OSTAT 1998: Statistisches Jahrbuch

The mgor part of busness is traditiondly focused on manufacturing, giving work to 27% of
the workforce in Lower Austria. Metd, food, chemica, petrol, and wood industry are the
man employers in this sector. 23% of dl employees work in persond, socid or public
sarvices, followed by retail (14%) and agriculture (11%).

Long term trends show an increase of employment in one area coupled with a decrease in
others, as exemplified in table 2-4. So the overdl increase of employment in Lower Austria of
about 3% has been accompanied by a reduction of about 22,000 jobs in agriculture and
forestry. The long-term trend towards an increase of employment in service indudtriesis likely
to hold for financid and socid sarvices. The decrease of employment is likdly to continue in
secondary industries. The opening of the Eastern European countries will continue the trend to
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move production lines from Audtria to Hungary, the Czech Republic, and other Centrd and
Eastern European countries (Pastner et a. 1998:46ff).

Figure 2-1: Employees in Lower Austria by sectors 1989 and 1994

Employees in Lower Austria

400.000 361.290
O 1989
350.000 1994

300.000

250.000 - 215651

178.450 173.980 178.64

200.000

150.000

100.000

NN

50.000

Manufacturing Service Total

Source:  AK NO (Arbeiterkammer Niederosterreich) (1995)

Table 2-4: Active population by sectors in Lower Austria, 1981 and 1991

1981 1991 change proportion 1981 | proportion 1991
total Lower Austria 539,380 556,663 3% 100% 100%
Agriculture and forestry 84,862 63,017 -26% 16% 11%
Energy and water 5,675 5,238 -8% 1% 1%
Mining 5,709 3,3% -41% 1% 1%
Manufacturing industries 171,198 151,822 -11% 32% 21%
Construction 46,783 46,402 -1% %% 8%
Wholesale and retail trades 62,784 78,270 25% 12% 14%
Tourism 19,936 24,473 23% 4% 4%
Transport and Communication 29,718 34,539 16% 6% 6%
Banking, insurance, business services 16,656 23,430 41% 3% 4%
Personal, social and public services 96,059 126,078 31% 18% 23%

Source:  OSTAT 1995a, Census
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Table 2-5: Employees in Lower Austria by sectors (NACE) 1997; changes since 1995
NACE code | Sector Total Men Women
change % change %) change %
A 1-2 | Agriculture 6,423 +0.5 4,165 0.4 2,258 +2.3
B 5 |Fishery 14| +40.0 10  +42.9 4] +333
C | 10-14 |Mining 2,998 A7) 2,714 -4.3 284 -8.4
D 15 |Food & beverages 15,505 6.4 8,483 -8.7 7,022 -3.6
16 [Tobacco products 194 0.0 137 +3.0 57 -6.6
17 |Textiles 4,487 -13.1 2,282 -12.2 2,205 -14.1
18 | Clothing 2,151 -26.3 268 -14.1 1,883 -27.8
19 |Leather products and footwear 516 -14.0 172 -14.9 344 -13.6
20  (Wood 12,269 -2.3| 10,304 -1.4 1,965 7.1
21 |Pulp, paper 3,287 -1.8| 2616 1.1 671 -4.6
22 |Publication, print 4,205 2.7 2,691 -3.00 1514 2.3
23 | Coke, refin. petrol products 1,188 -12.3 1,097 -12.5 9 9.9
24 |Chemicals 4,480 -0.5 3,368 1.1 1,112 +1.1
25  |Rubber & plastic products 7,913 -13.2 5,872 137 2,041 -12.0
26 [Non metallic mineral products 6,787 -6.7 5,570 6.9 1,217 -5.7
27 |Basic metals 4,789 +0.4 4,077 +0.8 712 -1.8
28  [Metal products 15,627 2.5 12,230 -1.7 3,397 5.3
29 |Machinery equipment 13,646 -3.7| 11,506 3.7 2,140 -3.8
30 |Office and computing machines 53|  +35.9 36|  +44.0 17 +21.4
31 |Electrical machinery 2,945 9.1 1,918 6.9 1,027 -13.0
32 |TV, radio & communication equipment 1,170 -20.0 790 6.6 380 -38.4
33 |Instruments, medical equipment 2,350  +11.0 1,254  +10.0f 1,096 +12.1
34 |Motor vehicles 1,396|  +10.1f 1,205  +11.7 191 +1.1
35 | Other transport equipment 1,885 +1.9 1,787 +2.2 98 -3.9
36  [Furniture, other manufacturing 4,136 2.4 3,039 +0.2 1,097 9.0
37 |Recycling 38 +660.0 33| +1000.0 5[ +150.0
Total manufacturing 111,017 -5.2| 80,735 -4.1 30,282 -8.0
E | 40-41 |Electricity, gas & water supply 4,049 -5.4] 3574 -5.2 475 7.4
F 45 | Construction 48,179 -1L.71 42,069 -1.9 6,110 0.2
G 50-52 |Wholesale, retail trade & repair of motor vehicles etc. 87,015 +3.8] 44,054 +3.4] 42,961 +4.2)
H 55  [Hotels & restaurants 18,604 +2.3 6,880 +0.8 11,724 +3.3
| | 60-64 |Transport, storage & Communications 39,325 +3.1] 31,565 +1.8) 7,760 +8.7
J | 65-67 | Financial services, insurance 12,882 +2.9 6,937 +2.2 5,945 +3.8
K | 70-74 |Real estate, renting & business services 21,301 +9.8 9,289 +12.2] 12,012 +8.1
L 75 | Public administration, social insurance 70,556 +3.6| 40,675 +1.0] 29,881 +7.4
M 80 |Education 23,066 +2.8 8,004 +0.3] 15,062 +4.2
N 85  |Health care 24,443 +5.9 5,447 +6.3] 18,996 +5.8
O | 90-93 |Other social and public services 17,166 +5.4 6,238 +4.6) 10,928 +6.0)
P 95  [Private households 749 -3.2 49 -7.5 700 -2.9
Q 99  |Exterritorial organisations 78 -2.5 60 -11.8 18 +50.0
Military service 1,930 -18.3 1,930 -18.3
Parental leave 15,887 -3.3 120 +4.3] 15,767 -3.4
Total employees 505,682 +0.8| 294,515 0.3 211,167 +2.4
Source:  Hauptverband der Sozialversicherungstrager; based on Wirtschaftskammer Niederdsterreich
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A trend analysis for the period 1995-97 in Pastner et d. (1998:50) showed that the decrease
of employment in the secondary industry sector could be compensated through new
opportunities in the service sector. Hence, the estimated increase in service production is likely
to acceerate. For ingtance, business services showed an increase of 9.8% (i.e. 21.301
workplaces) between 1995 and 1997, the highest of the overdl 0.8% increase of employment
in Lower Audria

If we define high technology sectors according to Jagger and Perryman (1997) we see an
increase in employment in the high tech manufacturing sectors between 1997 and 1999 and a
decrease in the medium and low technology sectors.

Table 2-6: Employment in high and low technology manufacturing sectors
1997 3/1999 change
High/Medium Tech
26,040 26,381 +1.3%

Manufacturing Sectors?

Low/Medium Tech Manufacturing
3 84,977 82,596 -2.8%
Sectors

Source:  Hauptverband der Sozialversicherungstrager; Wirtschaftskammer Niederdsterreich

The digtribution and development of company and employee data with respect to the size of
company shows an overd| increase in the number of establishments with subregiona
differences (Pastner et d. 1998:56ff). The highest are the surroundings of Vienna (plus 20%)
and S. Polten (plus 14%), whereas in the Weinviertd, Wadviertd and Eisenwurzen
Mostviertel subregions only 3%-5% more new companies were recorded.

In 1991 in Lower Austria 460,000 people worked in 52,000 establishments, about 25% sdif-
employed. Most of the establishments provided work for 2-9 persons (45%). Only 200 firms
employed more than 200 people (0.4%). 23% of dl employees work for firms with 29
employess, 13% for firms with 10-19, and 18% for companies with 20-49 employees.
Overdl, more than hdf of the employees work for enterprises with less than 50 employees.
22% work for firms with more than 200 employees, and 20% work for firms with 50-198
employees.

Over 40% of dl employees in manufacturing work in establishments with more than 200
employees. In the service industry 19% of the workers are employed in firms with more than
200 employees, and 40% work for firms with 20-199 employees.

The gdructure of the Lower Audtrian economy shows a lack of employment in the service
business - the service sector only employs 52% of the labour force, compared to 59% natior+
wide. At the lower end of the scale is the Mostviertel- Eisenwurzen sub region with 44%. In
relative terms a high proportion of the labour force can be found in agriculture (11% in

2 NACE: 24, 29, 30, 24, 29, 30, 31, 32, 33, 34
3 NACE: 15,16,17,18,19, 20, 21, 22, 23, 25, 26, 27, 28, 35, 36, 37
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contrast to 6% nation-wide). The secondary sector employs 37% df the labour force (35%
nation-wide).

The market for business sarvices has a growth potentia of 7-8% per year, in particular with
respect to business-process re-engineering and other non-1CT services. ICT introduction and
operating services will be promoted through networking (Leitner et d. 1997:37f).

Table 2-7: Employment by sectors and NUTS 3 regions in 1991

proportion Lower Austria Agriculture Industry Services
Austria 6% 35% 59%
Lower Austria 100% 11% 3% 52%
Mostviertel-Eisenwurzen 15% 17% 40% 44%
Niedergsterreich-Sud 16% 7% 42% 51%
Sankt Polten 11% 8% 3% 53%
Waldviertel 16% 19% 33% 48%
Weinviertel % 23% 21% 50%
Wiener Umland-Nordteil 15% 11% 36% 53%
Wiener Umland-Stidteil 22% 4% 3% 59%

Source:  OSTAT 1995, Statistisches Jahrbuch

Locd employment has a positive peak in the southern Viennese suburbs, where 59% of the
labour force live and work locally, and alow in the Mostviertel- Eisenwurzen subregion, where
only 44% live and work in the same subregion. As a consequence, the subregions
contributions to the regiond gross product per person vary Sgnificantly in comparison:
Forexample, the Vienna- South subregion is above nationa average, and al the others (except
St. Polten) are below nationa average.

The increase of employment in Lower Austria was about 9.9% between 1989 and 1995
(Krgjasits 1998) - dmogt 70% of this increase was mae workers. In terms of growth the
leading business was logidtics and forwarding, followed by retailing and condruction. The
proportion of foreign workers has aso increased significantly, in particular due to workers
from Hungary and Sovakia. Interestingly, in regions with high unemployment the proportion of
foreign workers is low, and vice versa. This obsarvation indicates that a high leve of
unemployment seems to be related to economic-gtructura problems of regions rather than to
changes in the labour force. Hence, whether or not border regions are able to catch up — not
only with rates of employment but aso with relevant e ements and factors thet are part of the
information society — is heavily dependent on the potentia for innovation, the infrastructure and
type of business.

FCRB?\ FORBA Research Report 2/2001 18




Regional Context

In comparative terms, besdes agriculture, industry contributes a rather large part to the
regiona gross domestic product, namely 26%. About 1,000 firms are active in food
production, petro-chemica manufacturing, machine and sted production, wood, textile/lesther
manufacturing. Due to early indudtridisation of the subregions, there is a strong demand for
modernisation, in particular when compared to recently industrialised aress. The EU provides
funding for Objective-2-areas lacking industrial development. Objective- 2-investments of 22m
ECU (1995-99) are spent on subregions where 9.5% of the population of Lower Audrialive.
Main targets are again the economic modernisation and the development of human resources.

Overdl 51.1% of the population of Lower Austria resides in objective areas of the EU
sructura fund, and 72% of the region is Objective-2 or Objective-5b area. In addition, the
entire region is Objective-3, -4, and -5a aregq, to initiste improvements with respect to long-
term unemployment, integration of people excluded from the labour market, employee and
organisation adaptation through pre-emptive activities agang excluson from the labour
market. Since EU funding has to be supplemented through regiona funding, additiond
programmes have been launched. INTERREG |1 - Interregiona collaboration and LEADER
[ - Actions for Rurd Development lead to investments of about 12m ECU in 1995-99.
Projects from the EMPLOYMENT, ADAPT and KMU will be completed to improve
organisational structures and devel op human resources.

2.2.3.  Technical and Technological Infrastructure

The regions identified for Lower Austrid s ICT infrastructure provison do not correspond to
the political digricts. They are, according to http://noe.orf.a/noe/noellinks/ regionen.hmil:
Mogviertd, Semmering, Wadviertel, Weinviertel, and Vienna. Each of the regions might have
a st of providers. For ingtance, the Wenviertd is provided by Cybertron Marchfeld
(http:/mwww.weinviertd .at/diengte.htm). It offers business and private services, in particular for
Lotus Notes and Domino users, as well as for business-specific ITC solutions. For Internet
use, business and private rates are available. They are in conformity with the nation-wide tariffs
and include al nation-wide available high speed links, such as ISDN.

Another provider, WVNet, offers a platform for job search for the Wadviertd. Currently, this
platform is used mostly by female workers seeking to rgoin the business labour market. These
are about 40-50 years old and have low to medium levels of skill with respect to ICT-based
work.Further regions have been defined for the Wadvietd, namdy Gmind,
Waidhofen/Thaya, Zwettl, and Horn.

2.3. Features and Trends of Social Exclusion

2.3.1.  Unemployment Trends

According to the Audrian Public Employment Service AMS the nationd rate of
unemployment increased by 0.6% between December 1997 and 1998. In December 1998
270,835 workers were without employment in Austria, 44,787 of them in Lower Audtria. In
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Lower Austria, the rate of unemployment fell by 1.5% between December 1997 and 1998, in
contrag, e.g., to Vienna (plus 3.4%) or Upper Austria (plus 1.4%).

In 1998, the regiond data for Lower Audria showed an unemployment rate (nationa
caculation) of 6.9% (i.e. 44,787 persons, 26,597 male, 18,190 femae). In 1998 there were
7.66 workers for each vacant podtion in Lower Austria. (in comparison to 9.16 in 1997)
(http:/Aww.wk.or.at/noelzdf/usbesch/arbmarkt1.htm).

Table 2-8: Unemployment rate (national calculation) in Lower Austria
1970 - 1998 (annual average)

1970 1980 1990 1998
Lower Austria 2.0 1.8 5.4 6.9
Austria 1.8 1.9 5.4 7.2

Source:  OSTAT 1998, AMS

The nationd trend towards an increasing rate of unemployment for persons in the age groups
25-50 has not been reflected in Lower Austria (AMS NO 1998). The numbers remained
sable compared to 1997. However, there was a 13.1% increase in the number of
unemployed aged over 50 (Austria: 11.2%).

The latest data on the Austrian employment sSituation,cf., http://mwww.apa.at, show a record
high for people who cannot be essly integrated into work processes. This number has
increased over the last year from 82,453 to 86,863. This means that 28.9% of the
unemployed (almost two thirds of them women) cannot easly be integrated into the labour
market. Of particular interest is the main reason for this Stuation: limitations in mobility - most
of the women have care duties.

The differences in the industrid development of the subregions in Lower Audriais reflected in
the development of unemployment. However, there is no linear relaionship between the level
of indudridisation and unemployment for al subregions. The traditiond industry zones in the
southern subregions of Lower Audria show a sgnificant increase in unemployment in the
course of restructuring, whereas in the St. Pdlten and Vienna-South regions structura change
is not leading to increased unemployment.

According to an andysis of the main subregions in Lower Audria (Wenviertd, Mostviertd-
Eisenwurzen-St. Polten, Waldviertd, Niederdsterreich Sid) the M ostviertd- Eisenwurzen St.
Polten subregion shows the highest rise in unemployment and a stable to increasing tota |abour
force, whereas the Waldviertd is il tending to lose active population (AMS NO 1997). The
gtuation in Niederogterreich Siid shows a more or less stable Stuation which has been
achieved through reducing unemployment among older people through retirement.

At the end of March 1999 41,620 persons were registered as unemployed in Lower Audtria.
Of these 11,170 had already been unemployed for more than six months, 5,501 for more than
a year. Long-term unemployment has increasingly been reduced by activation policies.
Training, counsdling and placement activities have been strengthened. However, this can dso
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mean that unemployment periods are only interrupted, but with the effect that the person is no
longer counted as long-term unemployed.

Research & FORBA commissoned by the Public Employment Service of Lower Austria
showed there are severa occupationd groups whose employment is endangered or will be so
in the near future. To mention afew examples: manua workersin warehouses or in logisticsin
generd, where technologicd change and 'systemic rationdisation’ has led to new work
environments, female workers in accountancy who are confronted with automation of parts of
their tasks, technical draftsmen and designers without knowledge of, and experience with
CAD etc. These findings point to one important aspect of socid incluson or excluson: the
access to further vocationd training. It has become gpparent that further training measures in
companies are sill unevenly digtributed among employees, with the lowest qudified receiving
the least training. Often the burden of adaptation to new work environments is Ieft to the
individuad employees, and not al of them have the capacities and opportunities to cope. The
authors draw the conclusion that it is not technological change as such, but rather the reactions
or non-reactions of human resource management that is decisve for the digtribution of
employment prospects (Papouschek et a. 1997, Pastner et d 1998). In general it can be
assumed that the introduction of ICT results in an intensification of selection processes among
the workforce. Among these, the , sdf-sdection” of employees during organisationd and
technologica changeis of particular importance (cf. Volst/Wagner 1990:339).

2.3.2.  Social Security and Poverty Risks

Audtrids wdfare gate is wel developed by internationd standards. This wdfare system is
geared towards employed people and families and thus reflects the corporate welfare
accheype. This mode is intended to maintan socid daus in the event of sSickness,
unemployment or old age. Most socid benefits are based on the insurance principle, and the
amount of benefit depends on the duration of employment and level of income. This has the
consequence that those who are long-term employed with relatively high incomes - astuation
generdly enjoyed by men - are rdatively well provided for, while inequdities in the labour
market (and with it the discrimination of women) are being perpetuated and even exacerbated
by the socid security system.

In spite of multi-employer bargaining with a high degree of centralisation there are large wage
differentids in Audtria The difference between the lowest and the fifth income decile was
101% in 1994, in contrast to 44% in Germany and below 40% in the Scandinavian countries:#
Wage disparitiesin Austria therefore compare to North- American rather than European levels.

4 OECD Employment Outlook 1996
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Table 2-9: Gross earnings of employees 1997

Total Women Men

50% earn less / more than ... ATS per month

Lower Austria 22,813 17,525 26,341

Austria 23,462 18,467 27,264

Source:  OSTAT 1998; data excluding civil servants with tenure or apprentices

The digtribution of income among different group of employees clearly illustrates ranking of
mae and femae incomes.

Figure 2-2: Mean Net Income of Employees in 1996 (Austria)

NET-INCOME 1996 IN ATS PER MONTH
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Source:  BMAGS 1998, Data from Income Tax Statistics

In 1996, femde blue-collar workers received only ATS 8,000 as mean net monthly income,
followed by femde white-collar workers with ATS 12,700. At higher levels were mae blue-
collar workers and above them femde civil servants. The latter include an extremely high

proportion of universty graduates. Mae civil servants and mae white-collar workers are to be
found at the top of the income hierarchy. For instance, an average male white-collar worker
earns around two and a hdf times what an average femde blue-collar worker would earnin a
month (cf. BMAGS 1998).

Audtria belongs to the group of countries with the highest wage gap between men and women.
Thus, men earn on average around 48% more than women or, in other words, women’s
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incomes are about 68% of men’'s. This gap decreased in the course of the '80s. However, the
gender- specific income differentia increased sgnificantly in the first haf of the *90s, especidly
among white-collar workers.

The data discussed up until now has not taken part-time work into account. It has been

estimated that about a third of the gender-specific wage gap can be attributed to the higher
proportion of women in part-time work. While income differences between the sexes are very
often defended on the basis of the part-time employment of women, it should not be forgotten
that women do not voluntarily choose this form of work. On the contrary, the unpaid domestic
work they perform represents an important social duty, without which it would be impossble
to maintain the exiging mae-oriented system of paid employment.

Another source of information allows us to standardise net incomes for differences in working
hours. According to this compilation, men earned 22% more than women in 1995°. One
interesting agpect is the distribution according to qudification levels: after dl, the wage gap
between men and women has long been attributed to women's lack of qudifications. Y et the
differences in income are driking even when men and women share the same level of
education and the same working hours. The average mae income is around 16% (in the case
of higher generdl school education) and 31% (in the case of higher vocationa school) above
that of women.

Figure 2-3: Standardised Net Income of Employees According to Gender and Education in 1995

NET-INCOME/MONTH BY GENDER AND EDUCATION 1995
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Source: BMAGS, 1998; Microcensus Data, 1995.

5 Although the gender specific wage gap is underestimated by microcensus data (BMAGS 1998).
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Differences in income are dso reflected in welfare payments. The average unemployment
benefits for men were one third higher than those for women in 1997. In the case of socid
Security payments, the advantage men enjoyed over women amounted to alittle over a quarter
(27%) (AMS NO 1998). Women aso get half the male pension (7.890 ATS compared to
15.450) (cf. BAK 1998).

The rate of unemployment benefit is caculated on the basis of the previous earned income.
Generdly, employees are entitled to unemployment benefit under the following quaifying
conditions (MISEP 1998:36):

= unemployment

= availability for placement
= willingnessto work

= fitnessfor work

= minimum period of employment with compulsory contributions to unemployment insurance:
eg. 52 weeks employment within the 104 weeks prior to thefirst clam.

Unemployment benfit is paid for at least 20 weeks; the duration increases in case of longer
employment before the event of unemployment. On expiry of the entitlement to unemployment
benefit, ,emergency assstance” is payable to unemployed persons. This support combines the
principles of socid insurance and welfare as recipients must be in serious need of support.
Specid regulations exist for ederly unemployed to facilitate the trangtion into retirement.

It is not possible to outline the Austrian welfare system in this report. We would like only to
point out some of the risks of socia exclusion. In particular, poverty risks are concentrated on
some groups of the population. For example, femae workers do not only have lower wages
than male workers, they are dso a risk of faling out of the socid security system, namely, in
certain cases when giving birth to children. For instance, if they agree to leave their contract
before the birth of the child, not only do they lose the right to continue employment after Six
months, but aso the right to recelve emergency assstance (Notstandshilfe) from the Public
Employment Service after being unemployed for longer than 3 years (Stuiber/Ninz 1999).

In particular, sudent mothers of single-parent households risk logng financid security and
fdling into poverty (Klien 1998). One fifth of these mothers dready live below the poverty
line. A larger number of children increases the likelihood of poverty.

In the Sozialbericht 1996 (BMAS 1996), severd indicators for socid exclusion with respect
to work have been identified (p. 189). These indicators are related to low payment, low
education and skills, and low socid security. Even in the case of employment, persons working
under circumstances as characterised through these indicators might be excluded from materid
resources to make a living by their own. Six characteristic groups are endangered due to their
limited opportunities on the labour market:

= foragnfamilies

= households with unemployed people

= gngle-parent households

= households of smdl farmers and smdl sdif-employed
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= familieswith alarge number of children, in particular if women are not employed
» households of low-skilled workers.

There is a clear correation between poverty and socia isolation. In poor households the
opportunities for social contacts are limited; 48% give up inviting other people to their homes
(BMAGS 1998).
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3. RESEARCH METHOD

3.1 The sample of the company survey

In winter 1998/1999 100 companies in Lower Austria were surveyed through telephone
interviews. The am was to collect information on the gpplication of ICT and on related
organisational agpects. Half of the sample (50 companies) conssted in SMES.

Table 3-1: Size of surveyed companies
Number of employees Number of companies
10-25 16
26 - 49 34
50-75 18
75-100 10
over 100 22
total 100

The following table presents the distribution of the companies according to sectors.

Table 3-2: Companies by sectors
Sector/Size 20- 50 employees over 50 employees Total
Agriculture and Forestry 1 1
Mining 1 1 2
Manufacturing 21 18 39
Energy 1 1
Construction 7 6 13
Wholesale and retail trade 8 7 15
Transport and Information 7 7 14
Real estate and business services 8 7 15
Total 53 47 100
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3.2. The case study sample

The sdlection of case study companies amed a a strong representation of companies in the
ICT sector, i.e. producers of hardware or software and providers of ICT services.
Accordingly five out of ten companies fdl into this category. In addition, we were looking for
companies belonging to other sectors. Here we selected three intensive ICT users and two
with low or medium ICT intendty. In order to be adle to andyse differences and to illustrate
obgtacles to the diffusion of ICT, the aim was not to sdlect only technological practices with
high levd of ICT use.

Apart from an over-representation of |CT-related businesses, the general economic Structure
of lower Audria was taken into congderation in the sdection process. As a consequence
manufacturing and tourism companies are among the sample. The results of the SOWING
company survey conducted in winter 1998/99 were a useful additiona point of reference in
meaking these decisons.

The following table gives an overview of the ten case-study companies.

Table 3-3: Overview with respect to the use of ICT

Producers of ICT and ICT service User companies with high User companies with bw level

providers (Case study number) level of ICT usage of ICT usage
Electronics (No 3) Metalworking (No 4) Restaurant chain (No 1)
Software (No 5) Bank (No 7) Hotel (No 2)

Internet Provider (No 6) Logistics (No 9)

Electronics (No 8)

Telecommunication (No 10)

The geographica digtribution of the cases-study companies shows that they are partly stuated
in rurd areas, partly in the metropolitan area of Vienna. The northern part of Lower Audtria
bordering the Czech Republic has long been an economicaly disadvantaged region. In the
south of Lower Audtriathere are old industria regions.
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Figure 3-1:

Geographical location of case study companies
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The following table gives detalls of the companies sze. As will be described below, to some
extent, several d these enterprises are part of international groups (cases 1, 2, 4 and 9), in
case 1 with the parent company being located in Austria. With the exception of case 10, all
these companies have rdaively low gaff numbers, which is not untypica of the company
dructure in Lower Austria, however. Occasiondly it was not possble to make a clear
definition of gaff numbersfor Lower Audtria

Table 3-4: Sample of Case Studies in Lower Austria
No. Business NACE-Code Employees
1 Restaurant chain 55.3 1,5008
2 Hotel 55.1 100
3 Electronics 321 190
4 Metalworking 29.2 270
5 Software 72.2 100
6 Internet Provider 64.2(72.6) 20
7 Bank 65.1 110
8 Electronics 321 2027
9 Logistics 64.1 120
10 Telecommunication 64.2 16,0008

6 nationwide

7 598 overall, 202 at the location
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The companies can aso be differentiated on the basis of company type and financia sructure
(seefollowing table).

Table 3-5: Ownership Structure
No. Business Company type Financial structure
1 Restaurant chain fully independent private ownership
2 Hotel parent company private ownership
3 Electronics fully independent private ownership
4 Metalworking branch establishment private ownership
5 Software fully independent private ownership
6 Internet Provider fully independent private ownership
7 Bank independent in a group private ownership
8 Electronics fully independent private ownership
9 Logistics branch establishment stockholder ownership
10 Telecommunication fully independent combination

All of these companies have been able to build on the basis of solid business fundamentas.
Company 10 will have to make gtaff cuts in the next few years, conditioned by market
liberalisation and its previous position as the monopoly provider.

For the sdlection and subsequent interpretation of case study results, it was important on the
basis of telephone interviews to choose innovative and technology-oriented companies and
companies with atypical company structure for Lower Audtria.

8 nationwide
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Table 3-6: Markets and Competition

No. Business Market of the product/ service Compared with the market
1 Restaurant chain growing the same
2 Hotel growing the same
3 Electronics growing better

4 Metalworking growing better

5 Software growing the same
6 Internet Provider growing the same
7 Bank growing the same
8 Electronics growing better

9 Logistics growing the same
10 Telecommunication growing the same

The following profile of general workforce data makes it clear thet the proportion of older
employees was rdaively low in dl of these companies. The proportion of women employed
was 34% at the lowest (case 3) and 80% at the highest (case 2). In cases 1 and 2, women are
mainly employed in areas with low gudlification requirements.

Table 3-7: Workforce profile
No. Business Age Women Education
<25 years >55 years

1 Restaurant chain 10-25% <10% 45% low

2 Hotel 25-50% <10% 80% low

3 Electronics <10% 10-25% 34% between

4 Metalworking <10% <10% 40% high

5 Software 25-50% <10% 40% high

6 Internet Provider 25-50% <10% 40% high

7 Bank <10% <10% 55% high

8 Electronics <10% <10% 37% between

9 Logistics na. na. 66% high

10 Telecommunication <10% <10% 38% in between

With the exception of companies 5 and 7, internal and/or externd restructuring could be seen
in dl the other companies, and thiswill be dedt with in greater detail later.
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Table 3-8: Restructuring
No. | Business Restructuring
1 Restaurant chain internal & external
2 Hotel external
3 Electronics internal & external
4 Metalworking internal & external
5 Software no
6 Internet Provider external
7 Bank no
8 Electronics internal & external
9 Logistics internal & external
10 Telecommunication internal & external

Research Method

3.3. The companies

No 1 Restaurant Chain: An expanding, Audria-wide group operates coffee houses and
restaurants with the emphads on indudtrid catering. The company provides catering for
individua hotdls, youth hostels and camp dites. A further important branch of business is the
ddivery to schools and kindergartens of over 22,000 ready-to-serve meds per day, which are
prepared a two production sites. The business headquartersisin Vienna.

No 2 Hotel: The hotd part of the enterprise offers two different service products at the
andysad location: a five-gtar hotel for business travellers and afour-star hotel for tourists. The
business is marked by the particular location: as the only hotd a an internationd airport, it not
only includes advance bookings among its customers, but adso travellers who have problems
with connecting flights and who book overnight, aswell as airline Saff.

No 3 Electronics: The dectronic contracting company came out of a management buyout of
an indugtrid company’s production department in 1997. The parent company gave an
undertaking to provide orders (primarily inductive eements) for 75 per cent of the turnover for
a three-year period. A development department for specia products was newly established in
order to be able to offer customised products.

No 4 Metalworking: The company is pat of the metdworking industry and involves a
production plant for three different components of the end product. Manufacturing conssts of
mechanica production (sheet-metd working, machining etc.) and assembly, which forms the
main emphasis owing to the increasing buying in of components. Over 40,000 orders are
worked on and ddivered annualy. The individud production lines produce between 15,000
and 22,000 parts per year. Alongside production, numerous product-development activities
are based at the Site. These include, on the one hand, development activities for the plant as a
‘competence centre for particular products and, on the other, activities for the whole concern.
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No 5 Software: The location studied, a , software projects® profit centre within a group,
develops customised standard software. It is more or less the extended workbench of the
customer department based in the company’s Audrian headquarters. Products include
didogue-oriented applications based on databases. Recently these products have increasingly
been developed as web-based software. Programming a specia module for an internationa
provider of standard business-management software plays a large role. As a result of the
participation of a German concern in the company, adminidrative gpplications for specia
branches of industry have increasingly been developed and marketed. Alongside the project-
related development of software, the company studied also operates as a service provider and
supports companies in the field of computer infrastructure.

No 6 Internet Provider: The main activity of the company (better a,,company network” with
different dites) is in the sale of Internet access, in the design and maintenance of web sites and
in training customers. In addition, various office services are aso offered to companies and
loca authorities in the region. The operation a the centre of the study was the first locd
provider in one of Austrias economicaly week regions (because of its proximity to the
border) and derived from regional job-crestion and technologica upgrading policy initiatives.
The provider has few daff and works closaly together with other companies, regiondly
digtributed ,tele-offices® and another associated company. This co-operation is needed
because the limited personnd resources mean that not al necessary tasks (eg. training,
expensve home-page design) can be carried out directly at the provider’s. This interlinkage
a0 has its origins in the regiond policy initiative to which the foundation of the companies
goes back, however.

No 7 Bank: Theregiond Bank analysed is an economicaly independent bank in the form of a
public limited company, which however is pat of an Audria-wide (largely co-operdtive)
umbrella organisation which takes care of particular functions for al member banks. The
business sector of the bank being studied is limited to a particular, regionaly demarcated part
of the federa province of Lower Audtria Alongsde its headquarters, the bank has 13
branches. The products/services offered include the whole range of payment transactions and
the further spectrum of usua banking services such as credit, leasing and factoring, deposits
business, savings and |oans business and insurance, securities and overseas business.

No 8 Electronics: The company is a manufacturing and development enterprise in the
electronics and telecommunications sector. The company manufactures both cables and
inductive condruction dements as wel as mains-adapter plugs, and niche products for
guidance and drive technologies. In 1991 it was soun off from an internationa group as until
then a pure production plant, and set up as an independent enterprise after a management
buyout. Because of the low wage codts, two production plants were set up in the Czech
Republic, which tedtifies to the continuous growth in the field of adapter plugs. Even though
these dtes were initidly only conceived as an extended workshop, they are now being
progressively developed into independent production plants. Product development, however,
remained at the Audtrian Site. The centra stores, Stuated at this Ste, will possibly be relocated
to the new Stes, as manufacturing will be stepped up there in future.

No 9 L ogistics. The logistics company has specidised in the area of CEP services (courier,
express and parcd services) and is the Austrian subsidiary of an internationa company. Since
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the mid-1990s, the same product range has been offered throughout the EU; letter post and
parcels up to a maximum of 70 kg are carried. The Austrian headquarters, which was at the
centre of the study, is dso responsible for eastern Europe. In dl there are nine stes throughout
Audria

No 10 Telecommunication: The company is active in the (tdde)communications sector, and
as a provider and developer of infrastructure and applications, in particular telephony, radio
and data transmission. Having been formed out of a state-monopoly in the course of market
liberdisation for providers of this service in Audtria, the company has been active on the free
market with a dtrategic foreign partner for approximately a year, and is a present market
leader. The company provides infragtructure, equipment and services for dl tdecommuni-
caions requirements. Its cusomers are businesses and households as well as private
individuas.

3.4. Conducting the case studies

In a process of intensve Internet and business literature reviews and interviews with experts
during a period of nine months, more than 40 companies were contacted by mail and asked
for their support. These endeavours resulted in ten companies with the desired characterigtics
agreeing to take part in the project. Three of the case studies (cases 1 to 3) were conducted in
summer 1999; the experiences and results were used in the preparation and conducting of the
remaining seven case studies between autumn 1999 and spring 2000.

In the ten companies atotal of 66 guided interviews were made with general managers, heads
of department, project leaders, clerks, skilled workers. All case studies were conducted in
pairs, i.e. by one researcher from socia sciences and one researcher from computer science.
All interviews were tgped and transcribed. The written interviews were andysed on the basis
of a case-sudy anayss grid which contained the main topics of the guideines and in which
results and quotes were filled in. This document was the bags for writing the case-study stories
and for filling in the standardised case-study instrumen.
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4, RESEARCH FINDINGS

4.1. ICT infrastructure and utilisation

41.1. ICT infrastructure

In the companies themselves there is widespread ICT penetration in dl fieds of business.
From the survey, it was possble to ascertain the diverse gpplication of information systems for
Lower Ausdtria as a whole. Computers were most frequently used in accounting (94%) and
bookkeeping (93%). After this came personnd administration (78%) and ,sdes and
marketing* (77%). The following chart shows computer support for the various tasks, divided
according to company Size.

Figure 4-1: Computer support according to company size and sector
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Source:  FORBA company survey

These data demondtrate widespread technical support. With regard to company size,
however, it was possble to establish that companies with 26-50 employees (with the
exception of personnel administration) showed lower values throughout. The next chart, where
computer support is presented in relation to the various sectors, attempts to clarify whether
there might be a direct sectora connection here. If one assumes in this assessment that certain
forms of computer support are sector-specific (eg. purchasng plays a limited role in
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trangportation) then it is clear from the typica applications such as bookkeeping, wages and
accounting that that commerce lags somewhat behind.

Figure 4-2: Computer support according to sector and task
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Source:  FORBA company survey

41.2. Electronic communication

Because of the increasing importance of dectronic communication and the Internet, the
goplication of e-mail and the Internet was taken particular account of in the survey. Above and
beyond this, the Austrian government had launched the ,, Audtria on the Internet” initiative, in
short ,,Go on* a the beginning of summer 1999. Whether this has contributed decisvely to the
fact that according to an Integral/Fessa-GfK survey there were 2.6m users (households and
workplaces) at the end of 2000 cannot be said at this point.

If one looks at the interview results, it is gpparent that at the end of 1998 e-mail was used for
communication in 56% of Lower Austrian companies, and 10% of companies were planning
to introduce it. The connection between dectronic communication and Sze of company is
interesting. Figure 4-3 shows that a connection can only be seen with a company sze of more
than 100 employees. Smilar to support in the busness fidds, companies with 26-50
employees lag behind in this development.
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Figure 4-3: Use of e-mail
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The case studies dso analysed the penetration of innovative technologies in the companies.
There were Sgnsthat the leve of information technology usein activitiesis high, yet continuous
support for business processes remains low. A typica case was case sudy 1 (catering and
restaurant operator): As an innovative ICT operator and user, as well as a commissioner of
new deveopments, the levd of information technology use there is very high, but its
penetration of business processes is ill low. The latest ICT isa,,must’ in the administration
and ordering. But not every innovation on the ICT market is utilised, asthe priority is rather for
solid support of the work. In the last three years, e-mail communication and the use of public
folders has developed in particular. The emphasis on  communications functions dso went
together with equipping al workplaces with a PC. Previoudy, only some staff had PCs.

Electronic communication not only determines work in administration and to some extent in
product development, it is dso used for new services. Thus the company in case study 1
increasingly uses the Internet to present itself and its products to customers. In the industria
catering area, there has been an expansion into the provison of home-ddivery. The rative
independence of location of individud functions is made use of in this connection. Thus the
logistics of home ddlivery are given to a plant that is approx. 300 km from the company
headquarters and in a different town. There the orders for the goods advertised on the web
dte come in by telephone and e mail. Delivery, i.e. the routes, are planned on this basis. The
delivery of medls to the customers is carried out by drivers who are aso not part of the
company. Here we can thus see outsourcing in connection with the use of dectronic
communications.
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In case study 4 (metalworking) internal email is used in particular for sending texts, plans,
assemblies etc. Email plays a very important role for communication in the group — and thus
aso with the customers — even if contracts come in by fax. Queries over uncertainties take
place by email. Orders to suppliers are dso sent by fax, and in parallel open questions are
cleared up by e-mall. In cooperation in ,virtud“ international development teams, e-mail is not
in the pogtion to replace personal contact meetings. The despatch by e mall of specifications
for products to be developed was mentioned as an example from project work. Each recipient
interprets the information in a particular way. It is then apparent from the answers thet
understandings differ at differing Sites. It then requires a lot of writing to arrive & a common
perspective. In such cases a meeting is much more efficient, and often the only means of
achieving the desired objective.

41.3. The role of the Internet and Internet-based services

Alongside dectronic communicetion, the company survey dso investigated the use of the
Internet as an information medium. As of the end of 1998, 55% of Lower Austrian companies
had Internet access. Divided according to company size, it is gpparent that companies with 26
to 50 employees had below-average Internet access.

Figure 4-4: Internet access according to company size
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With regard to the various sectors, commodities, real etate and trade did best. The transport
and building sector lagged well behind.
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Figure 4-5: Internet access according to sector
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The companies with Internet access used it as a communications and information-finding
medium (both uses over 85%). Wl behind was tel ebanking (some 42%). Video conferencing
came very low down, with only three companies planning to ee it a al. Here, however, it
must be borne in mind that video conferencing is primarily only significant for internationd
companies. In addition, only 12% of these companies had their own web Ste.

In the case studies it was possible to andyse the use of the Internet in selected companiesin
detall. Thisreveded varying aspects. on the one hand the Internet protocol (TCP/IP) was used
for standardised data exchange, that is, for example, used in a company’s intranet. On the
other hand, it was used for openness with regard to customers or partner companies in order
to achieve improved quality and rationalised processes. The use of the Internet thus goes
beyond the information seeking and eectronic post functions mentioned in the survey. In the
following we put forward some examples of this from the case studies.

The Internet is regarded as having greet potentid in banking and finance. In case study 7, for
example, the service for buying and selling securities in the Internet (B7G1-3) was
described. Two www-based posshilities (Internet- and tele-banking) are avallable to
customers in order to initiate account activities themsalves, the successve execution of which
are then software-guided. Communication with cusomers through eectronic media plays
hardly any role in the bank studied, athough the technologica fecilities for this are available.
The reasons, on the one hand, lie in a management that has not so far pushed this form of
customer contact. On the other, the absence of control facilities on sengtive transactions, such
as granting credit, limit the gpplication. Apart from this, a the time of the survey only a smdl
section of the customers were using e-mail fadlities

In cast study 9, (despatch-logidtics), it was evident that the use of the Internet was very
definitely aimed at the automation of business processes. The use of web-based links to the
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customer meant that on the one hand individua tasks were transferred directly to the customer
and thereby, on the other hand, in the case of complaints (e.g. concerning the wrong form of
despatch), the time and effort spent on processing them was much reduced. Here it was dso
possible to note that the number of incoming calls to the call centre was faling, because the
medium and large companies in particular were utilisng the information technology tools
offered:

» And not only is the work becoming easier, but the quality is improving, too.
Because certain human errors don’t happen. | mean, the customer can make a
mistake the same as before, but then it cannot happen that there is then a
retrospective discussion of the type of delivery. When we were still filling out
the consignment notes ourselves, it was possible to tick the wrong box. Now
the customers do this themselves. Naturally, this also reduces complaintsin the
billing department, because what the customer has sent us is what he wanted.
And that’s what he gets. (B 9G3f-19)

Accounting tasks have been smplified, too, through the linking of filed informetion, ,, the point
where you used to write an invoice manually no longer happens, where we collected the
whole bills of lading for the week or the month, in the first stage, and then generated an
invoice fromthem. It's all gone! So it is error-free. Communication with the customer is
also essentially better as a result, because it simply prevents complaints. And it is
definitely right!* (B9G3f-19) In future, customs documents are aso to be scanned in and
trandferred dectronicdly, as a result of which one of the last areas with manual entries on
paper will cease to exis.

4.1.4. Integrative information systems and networking of information

Current use of ICT focuses on networking processes, data and supply chains, as well as the
automation of business processes. This trend is kept even for work tasks involving typica
human activities, such as planning and crestive design. It will lead to the complete linking of
business activities to dectronic media and devices, as shown in Figure 4-6.
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Figure 4-6: Diffusion of ICT with respect to networking and degrees of automation
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The acquigtion of information does not require a high degree of networking and interactivity
between mechines and humans. The link to ICT is low and targets towards acquistion and
distribution procedures, e.g., use of search engines in the WWW (World Wide Web), e
mailing results and processing the results in a data warehouse. Although these tasks have a
cetan levd of complexity, they are manly isolaed a a dngle place and require no
coordination task a the workstation level (only at the task leve). The interlinking of tasks
increases as soon as ICT begins to be used as coordination technology, ether in terms of
order processing, linking severd work sations, in logigtic chains coupling planning and routing
tasks, or in ERP (Enterprise Resource Planning) systems, when a centralised data base
supports integrated process execution. In organisations based on workflow-management
sysems ICT has taken complete control of processes to run a busness. Where the
collaboration of employees is dso controlled through systems — computer-supported
cooperative work (CSCW) systems — each collaborative action of an employee might occur
within a socio-technica system based on a shared information space. The way ICT is used
within an organisation determines both the extent of the benefits which can be gained from
ICT, and the degree to which tasks'employees are linked to ICT.

The technologica network and eectronic data communication represent the preconditions for
the integral processing of company tasks, as described above. The companies were asked
about this in the company survey: 12% communicate eectronicaly with locations that are part
of the same company; 40% communicate with partners outside the company. EDI (electronic
data interchange) over standardised interfaces is used in 35% of the companies, with data
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primarily being exchanged with banks (30% of answering companies and 10% of the whole)
and customers (21% and 7%).

The company survey also measured the penetration of the individua business areas with ICT
(see section 3.1.1). The specific form of ICT use could not be derived from this, however.
The case studies served for a closer analysis of ICT use. In thesg, it was evident that various
objectives in the companies favour the integrated utilisation of 1CT. Here, business policy and
cost reasons are the most important. Thus for example, in case study 10 (telecommunications),
there have been severa redtructurings in recent years in the course of privaisation. In the
framework of order management, the company has had to face the chdlenge of no longer
taking in customer orders a a range of sStes, but offering as much information and service as
possible ,,from one source®. This has caused a number of problems, and among other things
led to the restructuring of the company’s computer landscape, as one project manager told us:

» Previously we were very technology oriented and since 1997 we have been
in the process of making all systems and organisational units customer
oriented, which means, of course, building up an appropriate customer data
bank. And to guarantee the purity or accuracy of customer data, we are also
integrating the whole order management with customer accounting. Thus it
can be guaranteed that the customers are accurately identified and thus
receive proper service." (B10G1-2)

This drategy is by no means new, but has been gpparent in an increasng number of sectors
since the 1980s (Baethge/Oberbeck 1986). Now, technologica integration of the companies
is being driven forward on the bags of the new ICT.

In one of the case studies it was possible to see that the integrated, but dispersed data
processng made certain organisationa structures and processes possible for the first time at
al. In case sudy 10, previoudy existing personnel and buildings soread over the region being
studied, or Austria as awhole, were used to operate acall centre.

» In the call centre area, the introduction went as planned. If customers came
in through the central access number, for example in the call centre in
Vienna, and no free operators were available there, then the call would
automatically be offered to all free operatorsin Austria. This means that it is
now dependent on the load on the individual positions as to where the
customer is actually dealt with —and on the skills of the individual operators.
And the operator is also appropriately computer-supported.” (B10G1-3)

In the industrial company, the technical networking and integration has aso been an important
am for many years. ,, In 85, 86 we were already only buying automated machines if they
had data compatibility, i.e. the ability to exchange programs and status information.”

(B2G4-10) In this company, the production planning system (PPS), which was written in-
house, is now the main dement of the company-wide information architecture, forming the
bass for an Intranet. The PPS covers the whole materids flow and the entire processing of a
customer order. At the administration and production workplaces, either standard software
packages or successful self-developed programs are used. Thus, for example, the filing system
is ICT supported and the attempt is made to use this support as comprehensively as possble:
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» eaking for myself, | make do with six files, the rest are actually in the mail in
Outlook.” (B2G3-4)

Despite the high level of technologicd integration, staff at this company can set up the ICT
tools a their workplaces according to their own requirements. Thus gaff in the logigtics and
despatch department have on-line query language and reporting tools. This procedure
increases the room for manoeuvre in fulfilling tasks and makesiit possible to am for high qudity
working results.

In another industrid company, investigated in case study 4, the integration and opening up of
the whole enterprise area aso took place in stages. It built on successfully tested individua
solutions and on the results of previous stages of integration. The company’s technologica
practice is thus characterised by the adaptation of the PPS, the company’s information+
technology backbone, to the company’s processes and specific requirements. This is done
with particular regard to maintaining the plant’s flexibility and strict adherence to deadlines.
Not only is production planned through the PPS, but the whole business process is controlled
through it, including acceptance of orders and ordering of materids. The completion of tasksis
cued by the PPS — whether it is manufacturing according to the weekly plan or materias
ordering through order suggestions.

In addition to the PPS, some dtaff in this company work with additiona tools, such as MS
Excel or MS Access, which are not integrated into the PPS. No data exchange is possible
between the PPS and the additional gpplications.

As regards individud peculiarities of the technological practice, namdy the individudly
organised use of Excd or Access at some workplaces, the following attempted explanation
can be derived from the interpretation of our discussions: because of the minimisation of fixed
costs and because of group regulations, as few IT personnel are employed as possible. There
isthus no large interna 1T department to look after al the gpplications and al the wishes of the
gaff. In order to provide certain additiona functions, saff have crested help functions on the
bass of Excd or Access. On the one hand this means a certain autonomy in the shaping and
adaptation of technology in the workplace. On the other hand, it involves disadvantages with
regard to software ergonomics, as differently organised desktops crop up and it is necessary
to switch between alarge number of applications — sometimesinvolving additiona data input.

With regard to the issue of integration and networking as a whole, the case studies led to the
finding that the new ICT opportunities are being used very intensvely both for in-house and
inter-company networking as well as for networking with the consumers. However, even

throughout al the companies a the highest leve of technology, the degree of technologica

integration remained behind the technological possbilities avallable. This is only partly due to
the fact that in practice integration is a lengthy process involving implementation of technology
and organisational change. A further systemic reason lies in the quite intentiondl ,,decoupling”.
Thus in severd case udies, the fax is used for information transfer between workplaces that
are dso equipped with e-mail. There were dso examples of reatively highly standardised
order procedures between companies which did not take place through EDI. Rather the data
were entered again, with g&ff at the same time checking the information for completeness and
plausihility. These findings lend themsdves to two interpretations. on the one hand, they can be
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read as a not yet exhaugted potentia for rationdisation, on the other hand, the limits of the
cgpacity for technologica integration become apparent.

4.1.5. Objectives and obstacles to the utilisation of new ICT

The introduction of modern information and communications technology in the enterprises is
connected on the one hand with a wide range of objectives, on the other hand difficulties and
problems arise which may impede the spread of ICT. In the company survey, therefore, the
enterprise objectives as well as the obgtacles in relation to technologica change in the
companies were queried in a standardised form.

Important objectives. customer satisfaction, quality and flexibility

On the quedtion of the objectives, if we take those regarded as ,,important” and ,very
important” together, it is gpparent that ,, improvement of cooperation with the customer” is
mentioned most frequently (72% of companies regard this objective as important or very
important). Mentioned next are , improvement or standardisation of the quality of
products or services’ and the , improvement of the ability to react quickly and
appropriately to market demand” .

Figure 4-7: Aims/Objectives
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Source:  FORBA company survey

As the fallowing chart shows, no essentid differences are gpparent in a differentiation of ams
and objectives according to technologica level ether. This means that these ams and
objectives are no less important for companies with a high levd of technologica support, nor
have they adready become obsolete through the previous gpplication of technology.
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Figure 4-8: Aims/objectives by technology level
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In the following chart, the three most important objectives are investigated according to sector.
Do these objectives vary according to sector, or is there a generdisable trend? With the
exception of wholesde and retall trade, which gave the highest results in al aress, the results —
goat from flexibility — are at asmilar levd.

Figure 4-9: Aims/objectives according to sector
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Themost frequent obstacles: softwar e problems, costs and lack of qualification

Alongside the objectives, companies were dso questioned on the obstaclesto the application
of new ICT. Here, too, standardised possible answers were provided. Factors hindering the
goplication of new information systems were seen by the companies in incompatibility with
exiging sysgems (25% important, 10% very important), the high , costs of change®

(16%0:15%) and in the ,, difficulty of finding suitable software” (6%:19%). Alongside these
technicd factors, the lack of qualified staff (14%0:9%) was mentioned above dl — see Figure
4-10.

Figure 4-10:  Obstacles to ICT introduction
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Source:  FORBA company survey

The sectord influence was investigated in this question too. Relatively large differences were
gpparent here, with wholesale and retail trade companies in particular gppearing to lack the
necessary qualified saff for the utilisation of new information systems.
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Figure 4-11:  Obstacles by Sectors
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4.1.6. Conclusions

For the purpose of our analyss we made a distinction between different functions new ICT
can fulfil: ICT asatool a the work gation, ICT as automation technology, ICT as control and
monitoring ingrument, ICT as organisationd technology and ICT as communication media.

Table 4-1: Functions of ICT
Metaphor Function Aim
tool supporting work process increase quality, speed up work process,
cope with increased complexity
automation technology elimination of human labour cost cutting
control instrument monitoring and steering the work process adjustment to changes, avoiding defects
organisation technology | co-ordination of work processes transparency, organisational flexibility
medium setting up of technical connections for quick and intensive exchange of
communication information and knowledge

For each of the metaphors aimed at the integrated use of ICT in organisations (all of the above
shown except ,,tool"), severd technologies are fundamenta: network (management) systems
and centrdised information repositories equipped with intelligent data management systems.
One of the basic networks has to be considered to be the Internet, in particular its TCP/IP
protocol and services (enabling emall, file ransfer etc.). Not only does this make it possible
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to link the market and the customer to an organisation, but it dso provides an isolated ICT
solution within an organisation.

But it is not the technologicd infrastructure itself thet is decisive for achieving the objective of
the utilisation of the technology. In the survey, no less than 74% agreed with the Statement that
»the advantage of these technol ogies does not arise so much from the technology itsdlf, asfrom
the way in which the organisation is chenged as a result of its introduction”. An important
objective in this context is technologica centrdisation of data storage, which supports the
rationdisation of company processes.

The utilisation of new ICT, and above dl the integration of processes on the basis of it, does
not take place overnight, but happens in what is to some extent a lengthy process. Starting
from isolated supports, networked ICT applications with an integrated content develop. They
base themsdves on an infrastructure which at least facilitates data exchange, mostly however
envisaging central data storage. At the moment, the utilisation of ICT gpplications envisaged as
organisationd indruments, which for example include process support using workflow-
management systems or components (e.g. Lotus Notes), can be regarded as advanced.

An essentid finding of the survey on the subject of ICT infrastructure and ICT utilisation can
be seen in the fact that the utilisstion of new ICT, even in companies with a very high
technologica level, dso does not correspond to the form and intensity of the technologica
possbilities avalable on the market. From this it follows that the effects of technology
utilisation with regard to the organisation of work, qudification requirements and employment
chances, should not be derived form the technological potentid. Rether, they arise only from
the specific forms of technology utilisation.

4.2. The interplay of organisation and ICT

In the literature, new ICT is often ascribed a decisive role in the transformation of companies
and economic structures. Thus for Cagtdls (1996), it represents the foundation for new forms
of work and networking between companies, even for a ,network society” as awhole. ICT
makes new forms of organisation possble and thus sts off far-reaching changes. In contrast
to this pergpective, which forms the maingtream of the current discusson, one of the initid

hypotheses of the SOWING project was that information and communication technology
(ICT) is as a rule utilised within existing organisationa conditions and is thus adapted to the
organisation. Once in use, however, ICT changes forms of work and thereby influences
decisions on company and work organisation (Brousseau/Rallet 1998:245).

In the company survey and in the case dudies we investigated organisational changes in
connection with ICT. Both the level of connection between companies and the leve of
company organisation was recorded.

The survey results showed a continuing trend to outsourcing. Thus 37% of the Lower
Audrian companies interviewed sad they had placed outside contracts or outsourced
activities to other locations. As further organisationad changes, 35% of the companies
interviewed gave strategic company alliances, 27% of companies split themselves into
smaller, independent units or went through a simming-down process. In 27% of
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companies team work had been introduced, and in 26% the reduction of hierarchies could
be observed. A comparison with data from other European regions showed that the changes
in Lower Augtrian companies were | ess frequent than the average for dl regions.

Figure 4-12:  Have the following basic organisational changes been undertaken in your
company in the last five years? (comparison, Lower Austria— all regions) (N=800)
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In the view of the interviewees, information and communication technology (ICT) often plays
an important role in the organisationa changes introduced. No less than 48% of companies
admitted such a connection between ICT and organisationd innovation. The highest vaues
here were the establishment of profit centres and simming-down the company, the
reduction of hierarchies and the establishment of company networks.
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Figure 4-13:  Would you say that the use of information and communication technology has
played a role in these organisational changes? (N=100)
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The case studies carried out as part of the project were intended to anayse the link between
technologica and organisationa change more closely. The specific forms of ITC utilisation, the
interaction with organisationd change and the effects on work in the companies were given
particular atention.

The following account of the research findings begins with the subject of inter-company
networking. In this connection, our thesis guiding the research related not just to the discussion
around the increased use of information and communication technology, the oft-mentioned
easing of cooperation between companies on the basis of ICT. We aso attempted to test the
further-reaching beief that on the basis of (partly) world-wide networking it is possble to
outsource tasks that are not part of the company’s ,,core competences* or to centralise them
within the framework of group structures, and thus to save costs. In the following, we wish to
investigate the extent to which the outsourcing of tasks is possible, that work thus actudly is
becoming ,,location-independent”, and to which new forms of cooperation between companies
are to some extent necessary.

4.2.1. Networking of companies and location-independence of work

Call centres are frequently mentioned as examples of the possbility of free choice of location
for organisationdly divisble sarvices. The reason lies in the new technica possbilities in
telecommunications and in the automatic distribution of incoming calls (ACD — autométic cal
digtribution). A case study into a logistics company in the courier, express and parcels service
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(a CEP sarvice provider), clearly illustrates the role played by the (relocation of) call centresin
the framework of company drategies. The company studied is the Audrian subsidiary of a
worldwide group, which was linked from the beginning into an integrated multinational
organisationa structure. The despatch of documents or parcels was carried out by a highly
standardised process with clearly defined digtribution of tasks and interfaces. The customers
place their transportation orders mainly by telephone to acall centre. Thisislocated in Irdland
for the whole of western Europe. The necessary customer data is recorded and the relevant
trangport data is then faxed to the most conveniently situated regiond site. It will be surprising
in this context that the data is not sent by e-mail, as one might assume in view of the
company’s high technologica level. One reason for this form of communication may be the
immediately visble reault, i.e. a sheet of paper that is printed out automaticaly without any
contribution on the part of the recipient.

In urgent cases the local manager responsible for route planning phones the information on to
the driver, who has a mobile phone. The driver then collects the conagnment from the
customer. As far as it has not aready been recorded by the cal centre, the eectronic
recording of delivery and collection information takes place directly a the customer’s on
portable information terminals. The information forms the bas's for the further transport. The
data for thisis sent to the centra data bank, which on the one hand makes it possible for the
customer to track the consgnment through the Internet (which we will go into later) and on the
other hand makes it available to the bookkeeping for later invoicing or quaity control of the
driver.

For cost reasons, the actud transport of documents, letters and parcels — a Srategicaly
important area for the customers — is outsourced to subcontractors. This may be surprisng a
fird glance, as the driver has business drategic importance: he represents the logistics
company to the customer, which is why he is characterised in the interviews as the ,the
company’s shop window* (B9G1-13). For the customer, the outsourcing isnot immediatey
noticegble, as the vehicles carry the transport company logo. Thanks to the comprehensive
recording of dl trangport relevant data, the company’s quaity-control department can check
dl drivers & dl times on the basis of this data. This means possible weaknesses can be rapidly
recognised owing to the comprehensive records. As dl relevant despatch data on collection,
delivery or trandfer is immediately recorded and processed, this can a any time provide a
standardised asessment of the extent to which the documents and parcels transported are
delivered to the destination within the guaranteed time or if there has been any transportation
damage or if the customer is unhappy with the service. Here the information systems aso serve
as monitoring ingruments for controlling and ensuring the quity of company processes. In this
example, the outsourcing of work has led to an increased need for monitoring.

» We check it every evening. (...) If errors creep in then we approach the
company, the sub-contractor, and it has to make sure that it is remedied.”
(B9G1-13Kf)

A further outsourcing of activities usng the Internet is particularly noticegble in this company
and according to experience in the company will have long-term effects on the job
opportunities in the cdl centre. This is because cusomers have, snce very recently,
increasingly been offered tools over the homepage giving them the ability to carry out particular
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sages of despatch preparation themsaves and thus to speed up the actua despaich
processing. Thus, order data can be entered through the Internet and the despatch documents
or labels can be printed out by the customers themsaves usng software avalable for
downloading. For the customer this leads to the quicker hand-over of despatched documents,
and to lesswork for the service provider.

» And not only is the work becoming easier, but the quality is improving, too.
Because certain human errors don’'t happen. | mean, the customer can make a
mistake the same as before, but then it cannot happen that there is then a
retrospective discussion of the type of delivery. When we were still filling out
the consignment notes ourselves, it was possible to tick the wrong box. Now
the customers do this themselves. Naturally, this also reduces complaintsin the
billing department, because what the customer has sent us is what he wanted.
And that’s what he gets.” (B 9G3f-19)

Accounting tasks have been smplified, too, through the linking of filed information, ,, the point
where you used to write an invoice manually no longer happens, where we collected the
whole bills of lading for the week or the month, in the first stage, and then generated an
invoice fromthem. It's all gone! So it is error-free. Communication with the customer is
also essentially better as a result, because it simply prevents complaints. And it is
definitely right!* (B9G3f-19)

In future it is dso intended to scan in customs documents and transmit them in dectronic form,
which means that one of the last areas in which manud entries on paper have to be made will
have disappeared.

The Internet tools available are primarily used by ,, young entrepreneurs’ who adso ,,use e-mail
more often” (B9G1-9). One consequence of thisisthat the number of calsto the cal centreis
faling despite risng turnover figures. In this connection the question therefore arises of whether
jobswill continue to arisein thisand smilar companies cdl centres, or whether employment in
cdl centres will fal as a result of technica innovation and customer self-service. The company
just described — but dso insurance companies, banks and commerce — have highly
standardised work processes that, supported by telecommunications and software, can partly
be carried out by the customers themselves.

A second example dso clearly shows the possibilities of outsourcing tasks and the frequently
linked rationdisation effect. An industrid catering restaurant chain is increesingly using the
Internet in order to present itself to customers better and to offer part of its range of products.
Customers can order medls over the Internet through the home ddlivery service. The technical
processing takes place via an externa logistics company. All customer-relevant data are either
transferred over the Internet by the customers themselves, or put into the information system
through a phone cal. The acceptance of customer orders does not take place a the
company’s location but gpprox. 300km away in another town. The ddlivery of the goods, too,
is carried out by externa transport companies, which are spread over the whole sales area and
only employed (and paid) as the occasion demands.

In this example, too, a certain location-independence of the work is evident. At the same time,
the aspect of rationdisation df tasks through the utilisation of new technologies, in this case the
Internet, is clear. What should not be overlooked in this connection, however, is how in the

FCRB?\ FORBA Research Report 2/2001 53




Research Findings

first example the standardised nature of the order process alows these tendencies in the first
place. ICT thus facilitates new forms of organisation in particular in the area of cooperation
between companies and between companies and consumers, but its application is conditional
on the existence of a particular organisation.

The aspect of location-independence shows itsdlf in another form in the case study on a
software-development company. This concerns the geographica digtribution of functions
without such ahigh level of integration of business processes as in the previous examples. The
Austrian company studied had dready built up a Ste exclusvely dedicated to data input in a
gructuraly weak border region 30 years ago. As this branch of the company became
increasingly meaningless as a result of automated data recording, it developed over the years
into a profit centre for software development. Direct customer contect is, as aways, il
looked after by the company headquartersin Vienna

The actua programming and design of software tools tekes place in the framework of the
projects, with there being a close connection to the Vienna Ste and regular reports to the
management there. Above and beyond this, the precise recording of al cost-relevant aspects
(above dl the tangible-asset costs or personnd) in standardised input templates facilitates clear
cost accounting, which makes remote monitoring easier and makes the organisational function
as a profit centre possible. As dl tasks in the framework of project planning and execution
(including continuing maintenance) are kept in a centrd data bank, the customer-care ga&ff in
Vienna can get a picture of the various projects a any time. Customer requests and
requirements are accepted at the respective departments at headquarters and transferred by
electronic media (Lotus Notes for both communication and administration) to the departments
respongble for carrying them out, i.e. tasks are put into a data bank where they can be cdled
up by gaff in the geographicaly remote software plant.

The biggest department in the software plant occupies aspecid pogtion. Thisis developing a
gpecid module for an internationa provider of business software, i.e. working for a mgor
company in the sector that has outsourced a particular part of its development activity to the
company being studied. As part of this, there is telecooperation with the client’s devel opment
department on a shared technicd platform, i.e. staff at the Ste studied can directly access the
client's computer several hundred kilometres away. This saves investment in hardware and
software for the necessary development environment.

This close contact at technologicd level is not reflected at organisationd level however. Here,
the development department of the company sudied has consderable freedom in the
organisation of its activities as long as quality is maintained and deadlines are adhered to,
which has so far dways been the case. The reason for thisis to be found in the history of the
cooperation: through outsourcing, the existing expertise of the software company we studied
is actudly being used by the client to complete their product range.

This example thereby illugtrates two different forms of inter-location networking: within the
company studied, the software Ste in a border region is controlled and monitored from the
headquarters using ICT. In relation to a mgor client, on the other hand, a purdly technica
networking is paramount, while organisationaly thereisagreat ded of relative autonomy.
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In our case studies we aso came up againg the limits of ,,location-independent” work using
ICT. Cooperation can very often not rely on technical media alone and communication cannot
be primarily eectronic. In most working contexts, the tasks are not even sufficiently
dandardised and informa communicetion is too important for informationtechnology
supported outsourcing. We would like to illugrate this with an example of internationa
cooperation in product development.

In the new and continuing product development of the generd machine-tool company studied,
there is close cooperation between the companies development centres in various European
countries as well as overseas. The international cooperation in a common project relies on
centra data banks for the ,,officid“ verdgons of the plans and on communication by phone and
e-mall. Depite this well-developed technological support, business trips are necessary up to
twice a month for the project leaders in particular in order to get together with the other
developers for coordination and fine-tuning. This experience shows that the use of
communications technology cannot replace meetings involving travel. A project manager gave
us an example of the practical limits of tele-cooperation: ,,If product specifications are only
circulated and discussed via e mail, misunderstandings may occur because the informetion is
understood differently. Only face-to-face communication in a group mesting IS seen as
effective under such circumstances.”

In summary, it is clear from our case studies that the trend to outsourcing of tasks and long-
distance cooperation has been drengthened by ICT. The new technologica possbilities
undoubtedly make the redisation of particular organisationad options easer. Here, asthe case
sudy examples clearly show, it is not only the function of technology as a communicetions
medium that plays an important role. In many contexts it seemed to us that its utilisation as an
organisation technology and as a monitoring instrument was of more importance. The case
Sudies have dso clearly shown that it is not the technological potential that determines the new
organisationa patterns. Rather, on the contrary, technologica networking to a great extent
only takes place on the bads of organisational conditions. only the high standardisation of

business processes alows information-technology integration of processes beyond company
boundaries and a geographicd distance. In addition, drategic business decisons play an
important role in this context. In the euphoria over e-commer ce and network enterprises, the
limits of outsourcing, relocation and tel ecooperation should not be lost Sght of. Highly complex
tasks and dynamic development of products and of customer relations are disadvantageous to
the posshilities for close technologica linkages. Our findings, that the standardisation of
business processes is a precondition for the actud utilisation of technological networking
possihilities may indeed be hardly surprising for everyday practicians. It is, however, in clear
contrast to the popular discussion of ,, networkers' and the ,, network society”.

4.2.2. ICT use in the field of organisational change in companies

In the following, we look &t the level of internd organisationd change in companies. In the use
of new ICT, it gppears to us that three topics are particularly important in this context:
rationalisation through the automeation of individua information processing activities, changesin
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work organisation or ICT support for particular forms of work organisation, and changes in
communication relations as a result of eectronic media.

The new ICT’ s very great potentid with regard to the possibilities for rationaisation could be
seen in the case sudies. New technological links lead to consderable savings wherever
information is transferred on paper and re-entered into an information system by the recipient.
We would like to illugtrate this aspect with the examples of a bank and an industrid company.
In the bank, a range of job stages have been automated, aming at rationdisation effects both
in thefront office and in the back office.

In the back office, the processing of receipts is an area where the work has undergone many
changes in recent years. Previoudy, receipts were processed by hand. Now the relevant
bookkeeping data are processed and saved eectronicaly. Every day the receipts are
recorded at headquarters on a scanner and the data filed in the system. Subsequently all

receipts have to be checked for accuracy at headquarters, i.e. the statements on the receipts
are compared with those in the system. As most customer receipts are lill filled out by hand,
the level of subsequent processng, usng data masks, is very high, a 90 per cent.
Neverthdess, jobs have been cut and activities centralised as a result of this automation. Tools
such as Internet banking or pre-printed transfer dips will lead to a further reduction in the
amount of additional processing necessary in future.

The receipts from the individua branches come into the headquarters by courier every day. It
takes four gaff a whole morning to scan in the up to 800 receipts that come into the
headquarters every day (or 1200-1300 at the end/beginning of the month). The introduction of
information systems had led to no great time savings in these jobs, as the receipts from amost
every branch are now recorded and processed centrally.

A second area where the introduction of new information systems has led to changes is the
front-office area Here, tasks such as counting of cash, printing of statements and cash
withdrawas have been increasingly assigned to customers sdlf service.

And not least, Internet banking consderably reduces the internd adminidtrative costs
(processing of receipts, transfers, account queries) and leads to more efficient processing. But
here, too, it holds true: the clearer the business processes can be represented, the more strictly
dandardised they are, the eader is the gpplication of ICT tools for automating business
processes. Whenever customer uncertainties arise about the right procedure, the use of ICT
comes up againgt organisationd limits.

These limits can be illustrated in the example of an industria company in which the ordering of
materids and intermediary products has been automated by ICT. The information system
provides the order proposal, which however has to be checked and usualy revised by a
member of gaff. One intention here isto reduce storage costs and the related capitd tied up in
them to aminimum.

There are thus d o very good reasons againg technologica links without human input. This not
only afects ordering, but fundamentaly al interfaces within the company and between
companies. This does not, however, imply an absolute limit to automation, because companies
can indeed also make the decision to accept the disadvantages that go with a technological
link.
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Alongside automation, the use of ICT as an organisationd technology should be highlighted.
Thismeans, for example, the changing of processes by the use of information technology.

An dectronics indusiry company studied has for some time been pursuing the strategy of
Stuating business processes ,,closer to the customer”. Two performance centres have been
formed, each covering al the functions for a product group.

Customers firgt contact is with sdes and marketing and the developers, and then with the
developers and the production staff. Thisis not only to support sdes and marketing, but alsoin
order to provide customers with the opportunity to communicate directly with the developers,
and thus minimise the information-loss that occurs in traditiona organisationd Structures:
» Sales and marketing go to purchasing, and purchasing goes down the other side of the
house — but these  Chinese whispers' can only give rise to problems’, as one of the two
performance-centre managers put it (B2G1-2f). True, this procedure is againg the trend to
one-stop shopping (one employee with prime responsibility to the customers for a contract),
but it permits specidist communication with customer representatives, in particular when the
product specifications are being directly lad down in the contract.

Now the company has st the objective of designing open information systems wherever it is
important to be compatible with the customer. This gpplies to the industrid design systems, for
example. It is an ambitious objective, because the PPS, the centrd element of the company
information system, is something they have written themsdves. The PPS covers the whole
materids flow. It is thus dready activated as the order comes in. In this connection, the
computer manager describes the principle of open information as follows:

» We are planning the following in our data processing: we want to speak in the words
of the customer. That means that the customer’s order number is also our contract
number. Thus, if a customer rings up and says | have placed an order with you under
No. 4711, then the person dealing with it now goes into our system and looks for
contract 4711. He will find the customer order because we haven’t converted [it] into
an internal manufacturing order.” (B2G3-3f) Smple protective measures are intended to
prevent customers being confused with one another.

In this example, the interplay between an organisational desire for trangparency (customer
number = order number) and the link between information systems and organisationd change
can be clearly seen. The organisationa solution found is, so to spesk, technologically fixed so
that one can no longer deviate from it.

The mogt lasting changes in recent years have been in company work organisation and the
working dStuation in the workplace, very much through the increased use of eectronic
communications media and the Internet, asindividua examples from the case sudies underline.
Here, tools like Lotus Notes or MS Outlook not only influence staff cooperation and
communication, but above and beyond this are used to shape working activities
organisationdly.

» My favourite example: Before, if | was away from the office for a day and

came back, there was a pile of memos — call that, call them. What do you do?

You take the bits of paper, put them to one side, and the way it goes, | open
the window and they are blown away and somehow you then forget about it.
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Today, | know when | come in | have five emails: call, call, call, call, call,
and | can’t throw themaway.” (B6G2-6)

Alongsde the much-quoted speed, the advantages of eectronic communication, which in the
companies sudied is dso very much used for internal communication, are the certainty of not
having to ,,chase people up” on the phone.

Precisdly the aspect of ,,no longer having to think about it* but Smultaneoudy being certain that
the information has got through to the right place, gives gaff the feding that work has become
easer. Linked with the possibility of dectronic information ditribution and eectronic filing, the
forms of work and communication patterns are being deeply affected, as one employee in

another company told us, e-mail has been amatter of course at headquartersfor five years.

» What | have noticed is that essentially | can pass on information much faster.
We have different working hours. If it happens, for example, that | only begin
to sort out my documents in the evening, then it might be that a colleague isn’'t
there any more. Then | send him an e-mail. The next morning he readsit and |
have the information straight away. Otherwise | would have to wait until the
next day.” (B1G3-10f.)

It was ds0 possble to observe in the case studies that the smplification of communication
through e mail often did not occur in the desired form, as e-mail has proved to be an effective
medium only for largely standardised, clear information. In severd case-study discussons it
was emphasised that a good communications structure can only be achieved if the limits of
eectronic communications media are also taken account of. Staff do indeed use the speed of
electronic communication, but additionaly pick up the phone, because written messages can
eadly lead to misunderstandings — misunderstandings that can be avoided by verba contact.
Thefollowing observations are confirmed:

» The problem with [an electronic message] is that it is very easy to think of it

as a form of conversation, and yet it is also a written record, and people can

easily write something down in [an electronic message] that they later regret.

In a verbal situation, an oral situation, people tend to be a bit more accepting

of people saying something inappropriate, and if they say something

inappropriate often the cues of everyone else will protect them.” (Kock

2000:110)

Many o those interviewed pointed to the limitations of the medium. These lie in the flood of
information with a lack of sdectivity in the passng on of informaion, and in possble
misunderstandings. Usars dso have the experience that the markedly different style of
electronic communication in comparison to ordinary letters can lead to upsets, irritation or
even conflicts. The reason could be the brevity and message formulations that imitate verba
communication but which lack the nonverba communication component necessary for
interpretation of the explicit message. Recipients often ask themsdves how something is
supposed to be meant. In a number of case studies interlocutors point out that efficient and
conflict-free use of dectronic communication cannot ke taken for granted. Appropriate media
competence must aso be learned, but the training, so far as it exigts a al, is everywhere
limited to the technical aspects of e-mall use.
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The use of new media here not only concerns computer communicetion. Filing and
computerised marketing are further intensvely utilised applications. ,, E-mail is very gladly
and intensively used here. Personally | also find the way it is organised is very good —
sending bulletins by e-mail, because it quite smply saves a mass of paper ... and
everyone can get the information they need.” (B1G3-10-f.) The e-mail syssemisbased on
a directory system that reflects the departmenta Structure of the enterprise and further
organisationa elements. For example, it supports target-oriented filing and tracing of reports.

Persona conversation on the phone or in direct conversation is not fully replaced by the use of
e-mail. Thus, for example, in the banks and in production companies, the role of eectronic
communication is aso judged criticaly. On the other hand, it is becoming ever more difficult to
establish direct contact. In sdles and marketing above dl there can be severe limitations, asis
shown by the accessibility problemsin dealing with customers.

» It s a catastrophe when | listen to our sales engineer over there [meaning in
the US during breakfast, who in principle does nothing for an hour except
listen to voice mails and then send voice mails. In some circumstances it takes
three or four weeks before he can speak to this woman or that man
personally. So it’s a catastrophe. People sit at their desks and have the voice
mail turned on, otherwise they would be continually interrupted. So thisis the
guintessence of the whole thing.“ (B8G3-7)

On new contacts the marketing worker thereby gets no answer a al in up to 20% per cent of
cases, athough contact has demonstrably been made using voicemail. Making contact thereby
appears as the actua problem, as the relevant person cannot be reached despite new
information technology. Making persond contact thus becomes the centre of attention and is
the main activity in sdes. One member of daff consequently says, ,the piece of paper is
coming back* (B8G3-7), as information sent in written form is supposedly more readily
received, and even then only if it is kept very short, i.e. contains a maximum of five sentences.
Only then can the required contact be made.

The success of dectronic communications media in the sense of ther repid spread and
intengve use is thus aso beginning to reduce their usefulness. In dl, it is evident thet eectronic
communications media are used for relaivey sandardised gpplications and dongsde this,
direct, personal communication israted very highly indeed.

If one observes the interactions between work organisation and ICT, then it can be said in
summary that new technology supports organisationa changes such as decentrdisation,
centrdisation, outsourcing or re-location. It makes the redisation of organisationa options
possible, easier or cheaper, and thus has indirect organisationd effects. The direction of the
organisationa change cannot however, according to our experience, be ascribed to the
technologica potentia, but is due to economic caculations, policy objectives or fashionable
managemert concepts. The case-sudy results show that the technica potentia is widely used
to support decentrdised organisation with a large proportion of saf-organisation and direct
horizonta cooperation, with the smultaneous srengthening of control and survallance by the
central authority. The further decentralisation and outsourcing is driven, the more important do
the opportunities for the accompanying control of business processes become. In the
aoplication of new ICT — our first concluson can be — the facilitation of decentraisation,

FCRB?\ FORBA Research Report 2/2001 59




Research Findings

horizontal cooperation and sdf-organisation only represents one side of the coin. Without the
potentia for control and surveillance which continued to be provided by ICT, the outsourcing
and decentrdisation would largely not be redised to the same extent.

4.3. Qualification and training: ,,Everyone has got used to everything being on
computer®, or, ,Hey Joe! Can you come here a minute . . .“

43.1.  ICT and qualification requirements

The change in qudification requirements as a result of technologica changeis at the centre of
the discussion on the effects of information and communication technology on the world of
work. The speed of technological change, in particular, places great demands on the
adaptability of companies, educationd establishments and the workforce. The research in this
fied has concentrated on the changes in qualification requirements for jobs associated with the
goplication of new information and communication technology (ICT). We proceed from the
hypothesis that the ICT-rdated qudifications so much emphassed in the generd public
discussion are not the main issue for companies. On the contrary, in the enterprises talk is of
the importance of socid qudifications, which are currently becoming more important but which
it is more difficult to teach. A further research question concerned forms of learning. In this
regard we darted from the assumption that learning in the process of work is gaining in
importance vis-&Vis course-oriented training. Furthermore, in particular when it is a matter of
coping with technical changes in their working environment, workers rely on the networks of
socid relations and mutual support. Quite generdly, on the basis of our research findings, we
also wanted to test the assumption thet is often expressed in the discussion of the information
society, namdy that the dynamic of technologicd change is leading to rapid change in
qudification requirements, o that much knowledge is becoming obsolete and thus bringing
new labour-mearket risks for workers who could not adapt quickly enough.

In the research we covered a wide range of working processes. The qudification
requirements, their changes and forms of adaptation vary accordingly. In the following we
want on the one hand to make statements on companies that develop or produce ICT or offer
ICT services. On the other hand, we look into companies using ICT, which again vary a a
technologica levd. The differentiation according to technologicd levd is not dways meaningful
with regard to the company as a whole. Technology plays a varying role according to the
section or the activity.

The company survey showed the greet relevance of ICT skills. For one thing, ,lack of
employee qudifications® was indeed not the most common reason, but was nevertheless
mentioned by many companies when they were asked about the factors hindering the
introduction of new information and communication technology. Of the companies questioned,
9% conddered thisto be ,, very important”, a further 14% as ,,important”.

For another, in the opinion of the companies questioned, the ,,qudification for information
processing” was at the top of the abilities that have increased in importance in the lagt five
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years. This was put first by 86% of the companies. Key qudifications occupied the following
places, namely, for 80% of companies, the ability to plan and organise one's own work
(independence), and for 78%, commitment to achieving optimum results in the prescribed
tasks. The lowest sgnificance was accorded to internationa requirements, such as languages
and knowledge of other countries.

Figure 4-14.  Which of the following abilities/skills has become more important or less
important for the core employees over the last five years? (N=100)

computer skills :
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commitment I
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|
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Source:  FORBA company survey

Answers to the question concerning computer skills vary somewhat according to the size of
the company. ICT qudifications have indeed become more important in the mgority of 4l
szes of company. But the increase in importance is mentioned most frequently by companies
with more than 100 employees and by smdl enterprises with less than 25 employees. The
griking result is that companies with a high technologica level do not report the increased
importance of ICT skills any more often than companies with alow technologicd leve.

Equdly interesting is the finding thet in this regard there is hardly any difference between
sectors. In every branch of industry, between 80% and 90% of companies said that computer
skills had become more important in the last five years.

Agreament with the following statements put forward in the survey point in the same direction.
In the context of their experience in the company, 92% of those questioned agreed with the
gatement that ,,information and communications technology increases the need for employees
congantly to be learning something new”. The assessment of changes in qudification demands
as awhole was ds0 queried in the following way: ,, These technol ogies create routine work for
low-qualified workers‘. The mgority of those questioned, 65%, rejected this statement. But,
on the basis of their experience in the company, 33% nevertheess agreed. It can be concluded
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from this thet the gpplication of ICT is dso dlowing the emergence of new smple tasksin a
minority of companies.

In the case studies we pursued the question of what influence the innovations in information
and communications technology are having on the change in qudification demands. These
computer-processing or ICT-related skills are only one aspect here. Just as much regard
should be taken of shifts in vocationd qudifications as of demands on socid competences or
key qudifications.

4.3.1.1. Changes in activities and ICT skills

We then go into the question of the ICT sKills necessary. The case-study results show that
comprehengve and congtantly renewed understanding of ICT is by no means necessary for all
employees. The requirements that are emphasised in public discusson and aso confirmed by
our company survey thus do not affect al employees and groups of employees to the same
extent. As a further result, which can be illustrated by examples, it can be stated in advance
that the nature and extent of the necessary ICT sKills is not dependent on the technology, that
is, the technica infrastructure in place, but on the technologica practice of the company, that
is, on the organisational embedding and specific utilisation of the ICT.

The ICT users

We would like to highlight two examples from the user companies studied which in our opinion
illusrate the overdl Stuation very well. It concerns companies in different sectors which, a
least in important sections, operate & a high technologica level. The firs company, the
restaurant chain studied, represents a good example of the greet variations in the importance of
ICT within a company, as for the work process in the cafes and restaurants ICT remains
margind, and technologica changes are not leading to changes in qualification requirements for
the service gtaff. On the other hand, the work processes in the administration departments
have been computerised throughout.

A few years ago the restaurants converted the computer tills, as a result of which the receipts
system was somewhat changed. Staff qudification requirements have not been affected by
such changes — here, professond experience and abilities such as ,,socid competence” are
primary.

For accounting and planning purposes, restaurant managers are respongble for providing
headquarters with data on personnel deployment and on sdes. They use MS Office for
compiling and presenting these data, which was previoudy transferred on disk. The new
system currently being developed will dlow the monthly deta to be ,,hoovered up’ by
headquarters. The managers of the businesses must be familiar both with the till system and the
adminigration software. In contrast to the restaurants and coffee houses, activities in the
headquarters, i.e. accounting, personnd administration etc., is computer supported throughout.
The work is thus determined to a large degree by task-specific programs and computer-
communications media and filing sysems. The degree of computerisation of work is thus very
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high. The core activity, for example personnd  adminigtration, takes place with the help of
gpecific programs. In addition, some communication is by dectronic media And findly,
documents and reports are stored in eectronic form.

In the opinion of the managers, the ability and readiness to use new technology varies greetly:

» There are certainly objectors who find it hard, and only after considerable
training and repeated instructions about what the system is — and here that is
a working instruction. It’'s clear, that they then start using it. Then there are
people who we actually employ as instructors because they are a bit like
computer freaks. You only have to convince them not to continually develop
their own systems. That wouldn’t be in our interest. | think it is a question of
age. Anyone who has children of a certain age can get a lot of help at home
and also has fewer problems. Then there are many for whom it is in some
sense a hobby. Then there are, | would say the majority, over 50%, who work
on it because it is the system and they know it and useit. It is no longer a big
thing. Everyone has got used to it, because, as it is so nicely put, nowadays
everything is on computer.” (B1G1-4/5)

In the second example illugtrating the Stuation in user companies, the mgority of employees at
a general nachine-tool company are heavily dependent on ICT gpplications in their work.
There is a wide range of vocationd qudification requirements, with complex product
development activities on the one hand and routine information processing on the other.

Projects are defined in the company for the development or further development of products,
or, more often, of their components. These may concern the company itsdf or the whole
internationa group. When a development or ateration has been completed, the technical data
are filed in the product planning system (PPS) for the processing of the orders. Customer-
gpecific developments are rare and these, too, can be derived from variant constructions of

previous products. The use of CAD in the development department has been standard for
many years. More recent developments include engineers in different locations in Europe and
overseas cooperaing on the same project. ICT provides support for this. Thus a centra
technical-drawings databank containing the current state of developments and the ,, officid®

versions of product plansis maintained a the group headquarters. Electronic communication is
aso intensively used for coordination and cooperation in the internationa project teams. For
the ICT ills of the technicians, this means that eectronic communications media and the
company-wide intranet as a source of information have been added to CAD applications. The
inputting into the central drawings databank is supervised by staff who previoudy distributed
the technical drawings on paper to other companies in the group and to customers. As this
now requires much less time than it previoudy did, the employee in question has been given a
completely different task area. This detall shows two things: for one thing, the retention of the
job in a converson from conventiona to eectronic forms of documentation and ditribution;
for another, the specidisation of individua people in a particular ICT function, as a result of
which other employees do not need to be familiar withit.

Whereas the development department usualy works over a longer period on solving a
problem or achieving a technical objective, jobs in the departments for processing orders are
much more routine.
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Orders manly arrive by fax and are entered in the PPS by people in the order processing
department. In cases of uncertainty, obvioudy incorrect orders etc, enquiries are usualy made
to the customer by e-mail. Checks on consstency and integrity are carried out in the PPS.

The more than 40,000 customer orders that come into the company per year are processed
by three employees. This means that each of these employees processes something like 50
orders per day, and thus that less than 10 minutes is required per order, including al queries.
The high level of standardisation is a good example of the theses referred to in the chapter on
organisationd changes, according to which a high degree of technologica networking between
enterprises is likdly if the business process is heavily standardised. The activity thereby has a
routine character and thus by no means corresponds to the popular image of the ,, net worker*

(Cagtdls) in the Information Society. Nevertheless, even if technologica training is not
necessarily required for this work, there is a high requirement for company-specific knowledge
and experience both with regard to the products as well as the very important organisationa

contexts. Precise knowledge of the PPS and complete command of e ectronic communications
media are preconditions for coping with the demands of the job.

The ICT skills of some employees, however, go beyond this: In order to make work easier
and cover certain additional functions not provided by the PPS, the employees have crested
aids based on Excd or Access. The background for thisis the company strategy of minimising
fixed costs as well as the group rule of employing as few as possble IT personnd
decentraised in the companies. There is therefore no large internd IT department able to take
care of al the gpplications and dl the wishes of the saff. This means on the one hand acertain
independence in the design and adaptation of technology in the workplace. On the other hand,
it entails disadvantages with regard to software ergonomics, as it involves differently designed
aurfaces and changing between a large number of gpplications, to some extent including
additiond inputting of data

It is not only in the case of order processing thet the intendty of the utilisation of ICT in the
work process means that ICT skills are extremely important for clerical workers.

IT experience is very important in the white-collar area. Here it is primarily a question of the
gpplication knowledge of the PPS, through Office programs, e-mail, and/or CAD. IT
gpecidists need both technology experience and company-specific experience. But the
required confidence with the company-specific IT gpplications or networks for example, does
not necessarily rule out outsourcing. Because of the rarity of network crashes, network
specidigts are used for other tasks. ,, And then there is an emergency, which happens only
once in a blue moon, and then he doesn’'t know what to do either. If the nets are so
stable, we can certainly get a better service from companies that deal with such
interruptionson a daily basis.” (B4G2-S6)

The way in which the PPS is used represents a good example of the fact that despite the
advanced application of ICT, the previous knowledge and experience of the employees has
not been devaued. As described above, the PPS is the information technology backbone of
the enterprise.

Not only is production planned through the PPS, but it also directs the company process as a
whole including taking of orders and materias provison. The completion of ordersis initisted
through the PPS — whether it is manufacturing through the weekly plan or materids provison
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through orders. This does not mean, however, that work would be determined by instructions
provided or generated by the system. Rather, in dl jobs there is room for manoeuvre to
change or omit plans or tasks from the PPS on the basis of one's own experience and in view
of current requirements. ,, Production planning actually takes place in the PPS, but one
doesn’'t keep to these deadlines. There is an incredibly wide grey area that the master
craftsman controls himself.” (B4G8-4)

If, for example the managing clerk has heard from another department that large orders that
are not yet registered in the PPS are expected, then this will enter into the optimisation of
order quantities. In exactly the same way, impending changes to drawings that one has learned
of informaly are borne in mind, as they will make the outsourced components manufactured
according to previous drawings worthless. Experientid knowledge and informd
communication therefore remain important, often unrecognised reasons for the smooth running
of the enterprise. Whether this is actudly recognised and teken into consderation in
management decison-making is obvioudy another question.

With regard to the ICT-rdated qudifications demanded, we have therefore come to the
following conclusons: The adminigtration departments in the companies we studied cannot be
imagined ather without computers or without the new ICT: ,, Everything is on computer”. This
means, for one thing, that ICT Kills in the sense of knowledge and experience of the
application have become a requirement for dmogt al activities. Looked at in thisway, they are
of great importance. For the same reason, being able to magter information technology
working and communication toolsis not on the other hand rated as a particular qudification. In
this sense, the argument of additiond ,, culture technology” applies. This should on the one hand
be areason to regard ICT use more soberly from the outside. On the other hand, thereisthe
danger in this perception that the important changes arisng from the trandfer from earlier
computer processing to the new ICT will be overlooked and that coping with the qualification
requirements will be regarded as a matter of course and non-problematicd.

The results of the case sudies make it possble to condder the changes in ICT and the
qudification requirementsin a differentiated way. Thefirg difference here concernsthe leve of
command of ICT demanded by the respective work Stuation: whereas in some jobs it is a
case of magtering the basic functions of rdatively user-friendly programs ,,for home usg, in
other cases the most complete command of the working and communication toolsis caled for
in order to be able to produce the required results under pressure of time and in direct contact
with the customer. The new level of ICT here as arule means, in particular, that functions of
electronic communication and information access over the intranet and Internet have been
added.

A second difference arises out of the fact that the knowledge demanded, as the case studies
have indicated, is dependent on the specific technologica practice of the company. The
goecific  utilisation of technicd functions, the organistiona embedding, etc, have a
congderable effect on the extent of ITC skills demanded. The informa level assumes great
ggnificance here. As described in case study 4, for example, the staff were occasondly being
cdled on to design additiond applications in order to cope with their tasks. This presumes
knowledge of programs that are indeed available as standard in the workplace — such asMS
Excd, for example — but do not represent part of the departmenta information system. Mutua
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support and assistance by informa specidists should be mentioned here, as it may make it
possible for aff with less detailed knowledge to cope with the information system.

A third difference rdates to the differing groups of employees. Thus for example the
workplaces in production are linked to the company-wide information system, and saff can
obtain information on the stock Stuation of components etc. Nevertheless this is sporadic
querying of information which a colleague can dso undertake if someone is shy of going near
the termind. For other dtaff, dmogt every activity is involved with the information system,
because, as it is sad, ,everything is on the computer. Nevertheless for these, too, the
possibility of specidising so that particular ICT gpplications or functions can only be used by
particular individuals, but then also for the benefit of others,

For which groups of employees do things change very much as aresult of ICT? In the present
phase of technologica development, which in public discusson comes under catchwords such
as e-commerce, customer-relations staff and other fidld workers require additiona ICT
qudifications. Both in industry, logigtics and service companies, they have to offer cusomers
ICT agpplications for dectronic communication with the companies. Evenif IT specidids are
avaladle for support or ultimatdy ingtdl the software at the customer’s premises, customer-
relaions gaff have to know the way in which the respective programs function and are used,
and the possible gpplication in the customer’ s information system.

Findly, two problems that we noticed in most of the companies studied should be particularly
highlighted: the problem of the congtant change in information technology tools and
communications media, and the problem of the rare utilisation of individud programs or
functions. The gradud change that among other things means ingdling new versions of exiging
programs saldom offers the opportunity for training. Often companies even forget to inform
gaff in time that their working and communications tools are changing. This cregtes particular
pressure for staff who are not ,, computer freaks*. The second problem — of rare use — conssts
in the fact that the mgority of programs, functions and user surfaces, which in the meantime
have ,,accumulated” in the workplaces, means among other things that some of these media
find an occasion for utilisation only at greet intervals. Despite dl the claimed user-friendliness,
this raises difficulties for the user who has not been able to use it as a matter of routine. If one
cannot delegate the task or pass it on to someone dse, the solution usudly lies in going in
search of help: ,,Hey, Uli, canyou tdl mehow | dothisagain. . . .“

In our case studies we were able to find many indicators of this, which supports one of the
hypotheses of our research. Thisis, that in coping with new technology, users have to fal back
on socia networks of mutua support. We will return to this below, when we present the forms
of learning and training.

ICT developers and service providers

If in our previous examples we have dedlt with ICT user companies and users, here we wish
to turn our attention to ICT manufacturers and service providers. Here, the case study of a
software producing company brought a surprises the dynamic of the transformation of
technology and qudification demands generaly ascribed to this sector was not consgtently to
be observed here. The company has long-standing reations with mgor customers, with one
department for each of these. The technology to be developed and maintained thereby
changes at the pace of these cusomers technologica innovations — and not according to the
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development dynamic of ICT as a whole. This has, for example, the consegquence that staff
who have taken parenta leave of one, two or three years, can be taken on again in the
respective department without being faced with any fundamentally new demands. By the way,
it should be noted that, above and beyond this, shorter working hours with little variation
favour the employment of women with children in this company.

But in this company, too, tendencies are increasingly noticesble that are usualy associated with
the software-producing sector: project work under high deedline pressure, long and variable
working hours, a short life-time for knowledge, and further training on one's own initiative. The
cause liesin particular in the company’ s recent incorporation into an internationa group.

As the company being studied is a pure software producer, technical expertise is of immediate
importance. Here two mgjor areas should be differentiated: on the one hand knowledge of the
various technologies (e.g. programming languages and their structures), and on the other hand
the methods how these technol ogies can be utilised within the context of a project.

Staff require ,, a very profound knowledge of the subject, i.e. people also have quite deep
specialist knowledge® . (B5G1-6) This includes the respective programming languages and
the mastery of andyticd tools for project definition.

The type of programming language used is very dependent on the clients and their technical

infragtructure, but dso on the length of the client rdationship (e.g. longstanding projects are il

based on an ,,older technology) and, as in informatics as a whole, changes are frequent. This
means that gaff ,, don’t learn something and assume that you will be using it for five
years. In programming there is certainly not a tool that you use now and will be using
for the next five years. So we are really developers. And not some kind of user, if you
want to put it like that.” (B5G2-13)

In the actud project work, i.e. working as part of a team, key qudifications like continuous
learning ahility, knowledge and information acquisition and, above al, practicd experiencein
running and implementing projects are of decisve sgnificance. How comprehensive these
demands can beisvery wdl illugrated by the following assessment:

» People have to acquire their experience in project work, i.e. they have to
learn that the mastery of technology alone is not sufficient to run a project
successfully .. . In the final analysisit is not a question of passively acquiring
knowledge, but of being actively involved in making something out of it. Of
informing myself from various sources, of looking at how others are dealing
with technologies, what sort of experience the others have, how we can profit
from it. ... And on the other hand it is actually what | call process
knowledge. To know how software development projects run. What is
important in project management, what is important at the non-technical level
of projects. Of course, that’s another factor again.” (B5G1-13)

This example shows that specidised technica knowledge in the narrow sense is embedded in
organisationa knowledge, in social competence and experience.

The ICT sarvice providers, that is the agpplication providers, Internet providers etc., are
subject to very rapid technological change. Specidised technica knowledge and its constant
renewd is thereby among the most important demands on the gtaff. A large part of the
requisite knowledge must be honed and further developed at the workplace, as the example of
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the Internet provider company studied shows. This is particularly true of the first-level
support for customers and web-site design.

» 1T | want to get into the Internet, our people simply have to know the
problems that can arise from A to Z. If someone has difficulties with email
gueries, you have to be able to deal with it, that is, they must know what’s
going on if this or that isn’t working on someone’'s web site. And these are
just things that are standard queries we get. If the line goes down then you're
the first to notice that anyway.” (B6G1-14)

The private use of these media has proved itsdlf in that ,, the error messages come in just the
same, and then you more or less know, what | did at home might work. That is learning
by doing.” (B6G6-2)

Alongside technical expertise, which is needed to answer customer queries, key quaifications
such as socid skills (sengtivity, understanding of people, communication skills) are necessary.
These requirements are being increased by the fact of the non-homogeneous customer
dructure, as aresult of which the nature of the queries and requirements can vary widely.

» If it is someone who knows more, then you notice after the first five words
that he knows what he is doing, or if it isreally only a user who gets his mails
once aweek.” (B6G6-4)

Not only in customer service (support), but aso in web-dte design, direct customer contact
with the appropriate sengtivity is paramount: ,, Because they want to know what they have
just paid for. It's not as if you can just wave something or other in front of them. It
must also have a point.” (B6G3-4)

4.3.1.2. Higher qualifications? Changes in specialist qualification requirements

The tendency towards the integration of tasks is leading to wider specidised qudification
requirements on saff. The connection with ICT congds in the fact that the technology can
make such organisational change easier in that it offers new opportunities for data storage and
access to information. These forms of reorganisation have been recognisable since the mid
1980s. As we were able to establish in our case sudies, Smilar drategies are dso being
pursued today on the basis of new ICT.

A good example of this are the organisationa changes in the telecommunications company
sudied. The company is characterised by severd business aress, with customer care
representing the one in which sgnificant changes have been made in recent years. Customer
Care coversthree areas. Cal Centre; service and project management; Telecom-account. The
core objective is the redisation of a customer-friendly one-stop/one-shop solution, which is
diginguished by offering jus one contact partner for customers wherever possible and
providing minimum delivery and service times for business and private cusomers. This concept
is based on the recognition that until now there have been too many service points and contact
partners for various customer concerns. Above and beyond this, customersin different regions
were tregted differently. A solution to this problem is currently being worked on in the order
management project. This aims to support planning and creste trangparency. In any case,
sgnificant changes in the content of work and organisation are involved in this project. These in
turn are leading to broader specidist qudification requirements and mean in particular that
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organisationd abilities and knowledge of various processes in the company become more
important.

Who is experiencing a shifting of tasks and qualification requirements as a result of the current
phase of reorganisation on the basis of ICT? In the case study on the bank, we were able to
identify a group of employees who are experiencing mgjor changes in their activities as a result
of the increasing technologicd integration of customers on the bass of the Internet and
electronic communication. This concerns the field workers who will get new tasks if theirsare
partly carried out by the customers themselves.

To what extent does the current thesis of higher quaification in industria production hold true
for our results? In the eectronics companies, but dso in the meta-working company, one
cannot speak of higher qudification throughout the production gaff. Quite the opposite — the
companies continue to employ and to some extent have even increased ther reliance on semi-
skilled daff. Thus in assembly aress in the dectronics indudtry, semi-skilled women are
employed in the hand-assembly of printed circuits, whereas male skilled workers are often
employed as machine minders for the automatic assembly machines. In the B3 company, some
women workers have been successfully trained to replace the skilled workers on the assembly
machines. Nevertheless, management basicaly prefers skilled workers in these jobs. As a
whole this company employs more or less the same number of semi-skilled as skilled workers.
In the second dectronics company the ratio of semi-skilled femae workers in the whole
workforce has dropped sgnificantly. But this is mainly the result of the trandfer of most
production work to the Czech Republic. Technologicad developments, however, are having
amilar results

» Every six months we write of half of the hardware — we don’'t need it any
more. On the other hand, software is exploding to double the amount every
three years. That means that the trend is away from purely manual
production, that thisis becoming ever smaller, though it is also being exported
to the east. On the other hand, a great number of jobs are arising . . . where
softwareis generated.” (B3G1-9)

In the generd machine-tool production company studied, the ratio of semi-skilled workers has
increased in recent years. While skilled workers have been engaged in mechanicd finishing and
on the automated systems, semi-skilled workers carry out the mgority of routine assembly
work that takes two or three days to learn. The group strategy of increasing outsourcing has
led to the reduction of in-house manufacturing. This has meant a reduction in work on
mechanicd finishing, and workers have been transferred to assembly. For recruiting this has
meant that more semi-skilled and fewer skilled workers are taken on. In the production
department the forma qudification leve is thus fdling. However, the recruitment of semi-
skilled workers does not mean that that people without a vocationa qudification are taken on.

“We are looking for young and determined people who do have a certificate as mechanics or
carpenters. People with a related occupation are employed as semi-skilled workers and they
do actualy have prospects of promotion here” (B4G9-6).

The examples from the production department thus serve to qudify the current thesis of higher
qudification. Even if qudified g&ff are preferentially employed in highly automated production
aress, the tendency to mass production in the context of new forms of divison of labour
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between the companies and the geographic concentration of production Stes can nevertheless
lead to highly routine jobs. Thisis obvioudy not caused by the introduction of ICT. But as has
been described above, the latest ICT applications facilitate and make the reorganisation of

inter-company division of |abour eesier.

4.3.1.3. Social competences and key qualifications

If one looks at the criteria for the choice of employees, these do not reflect the findings of the
survey, according to which ICT skills have acquired considerable importance. Because, in the
search for personnd, forma qudifications, socid competence and appropriate persondlity
features are very much to the fore. The new gaff must have cetificates and be able to
demondtrate that they can get on with people well, are tented communicators and fit in well
with a team. Little note is taken of ICT skills, however. Even if knowledge of standard
software is assumed, many promising applicants are not as a rule rejected because of lack of
ICT sKkills. These, as many personnel departments are convinced, can be acquired rdativey
eadly. The case sudies thereby confirm the hypothesis according to which socid competence
is much more highly appreciated than ICT-rdated quadifications. This is not to say that ICT
skills are not to a very great extent necessary for the work. Rether, this finding reflects the
experience in the companies that most gpplicants are familiar with standard software as a result
of school education, Labour Market Service courses or working practice.

The new ICT has changed the requirements for communication skills in a way that can be
described as additiona media competence. Communication by emall can eadlly give rise to
misunderstandings, and conflicts can escalate more easly because formulations are kept brief
and less congdered than in aletter. In comparison to verba communication, the recipient lacks
the additiond information from tone of voice or body language, and above al the opportunity
to regiger the effect of a communication and possbly correct it. An amplifying effect of
technology can aso be spoken of with regard to communications behaviour: if there was an
exiging tendency to impersond forms of communication, then email is used beyond the
bounds of efficiency with the result that any related problems intensfy. This makesit gppear dl
the more important for staff to acquire additiona media competences.

In addition to communication sKkills, there are dso basc qudifications such as reading and
writing. ,, The fact that a lot of people have massive writing weaknesses has nothing to
do with the PC. It just expresses itself in this area.” (B1G1-10). According to this
gatement, spelling and the ability to express onesdf in writing, and reading ability, too, are
lacking to a surprising extent. With the soread of dectronic communication this lack of
qudlifications becomes more obvious and can lead to disadvantages.

4.3.2. Qualification changes and training

The extent to which the dtered qudification requirements are reflected in training measures is
dependent on company personnel policy. In severd of the companies studied, there are annua
discussons with gaff and training plans are drawn up. In such an environment, adapting
qudifications to technologica change is accorded more attention than in companies that do not
engage in any form of personne development.
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The introduction of new ICT systems is usudly accompanied by (brief) training or ingruction.
To be able to use the systems effectively workers have to practice on their own (partly in their
free time) and to get support from more experienced colleagues. In order to save on training
costs some of the companies under investigation send only one employee to a course and
expect him or her to pass on the acquired knowledge to the others.

System changes and the introduction of new features put pressure on staff asthe ICT changes
often take place under time pressure, so tha time for training is too short. Maintenance
measures can aso be perceived by Staff as pressure. In this area, communication with usersis
currently being worked on: ,, So we are not managing to communicate the corrections,
and actually only get nothing but stress among the staff.“ (B2G3-4).)

Another problem relates to technology that is perceived as standard in a particular occupation
and, therefore, no training is provided. In case 1, the restaurant chain, this relates to
technology service workers face Staff in catering are hardly trained at dl in the use of
computerised tills or drinks dispensers. It is expected that staff will be able to use such
equipment regarded as standard to the sector. ,, They have to be able to do that straight
away. Because to learn it ... we are open 17 hours a day in the cafe. It would be
impossible to take a day to learn it. Actually, you have to make sure you can do it
quickly.* (B1G4-3)

The dtuation is different if such technology is updated and thus al gaff have to ded with a
change. In the same company a few years ago there was a conversion from dectronic tills to
compuiter tills, as aresult of which the way of handling receipts changed.

» All staff received training first, so it wasn’'t so much of a problem* (B1G4-3)

The gtuation was Smilar in the hotdl that was investigated. If Saff are recruited for reception,
however, it is expected that they are dready familiar with the Fidelio standard system. But
here too, lack of experience is not an insuperable hurdle , It is not necessarily a
precondition. | think they should have basic computer skills, because the devel opment
goes through the keyboard not the mouse. They should know where ,, enter”, ,, cursor”

and things like that are. They learn that anyway“ (B2G2-8). As far as standard
procedures are concerned, one can aready carry out check-in and check-out after the first
day. It takes two to three months, however, until one is familiar and completdy confident with
al theinsand outs.

Something smilar is true for sandard programs like MS Office in the office area. Knowledge
of these programs is taken for granted, usudly rightly. But this means that training that in some
arcumstances would have been necessary for the efficient use of program functions sgnificant
to specific work organisation in the company or the department has not taken place.

Previoudy we have referred to the differing procedures with standard software an the one
hand and company-specific software on the other. On the basis of our case-study results, a
further differentiation can be made with regard to training for ICT gpplications. Thus atraining
requirement is seen as being more necessary for the systems or programs thet are primarily
envisaged for the work process in the department or workplace. Learning to use additiona

programs which can be just as necessary for deding with the tasks is often left to the
responghility of the individua employee.
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In the cases tudy company 4, once a year in the course of drawing up the budget a training
plan is produced which lays down the further training aims and measures. Training is provided
in connection with technica changes, if a new system is introduced or additiondl softwareis
used in the workplace. Ingtruction is aso provided over one or two days where the need for it
becomes gpparent. In other cases, if for example it is a matter of additionaly mastering Excdl,
, Our motto is ‘learning by doing’. What | need in Excel | taught myself or my son
[taught me] at home.” (B4G6-S14)

In case study 3, too, an eectronics manufacturer, management emphasises the staff's own
respongibility for their training. They have to identify the lack of qudification themsalves and
suggest specific courses to atend. After checking the need and the possible time available, the
company then provides the funds for attending the course. On this, the personne officer says.

» FOor me it is just that each worker is responsible for their promotion in the
company or for their knowledge. He is the one who can say, there | still need
something, or there | know enough, there | don’t need it. That means he must
actually say, good, | should do that but | don't have the background. Then
the training will be chosen and discussed with him, how he can do it as
regardstime. Then it will be carried through.” (B2G5-9)

The dynamic of technical change and of the market conditions makes it ever more difficult for
companies in the ICT branch, i.e. for ICT manufacturers and service providers, to estimate
future qudification requirements. This leads to a tendency to meke staff reponsble for the
know-how themsdlves, or to buy in the qudifications required for a new project. Thus the
paradoxicad Stuation arises that less and less attention is paid to active personnd devel opment,
while a the same time there are complaints about the shortage of qudified personnd. Thisis
intengfied by the fact that at the same time the companies dways want to cover their current
need for expertise in a gpecific current area of ICT through recruitment or outsourcing.

On the ICT-user dde, too, ther own respongbility and need actively to ask for training
measures can have disadvantages for those who are not very keen on training measures,
whether because they do not vaue courses or because they cannot imagine how they will get
through their work if they are absent for afew days. The age and gender of the saff can aso
give rise to differences. It was not possble to @ into this question in greater depth in the
framework of the case sudies, however. In one interview the supposition was expressed that
younger people attend courses more readily, but older people need prompting to do so.

A quite decisve question for coping with the demands of the work is when introduction,
training or further training takes place. The obvious answer, that this should preferably take
place before the new or upgraded ICT isto be used is, as dready indicated, not so easy to
implement in cmpany practice as it might sound. Thus our case studies showed that training
does not aways take place when it is needed. Both if it is started too late or too soon, that is,
when there is a long pause before the actud utilisation of the programs, saff have to fal back
on individua coping strategies. They learn on their own, partly a home, partly through trying
things out. And it is very important to be able to ask someone when one ,,gets stuck”: ,,Hey,
Uli! Canyou just have alook at this. . .“ Mutud support is thus not only necessary if someone
is confronted with a new function or something smilar, but dso if a program is too unfamiliar
because of infrequent use.
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.- .. and then for a year you don’t do anything, and then you forget what it
was you did.“ ,, And who do you ask then?* , Yes, then there are these two or
three people who know Access anyway.” (B4G7-S11)

Usualy there are unofficia specidigts for ICT or for particular software among the users.
Partly the support is one-sded, partly it is mutud. Officid and unofficid , key usars® or , user
pecidids' do play a very important role in most of the cases. Socid and spatia proximity
seem to be important prerequidtes for effective support dthough the telephone is dso used to
get help. Only software developers seem to circulate queries via emall when they face a
problem they cannot solve. This makes the mutual support less dependent on location and co-
presence.

To our surprise, a an internet provider we discovered that the decisive form of learning for the
acquisition of the necessary qudifications was one where the emphasis is on the traditiona
company gpprenticeship. Learning, training on the job, is specificaly emphasised for customer
support on the telephone. ,, So, sitting behind Mr Auer and watching what he does— more
or less. .. if you are at your own workplace and a colleague is sitting opposite you, then
you just have problems explained to you — what could happen if — and that’s actually
the quickest way to learn.” (B6G5-3)

In summary, on the question of learning on the job versus training courses, the following can be
sad: The dynamic of change, the diversty of the requisite knowledge, the unpredictability of
future qudification requirements, etc., favour the increased importance of learning on the job —
learning by doing and learning by earning. In thisway of looking &t things, however, the
tendency expresses itsdf to delegate onto the gaff or to externdise the responghility for
qudification. Additiondly, it was quite clear in the case studies that in the working process, as
arule, thereisinsufficient time available for learning.

Genadisation of the theds of the increased importance of learning a work are thus
additiondly problematic because, on the other hand, course-based training has not become
less important. Precisely the unpredictability of future qudification needs makes , surplus’
knowledge, in the sense of basic knowledge and knowledge of related specidist aress
necessary. The recognition that learning on the job has become more important should thus not
be misused as an argument for savings on training and delegation of responghility to staff.
Rather it should lead to checking work organisation for the preconditions for learning
processes.

The results of our survey provided no indication that the courses in the various further

educationd inditutions were inadequate and that there was a bottleneck in the adaptation of

qudifications here. However, the difficulty in reaching course locations is a problem in some
areas of Lower Audtria. Alongside the regiond disadvantage, gender-specific inequdities arise
from this, because it places an additiond difficulty in the way of women who have family

obligations and wish to attend the course,
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5. ICT, TECHNOLOGICAL PRACTICE AND EMPLOYMENT
EFFECTS

5.1. Research questions and hypotheses

Not for the firgt time, arevolution in forms of work is expected as a result of new technology.
The new information and communications technology (ICT) — it issad — is tending to make
work and co-operation independent of time and place. Not only would the previous spatid
digtribution of work and the predominant forms of cooperative work thereby be cdled into
question, but adso, ultimately, so would the factory/workplace as a socid unit and the
“gandard employment relaionship”. The independent, highly qualified activity of knowledge
workers working in world-wide information space is being styled as the labour form of the
future. Are these predictions derived from analyss of current developmentsin work, or rather
from a fascination with technica innovation? For a critica examination of the popular theses, it
IS necessary to make the interaction between technology and organisation the subject of
renewed study.

In the SOWING research project, commissoned by the European Commission to survey the
gpplication of ICT and its consequences for work and employment in eight member states, we
dudied the question of how organisational arrangements and forms of work are currently
changing. This is done to draw conclusions on the employment opportunities for different
groups of people in order to provide indghts into possible new forms of socid excluson. In
this chapter we summarise the findings from the research in Audtria

When andysng the technology and its usage, a difference was drawn between the various
functions of ICT: ICT as a tool for particular activities, as a means of rationdisation, as
organisational technology, and as a medium for communication. In the assessment of the
interaction between organisationa and technica change, the guiding research hypothesis was
that ICT is indeed being applied in the framework of existing organisationa processes, thus
organisation initidly determines the design of technology, but subsequertly the technica
potentials and redirictions develop their own effects on organisation. New technological
possihilities arise in particular with regard to the availability of information (e.g. through centra
data storage), the digtribution of information (e.g. through workflow agpplications) and the
technical support for communication and cooperative work (through world-wide networking
and groupware).

One am of the empirica investigation was to map the current use of new ICT. Therefore the
technicd infragtructure as well as the actud use of the technology were andysed on the basis
of the enterprise survey and the case studies research. Another aim was to analyse the
technology related organisationd change, that is to say, the transformation of communication
and cooperdtion, the spatid aspects of work, skill needs and changing contractua
relaionships.
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Hypotheses on changing work

In generd it is assumed that together with economic globdisation ICT is the mgor driving
force of current changes in working life. New ICT facilitates new patterns of chronologica and
gpatia digtribution of work. Above and beyond this, it is widdly interpreted as an impetus for
deep-going changes in the organisation of companies and working processes. Thus Cagtels,
for example, describes the “informationa paradigm” as follows “Notwithstanding the
formidable obstacles of authoritarian management and exploitative capitdism, information
technologies call for greater freedom for better-informed workersto ddiver thefull promise of
its productivity potential. The networker is the necessary agent of the network enterprise made
possible by new information technology” (1996:242).

The optimistic expectations with regard to the organisation of work are derived from the
presumption that companies will have to train ther saff and grant them extensve room for
manoeuvre if they wish to exploit the potentid for increased productivity inherent in the
technology: “The nature of the informationa work process calls for cooperative work, team
work, workers autonomy and responsibility, without which new technologies cannot be used
up to their potentia” (ibid. p. 246). Naturaly, Cagtedls refers to the dark side in the form of
dissppearing employment opportunities for lower quaified workers and to the extensve
influence of socid conditions on the actua redlisation of new forms of the organisation of work:
“The sociad context ... dragticaly affects the actuad shape of the work process and the
consequences of the change for workers’ (p. 249).

Now computer technology and its connection with telecommunications is by no means so new
that one can unconditionally characterise it as the agent of the changes that fully began to come
into play only from the mid 1990s. Greenbaum (1998) argued that the shape of computer
systems has changed fundamentally since the 1970s. Then, automation was the modd. It was
aquestion of the mass processing of large amounts of data. This demanded the rationalisation
and standardisation of work and the centrdisation of information processing, asit existed in the
high degree of vertical and horizonta divison of [abour in the grictly bureaucratic organisation
of insurance companies, banks, minidries etc. The centrdised automation of routine
transactions was thus the aim of data- processing design.

Although the tak in the 1980s was of the decentrdisation of organisation and reduction of
divison of labour, and persona computers were increasingly widespread, the paradigm of
“office automation” Hill held true for along time. “In the area of technology, the gap between
older centradised mainframe processing and totaly decentralised PC-based computing had to
be filled with networked systems, at least in the form of loca area networks (LANS)” (ibid. p.
136). Only in the 1990s, with the increase in direct communication and cooperative work, did
the softening of the bureaucratic organisation of work begin. This led to the development of
net-based computer systems which dlow users to use computers as a means of
communication as well. The emphasis in systems design on cooperative work was intended
technically to support cooperative work in place of the extensive divison of labour. Under the
dogan of computer-supported cooperative work (CSCW), software for non-routine
working processes was developed which, aongsde the explicit support of communication
between staff, made it possble to work on common documents and to access common
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databanks. According to Greenbaum, this system architecture implied the option of
coordinating temporaly and spatialy distributed work.

Central data storage represented a further characteristic of innovative ICT use in companies.
This means that dl data on the structure and dements of organisations, as well as company
processes, are saved in one databank. Thus the new Stuation arisng from data changes can
smultaneoudy be assessed by cross-polling of the centra databank, and company processes
can be atered where necessary. This type of mechanism is supported by specid categories of
program systems, namely wor kflow management systems

The nature of modern ICT facilitates a quditative change in the forms of work: work in
information space emerges in place of work on mainframe systems (Baukrowitz 1996:70f).
Whereas automation-oriented mainframes are gill characterised by “rigid, closed function
chains’ and “clear, pre-defined input-output relaionships’, work in information space is
characterised by “the varigbility of informatic references’. The specific characteristics are:

= Openness—the possihility of variable action; links that are not predefined but set up by the
deliberate action of those working with them

= |CT does not necessarily have a single logica structure; data are not saticaly available,
but are generated dynamicaly from various data sources

= Vaiable dructures and thus grester adgptability to changing market demands and
customer requirements, etc.

= Integration of internd company information sysems in worldwide information space
(Internet)

= Access can be through various media gpplications, a number of enabling technologies are
employed

An essentid characterigtic of new ICT s that it makes it possble to redise the technical

integration of business processes in the enterprise and, what is more, in a new quality, with the
links between functions not being rigidly predefined but only being activated by the specific
demands of the working process. The second essential aspect lies in the fact that the vertical

flow of information recedes into the background in comparison to horizontal cooperation and
communication. Possbilities for the technicd support for communication are available
(groupware, CSCW etc.). In these features of the latest ICT, the demands arising from new
forms of work organisation can be clearly recognised: a higher level of sdf-organisation,
flexibility of the working process, little divison of labour and intensive cooperation. A typica

example is the gpplication of dectronic mal systems, which incressngly develop into
adminidrative tools for dectronic document filing, and maostly under the organisationa control

of the employees.

As far as “knowledge work in information space’ is concerned, the activity of information
brokers can be mentioned as atypica example, as the search drategies in the www are just
as little predefined as the information space accessible has alogicd, unified structure. Rather it
depends on the “&hility to cruise and navigate in this whole big room full of information” usng
experientid  knowledge in a complex, iterative procedure (Pfeffer 1999). This image of
navigation which cannot be planned in advance in an information space, which because of its
very nature cannot be completely described, is an additiona part of the profile of creative
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knowledge work, for example in research and development. On the whole, optimigtic
expectations for work in the “information society” are derived from this independent, highly
qudified gaff in sdf-organised, cooperative and increasingly location-independent working
processes and with consderable influence on the desgn of ther working materids and
working environment.

The quegtion arises of the extent to which redity gpproximeates to this picture. Is there a
recognisable trend in the design, organisational embedding and gpplication of information
technology that will end up with the dominant form of work being in the sdf-determined
activity of knowledge workers in information space? That is to say, is technologica
development and organisationd change running in pardld in this sense, or do the empirica
data favour Greenbaum's (1998) thess that the technologica preconditions for
decentrdisation and horizonta co-operation will not be used in the organisation of work and
the shaping of employee datus a dl? Put in more generd terms, it is a question of the
relationship between the design principles and potentid of information and communications
technology on the one hand, and the development of organisation and management rategies
on the other.

5.2. Emerging technological practice: the research findings

5.2.1. ICT infrastructure and applications

The survey findings indicate that information technology is used in nearly al business functions
in nearly al companies. However, not al companies use new ICT such as the Internet, EDI,
electronic mail or workflow management systems. Between 30 and 40% of the companies
surveyed utilise, for example, dectronic data interchange with other companies or with
customers. It isimportant to note that as soon as companies use new ICT as a communication
medium al workstations are equipped with PCs. Therefore the new characteristics of
technology use lead to a further spreading of ICT aso within companies.

In mogt of the case study companies one am of the introduction of ICT is to reduce the
expenses for data input. Raw data are either provided by machines directly, by the employees
(if not avalable otherwise), by the customers or the suppliers. ICT serves as a medium to
transmit and arrange that data for the different purposes. This strategy is mainly motivated by
the generd tendency towards outsourcing and gpplication service consumption. The enabling
factor is the availability of a rdigble intranet — with WAN connections in the case of globd
players. The trend to outsourcing is supported through application service providers which
leads to outsourcing of complete processes and infrastructures and, as such, to wide-ranging
dependencies on LAN/WAN connections, services and externally located resources with
respect to elements and/or processes of the core business. Consequently, the controllability of
core processes might not necessarily be facilitated.

Networking was one of the reasons for introducing browsing and web applications, but was
only found in afew cases. Although typicd Internet gpplications are maintained, it seems that
only a smdl number of them have led to a noticeably more efficient organisation of company
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operations. A typicad application of thiskind is Internet banking, a www-based product which
facilitates account activities such as trandfers, statement requests etc. online through the usua
browsers. However, most of the user interfaces in companies operate on traditiona GUIs
(Graphicd User Interfaces) or GUI-like solutions. Besides the technica centralisation of core
tasks, www-applications support the optimisation of company operations. For some sectors,
such as sarvice providers like banks, the Internet is of mgor significance for work.

In some sectors, communication with customers via eectronic media plays a crucid role, in
some others its does not. Engineering companies increasingly rely on technical communication,
e.g., for exchanging design ideas and configurations of products. Other sectors, such as banks,
are not pushing the exploitation of the Internet as a communications medium for customer
service. The reasons lie on the one hand in the management, which has so far not promoted
this form of customer contact. On the other, however, there is dso a certain timidity in the
goplication of computing on the part of the gaff. Findly, the absence of controls in senstive
issues such as granting of credit, dso impose limitations.

All case study companies are networked through an intranet, such as a virtua LAN — with
WAN-connections in the case of globd players. Work is mainly caried out on PC
infrastructures within LANS. In case of reporting to externa/globa headquarters, there are
gte-net links to headquarters. When enterprise resource planning systems such as SAP are
used, permanent connections allow ingtant access from externa locations to interna processes
and data. Some companies tend to outsource complete processes and infrastructures. They
are not only potentia customers of gpplication service providers but aso of high performance
providers. For ingtance, a production company plans to reduce equipment, data processing
skills and operetion & the location to a minimum through direct links to an externa data
processing provider in Brussdls. In these cases, the infrastructure a the company site will be
reduced to dumb browsing terminas (network computers), making the current infrastructure
obsolete.

Turning to ICT gpplications, these can be grouped into support for adminigtration, including
office work, support for production, engineering and service processes, and support for
communication.

0] With respect to support for administration most of the companies relied on standard
software packages. In some cases tools had to be used that were required to produce
compatible data for network-wide use, in particular in the case of branches of globa
players. These mainly concerned reporting. In the field of back office work atendency
was observed to use tools for communication as devices for persond(ised) data
storage, in particular, where paper-based information has been reduced and input for
tasks and/or information is provided exclusively by eectronic means.

(i) Mog of the companies heavily rey on dl kinds of ICT with respect to support for
production, engineering and service processes. Production planning, monitoring,
product management, human resource management, and electronic procurement were
among the mgor areas supported ether by proprigtary or interndly developed
applications. Successful companies tend to rely on in-house solutions, when they are
not forced by partners or parent companies. In the field of engineering and product
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management there seems to be a lack of both support for the creative part and
support for smooth integration into the product development and production cycle.

@)  With respect to communication, we can digtinguish between person-to-person
communication and unit-to-unit communication. Persortto-person  communication
requires solutions such as e-mail or eectronic fax, whereas unit-to-unit-communication
can be supported through a remote solution, such as background processes based on
EDI. Emall is usad throughout most companies for person-to-person communication.
If not otherwise required otherwise for task accomplishment (e.g. procurement), its
use is mainly regricted to in-house or enterprise communication. In the field of unit-to-
unit communication EDI was only applied when working solutions existed (which were
found only rarely), otherwise dedicated solutions were developed, or data were even
exchanged manualy and/or in paper-based form. The latter holds in particular for low-
usage profiles (see below).

5.2.2.  External restructuring and spatial aspects of work

At firgt Sght our research findings, in particular from the case sudies, confirm the theses of the
independence of location of ICT-based work. Working processes can be dispersed over
various locations and brought together by telematics, with the most favourable location being
chosen for each function or activity. And it is one of the characterigtics of work in information
space that, given a suitable telecommunications structure, it can be carried out anywhere in the
world.

The company survey showed that outsourcing and dliances with other companies are
frequent organisational changes. And the magority of the respondents argued that
organisationa change is closdy related to the use of new ICT. In the case studies we were
ableto follow these leads.

A wide variety of ICT related externa restructuring was found in the case-study sample. The
logistics company (case-study 9) maintains only one centra call centre in western Europe for
al EU countries. The telephone orders and enquiries are recorded and the necessary
information is transmitted to the locd Stes concerned. At the Austrian regiona bank (case-
gudy 7) individud services (data storage and provision, www applications) are processed by
a centrd computer centre in western Austria with the banking ingtitute and its customers being
“pure’ users. Case study 4 shows that dispersed product development in a transnationa
enterprise is heavily rdiant on information and communications technology. Not only are e-mall
and file-trander of decisve importance for cooperation between developers in different
locations. Just as important in the meantime are centra databanks where current versons of
technical drawings or specifications can be accessed.

In case-study 8 we studied a manufacturing company in which the company managemern,
adminigtration and development was based in Lower Austriawhile a large part of production
had been transferred to the Czech Republic. The production plants on the other side of the
border are controlled from headquarters using ICT. Without the ICT systems and the data
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trandfer possbilities (via satellite), the “virtud factory” would hardly be possblein thisform
and the re-location abroad would have been correspondingly more difficuilt.

In case-study 5, a department of a software development company works as a subcontractor
for an internationa IT company. It is indegpendent with regard to its competence and project
management, and also has direct customer contact. From the technica point of view, it works
on computers and in the development environment of the headquarters of the contracting
company many hundred kilometres away. What is specid about this type of long-distance
work is that it is only the technica capacity thet is used, in order to save investment and to
deveop the software in the right “ environment”.

In two case studies the ICT potentia was used to create jobs in less-favoured regions or to
disperse employment regiondly. The initiative for regiond development, which runs an Internet
provider, has established arange of “tele-cottages’ in rura areas. Communication between the
widdy dispersed units of this organisation is largely by e-mail; the cooperation is based on the
possibility of common access to documents. To a certain extent, in this case ICT has “ caused”
the organisationd dructure, as the am of setting up “tele-houses’ and “tele-cottages” wasto
use ICT for job creation in less-favoured regions. The project was not successful inits origina
teleworking objective, however, which was to create employment in structurally wesk aress
with contracts from the conurbations. Rather, the “tele-cottages’ have offered dl kinds of
sarvices to loca businesses and the locd authorities (e.g. mass mailings or brochure design).
To some extent this relates to ICT, as in the case of web-ste design. The tedlecommunications
company studied (case-study 10) operates a spatialy dispersed call centre. When this
business area was set up, personne were taken on from shrinking areas of the company and
traned as cdl-centre agents. In order to be able to employ them at the same location as
previoudy, cal centre workplaces were set up in severa towns and cities. The technology
made the spatid dispersal possible. Thus cdls are automatically routed to the loca cdl-centre
unit with the least pressure of work.

To briefly summarise The advanced infragtructure for telecommunications, the connection of
company computer networks with the internet and the increasingly common use of eectronic
post (e-mail) have condderably extended the opportunities for the spatid dispersa of
company functions and activities. Currently, according to our case-study results, Audtrian
enterprises are using the following opportunities:

= Rdocation of production to neighbouring countries while planning and management
functions remain at the company headquarters in the home country

= Software developments for customers abroad with long-distance work taking place on the
customer’ s computer system

= Cross-border cooperation in development teams using centrad databanks and eectronic
communicetion

= Use of computer-centre cgpacity in remote locations and the outsourcing of the
maintenance of the company’s own ICT infrastructure

= Useof cal centres abroad and the operation of dispersed call centres

= Intranet gpplications among other things for centrd information storage and decentralised
access to information
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Alongside these examples of relocation and site-independent work, in the case studieswe dso
came across clear limitations on working a long distance. According to this experience, there
are limitations on locationa independence, particularly with regard to learning processes,
knowledge and forms of co-operative work.

It is precisdly in connection with ICT and changes in it that the Sgnificance of learning in the
working process should be emphasised. Asarule, officid training during a syslem or program
change is brief. It is increasingly made a precondition that employees should aready have
mastered standard software. Learning-by-doing and mutual assistance thereby become
deciding drategies in the coping with technical changes. Help is frequently very urgently
required when difficulties in the gpplication of information and communications technology
occur. As a rule, companies and departments have unofficial specidigts for ICT or for
particular gpplications, who repeatedly help out those in need of assistance. Often the
assistance is mutua, because knowledge and experience complement each other. For learning
and mutua support, and thus for deding with difficult working Stuations, socid and spatia
proximity is necessary. Officid and private hotlines are indeed utilised, that is, people one
assumes can help are rung up. But we found that in many areas “looking over the shoulder”
and questions now and then across the desk represent extremely important components of the
learning process in technology-intensive areas of work.

Also the requirement for different forms of knowledge limits independence of location. Thus
remote maintenance of technica equipment by ICT may indeed in the meantime have acquired
grest ggnificance, but empiricd findings on work in highly automated, computer-controlled
production processes clearly show that connection with the equipment through technica media
such as ICT is not sufficient for the centrd tasks of preventing or minimising crashes and

maintaining quality standards. For this, spatid proximity to the equipment is needed, for

example in the form of direct contact on the rounds. This is because information that istaken in
directly, through multiple, physical sensory perception provides a more complete picture of the
actual state of the equipment than information on a screen in maintenance control, which is
purdy visualy perceived, transmitted by ICT and abdtracted from the process. The
ggnificance of these forms of knowledge and work summed up in the term experience-based
work, limits the possibility of isolating work from its socid-spatial context.

A woman working in the order- processing department of a manufacturing company reported
that the transfer to another office (in the same building) in the course of the fusion of the order-
processing of three product lines involved considerable adjustment. Previoudy she was in the
immediate proximity of the production line for which she was responsble and saw the
components and products day in and day out. In the open-plan office, too, there were
discussons with developers or other gaff working on the same line, or in the course of
conversation she heard things that might later be important. Even if order processng is
extensvely standardised, and data-input work in the production planning sysem and
coordination with customers al takes place by e-mall, it obvioudy makes a difference wherein
the factory the workplace of the employee responsible is located (to say nothing a al of
relocation to aremote Site).

On the subject of cooperative work, it should be noted that new forms of work organisation
such as team work or the formation of temporary project teams function badly or not at dl on
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a purdy “virtud” bags. As numerous studies have shown, the functioning of these forms of

working are dependent, dongside the professond abilities, on the socid <kills of the
participants. To develop the productivity of a group or team, emotiona engagement, socia

exchange and “feding” for socid relations are necessary. In spatidly fragmented, dectronicaly
linked, i.e. “virtud” teams, such eements can hardly develop. Regular meetings and persond

communication is necessary in order to develop the emotiona basis for (tel€)cooperation.

What is noticegble is that in most cases technological networking does not replace travel and
face-to-face discussons. Although, for example, the “virtud” development teams use
information sysems and dectronic communications fadlities intensvely, thar members
working at various places in the world have to meet regularly in order to clarify important
questions. One person responsble for a project explained it with the example After
despatching specifications for a project by email, it can be that the informetion is differently
interpreted by the respective recipients. This can be read from the answers. It needs a lot of
writing to come to a common understanding. In such cases it is more efficient to get dl those
involved around one table,

In concluson: One of the main aspects of new ICT is that it provides new options for the
technicd integration and networking over distance and across company borders. The
company survey showed that only a minority of companies use eectronic data interchange
with other companies or customers. Of course, progress in that area is very rapid, but our
research findings indicate that there are dso systemic reasons for alooser coupling in technica
terms. One reason is that technica integration requires highly standardised business processes
to be cogt efficient. We found close links and eectronic data interchange only in those
companies or networks of firms that were highly integrated in organisationa terms. And even
there the interfaces quite often condsted in human activity: Workers transferring the
information and thereby checking the content. In contrast to Castell's image of the autonomous
“networker” we found that information workers a the interfaces between different
establishments of companies to be part of a highly standardised workflow. Therefore they
enjoy little discretion regarding their work process and they may see ther jobs being
automated in the future. Whether this part of the information processing is done by clericd or
technica workers or by information systems depends to a lesser extent on the available
technology. Rather it depends on srategic decisons on acceptable risks and on the
acknowledgement of tacit knowledge on part of management.

5.2.3. Internal restructuring and changing forms or work

In the case studies for the SOWING project we proceeded from the assumption that, as a
rule, ICT is employed within the exigting organisationd structure and is therefore adapted to
the organisation. Once employed, however, ICT changes forms of work and influences
decisions on the organisation of the company and of work (Brousseal/Rallet 1998:245).

Initidly we observe ICT in its function as an organisationd technology, that is to say, its
utilisetion in controlling production or generd business processes. A typica example are
production planning systems in which customer orders are trandated into production guidelines
which control the manufacturing process. In al three manufacturing companies studied, the
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production planning systems were either developed in-house or represented the extensive
adaptation of standard software to company requirements. The organisation and organisation
technology are shaped by the product range and the company’s relations with the customer.
Interna flexibility in the sense of higher reaction times to customer demands can only be
achieved, our interlocutors were convinced, by usng “customised” information systems.
Technica integration of order processing, production planning and production is indeed
indigpensable for rapid business processes, but the limitations that the information sysem
impaoses on the working processes in dealing with exceptiond orders must be kept as low as
possible. In case-study 4, however, a complete change stands out as a result of the group
headquarters decision to opt for a standardised outsourcing solution. The room for
manoeuvre for in-house design of technology and work was thereby reduced.

For dl the room for manoeuvre alowed in the working process, it remains work on the
information system inasmuch as, for example, order data are entered which trigger a
predefined information processing. Craftsmen and production workers use the production+
planning system to check on the availability of materia and components, on the basis of which
to undertake detailed planning of the work. Nor does the activity in individud, in-house design
of the technology conform to the “work in the information space’ type, as the logica sructure
and the possibilities for processing, once adapted to the company, are fixed once and for al.
In addition, the room for manoeuvre in production, which makesit possble to fulfil exceptiond
cudomer demands, results from the fact that the information sysem only outlines the
framework for production and leaves the detailed planning of the work open. Furthermore,
and equally important, divergences from the plan that are not covered by the information
System are by no means unusud.

Thereisaso akind of 1CT-based production planning in software development. Thusin case-
sudy 5, dl working guiddines for the various projects (programming of new procedures, error
tracking, additiond evauation requests, template design) are administered in a central demand
databank. Project workers or those responsible thus have a continuous overview over work
due and the dtatus of the individud project tasks. In this case, too, the utilisation of the
technology is oriented on previous organisational decisions, but aso opens up new
possibilities.

What are the influences of technology on organisation? These arise from the fact that ICT
makes the redisation of certain forms of organisation easier, or for the firgt time makes them
possible at dl. One aspect is well illustrated in case-study 9: The logistics enterprise does not
maintain its own trangport flegt; transport is outsourced to independent companies. Thus
customer contact on collection and delivery of consgnments tekes place through the
subcontractor’ s driver. The outsourcing of such an important function for the company is made
easer by the survellance posshilities offered by 1CT. Punctudity and damage are checked
daily by means of assessment of the data that are continuoudy recorded during transport. The
rationalisation strategy of developing customer “sdlf-service’ is aso based to alarge extent on
the posshilities offered by ICT. Thus the customers of the above logigtics company
increesingly enter the data relevant to their order into standard forms on the company’s
Internet homepage themsalves and can follow the progress of their consignment there too.
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In case-study 7, centrd data storage (in an Austria-wide accounts centre) and the networking
of its branchesin other federa provinces, makes the efficient use of the Internet possible for an
Audtrian regional bank and alows its customers to make account transfers and enquiries
online. In a restaurant chain studied (case-study 1), the application of ICT made it possible to
concentrate the previoudy digpersed administration and management functions a the company
headquarters. Many other examples could be mentioned of the extent to which ICT makes the
redisation of particular forms of organisation possble, esser or chegper. The choice of
organisationd form itsdf is not, however, determined by technica requirements but goes back
to rationdisation or market strategies.

With the increased penetration of ICT, it is not surprising that ways of working are now to a
great extent shaped by the technology. Large parts of office work take place using information
systemns and software “tools’ — in many cases not much can be done without access to the
computer. This occasondly even affects services. Thus receptionists in a hotel (case-study 2)
describe the problem that when the system is down, they can carry out neither check-ins nor
check-outs. Nor when large groups of guests arive can they speed up the processing Smply
by deploying more staff, because only two VDU workstations are available at the reception.
In the adminigtration in case-study 1, a restaurant chain, documents and files are held in the
information sysem by using the software for internd e-mails. In this way, the experienceiis, “a
mountain of paper can be saved”, because dl those involved only call up the information that
immediately concerns them. This case shows that the technology has indeed been adapted to
the organisation in that the structure of eectronic filing follows the departmental structure, but
that the immediate working process has changed considerably through the intensive use of new
ICT.

In this regard, the most noticeable changes are those in communication through the use of e
mail, and the acceleration of business processes which is to some extent connected with this.
Initidly it was interegting that email in the enterprises sudied was not employed first and
foremost for communication with colleagues in more remote locations or with those outside the
company, but for communication between saff ingde the same building. Thus, in the restaurant
chain (case-study 1) e-mall has been used intengvely a the headquarters for five years,

whereas communication and information exchange with cafes and restaurants spreed dl over
the country takes place by telephone or fax. The restaurant managers fax the information on
working hours, necessary for staff accounts, to the personnel department at the headquarters,
where they are typed in on the appropriate program. In contragt, in the logistics company

(case-study 9) e-mall is used both ingde the company as well asin communications with other
locations of the worldwide enterprise. Electronic communication offers grest advantages
smply because of the various time zones and the associated difficulty of reaching colleagues on
the telephone (e.g. abroad). In other cases the reason for the limited use of e-mail for externa
communications is that the customers make too little use of the medium.

For internd communication, the eectronic route for ditributing information to severd or many
addressees takes preference — for short messages, for which the telephone has the
disadvantage that the desired person hes to be caught at the workplace and for leaving behind
messages which on paper are eadly lost. Electronic post, however, does not replace the
phone or personal contact: the speed and chronological independence of e-mall is utilised, but
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a the same time the phone is resorted to when it is a question of talking something through or
solving problems.

But the limitations of the medium aso became obvious. The flood of information with alack of
sdectivity in the passing on of information and possible misunderstandings or irritations cal for
media competence on the part of the users. Although the efficient and conflict-free use of
electronic communication cannot be taken for granted we did not come across any specific
training for this aspect of ICT use.

5.2.4. Institutional and regional aspects

It can be assumed that the regiona labour market impacts on the technologica practice within
companies. In particular, the availability of IT-skills can be seen as a pre-condition for the
take-up of new ICT. In the survey nearly a quarter of the companies reported that lack of
kills on part of the employees hampered the introduction of new ICT. This left open the
guestion as to whether the bottleneck is seen in the skills of 1T-specidigsor inthe skillsof IT
users. The case dudies in a wide range of companies makes it possble to answer this
guestion. The companies reported few problems regarding user skills. In generd the education
system provides basc computer skills and knowledge of the usua standard software.
Therefore school |eavers can adapt quite easily to the ICT related requirements. A second
‘pillar' is the labour market training provided by the Public Employment Service. Job seekers
have access to training courses, and computer training seems to be quite popular. At least the
employersin our sample had the impression that labour market training provides sufficient user
ills

The avallability of ICT specidids is of course a different issue. In generd our case study

findings reflect the public debate. Companies find it difficult to recruit experienced ICT
pecidigs. Interestingly, we found differing reactions to this problem. A software company in a
remote area has a long tradition of in-house training. Due to alack of training inditutionsin the
region the loca labour market has never provided ICT specidists such as programmers,

system analysts or network speciaigts. For years the company has taken on carefully selected
school leavers who have undergone an outsourced six months initid training. This is
complemented by a period of on-the-job-training in a software development project. In spite
of the even higher demand for ICT specidists such an gpproach is probably less likely to be
found in a metropolitan area.

It became obvious from our investigations that the location impacts on the accessibility of
further training. Remote areas are disadvantaged in this respect because taking a course
usudly means travelling by car for one or two hours. Such regiond differences have not as yet
been overcome by tde-learning. The difficult access to training could be a specid
disadvantage for women who have less time at their own disposal and who do not aways
have a car of their own.

Regionda policies am & providing ICT infrastructure and at cregting jobs. In this respect the
region of Lower Audria shows a high dengty of tele-houses that were established in the 1980s
to link the periphery with metropolitan areas and to create ICT-related jobs in disadvantaged
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regions. In our series of case studies we took a closer look at one of these measures. A

regiond policy initiative set up an Internet access provider in a rurd area to make low-cost
access available for locd companies and communities. This initiative was successful, and the
local Internet service provider till exigts dthough in the meantime the Internet can be accessed
from any location at the same price. The setting up of tele-houses and the crestion of telemedia
jobs was less successful however. The technologicad infrastructure has not helped
disadvantaged regions to attract jobs from the economic centres.

By way of concluson we can date that the emerging technologica practice in the companies
investigated is not in line with the popular discourse on the information society. Of course ICT
plays an important role in the externd and interna restructuring of companies. But work
neither becomes fully delocdised nor does the labour processes resemble that of the
prototypica “networker”. The skills base of the region would provide the basis for a high-<kill,
high-trust work organisation. But in many aress we find contrasting organisationa solutions
that are quite familiar from previous stages of technology usage: organisationd standardisation
as aforerunner of automation. Call centres are very good examples of this. The work is partly
highly standardised and can be rationaised through customer sdf-service via the Internet.
Thereis of course a consderable diversty of forms of technological practice. Different forms
of ICT usage can be observed depending on sector, type of ownership, business processes
and company tradition. In its enabling and facilitating function ICT is an important driver of
change. Organisational homogeneity however is fogered by the spread of ICT only in
conjunction with other powerful drivers of change, namely economic forces and transnationd
companies’ srategies.

5.3. Consequences for employment

5.3.1. New forms of work, skill needs and training,

As our case sudies and other rdevant literature conclude, even with well advanced ICT
penetration in production, distribution and consumption, creative “knowledge work” is not
becoming the dominant, et done the only form of work. Counting againg this are both the
necessary forms of knowledge as well as the nature of the tasks — in particular as far as
qudification requirements, independence and cooperative work are concerned. A large part of
the information processng work is not carried out by “knowledge workers’ but by “data
workers’, whose duties are the routine work (Huws 1999). Despite automation and relocation
to low-wage countries, such activities will dso remain in Audria in the foreseegble future.
Examples for this are the input of customer orders in the company information system. If with
increesng networking the necessary data are directly transferred (business-to-business
gpplications), this means a consderable saving in jobs. Nevertheless, as our case studies
show, there will till have to be employees who can carry out plausibility checks and ded with
customer queries. We find even more routine activities in cal centres, in particular if it
concerns smple information and data recording tasks. The time dlowed for each cdl is very
limited, the activity is subject to a high degree of survellance and the information system
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prescribes the sequence and the execution of the communication. However, our findings are
not in line with the image of cal centres as “bright satanic offices’. What was interegting in the
cal centre studied as part of one of the case studies was that training was carried out with
great care. Furthermore, within the call centre there were three “ service levels’, through which
promotion was possible after gppropriate training. Call-centre employees' training in socid

and communicative skills and their intensive customer contact were additionaly mentioned in
the case study as a reason for the possibility of a transfer to supervisory postions in other
company aress.

ICT based activities thus, both now and probably in the future too, will include a wide
spectrum of working processes. At one pole is creative work, for example in the first stages of
the software development process or in graphic design of Internet web-sites. At the other end,
is the Taylorised information work of coding programs or data input in cal centres. At the
repetitive, routine activity pole, a mass of work is indeed aways being dissolved into
automation (thus the days of many cdl centre activities are numbered because of cusomers
direct input and querying of data over the Internet), but new working processes are continualy
emerging that have very little in common with the popular image of the highly qudified,
independent knowledge worker.

What can be said in concluson concerning the spread of “work in information space” as a
goecific form of shgping and utilisation of ICT? In our case dudies we surveyed a
heterogeneous area of the economy and in particular activities that did not resemble those of
the information brokers mentioned at the beginning. The question was thus, whether in the
meantime the various ICT applications and industry and services have shown dgns of
producing this type of work. From the results of the case studies, we find that ICT-based
work iswork on information systems (with prescribed input and query possibilities and afixed
logicad dructure of links), with the determination of activities by information systems (in the
sense of computer-supported workflow management) and with cooperative forms of work
which are very heavily based on dectronic communications media

Furthermore, in our view, the reason why there is little widespread empirica evidence for this
type of work in information space is not because companies are not yet o far advanced in the
deployment and application of technologicad posshilities. It is rather that there are systemic
ressons againg it goreading more extensvely. Because, fundamentaly, the objective of the
design of organisation remains that of standardising and limiting employees options for action.
Thisisesdly overlooked in the discussion, in as much as it concerns the company’s increased
flexibility in coping with grester turbulence in its environment. The latter by no means leads to
the dismantling of organisationa and technical restrictions on freedom of action in the greatest
number of jobs. The technologica and organisationa openness addressed in the type of work
in information space neither makes economic sense nor is it necessary for the fulfilment of the
task. In many jobs, because of the job description and the integration into prescribed company
processes and management control strategies, no greet “credivity” is desired, but rather it is
much more ameatter of carrying out relatively closdy defined tasks. It should aso be noted that
the digribution of standard software for companies is an indicator that the application of ICT is
going in the direction of grester Sandardisation and control.
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Our cae dudies clearly indicate that neither ICT in generd nor the intendty of usage
determines the skill needs. This even applies to ICT-related skills such as the knowledge of
how to use information systems or communication media. The actud sill requirements are
shaped by the particular technologicd practice which dso includes informa practices of work
and ICT application. As described in detail above (see chapter 3.3) there are differences
between groups of employees, work stuations, forms of organisational embedding of ICT etc.
In order to support the adaptation of employees to new skill requirementsit is very important
that learning opportunities and training provison are tailored to the specid needs of different
groups of employees.

In the public debate the training problem is often reduced to alack of ICT skillsin the sense of
“computer literacy”. For the companiesin Lower Audtriathisis certainly not the main concern.
Of course many people are not familiar enough with standard software packages, and to cope
they have to rely on their children or partners at home. So access to basic training is crucid for
workers. But thanks to school education and labour market training initiatives companies can
take user knowledge of widespread standard software for granted. As “everything has been
on computer” for some years if not decades dready, being able to magter information
technology is not rated as a particular qudification. The talk of a basic ability in addition to
numeracy and literacy has found its way into management thinking. There is the danger in this
perception that the important changes arisng from the trandfer from earlier computer
processng to the new ICT will be overlooked and that coping with the qudification
requirements will be regarded as non-problematical.

In fact, however, there are consderable problems which do not relate to basic user Kills.
Rather, problems arise from afailure to adapt to the congtant change in information technology
tools and communications media when new versons of exiding programs are inddled,
opportunities for training are seldom offered. Often companies even forget to inform saff in
time that their working and communications tools are changing. This is made worse by rare
utilisation of individud programs or functions. This relates to the fact that the mgority of
programs, functions and user sufaces, which in the meantime have “accumulated” in the
workplaces, means among other things that some of these media find an occason for utilisation
only at great intervas. Despite al the clamed user-friendliness, this raises difficulties for the
user who has not been able to use it as a matter of routine. If one cannot delegate the task or
pass it on to someone else, the solution usualy liesin going in search of help: “Hey, Joe.....”

In generd, training is provided if a new information or communication system isingaled which
changes the ways of working. And training is provided for ICT that supportsthe maintask in a
particular job. In contrast, gradua changes of ICT gpplications or auxiliary software are
usudly not subject of any indruction. To a large extent employees have to learn on their own
and to look for support from colleagues or partners and children a home. Training problems
are to a certain extent individudised, and they are often perceved as differences in the
individuals capabilities to cope with ICT or with work demands in generd. If in individua

cases a worker cannot cope and his or her employment is threatened, probably a whole
bundle of factorsisinvolved and the problem can rarely be attributed to ICT.
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5.3.2.  Contractual relations and threats to employment

In terms of employment, the case sudies show little immediate rationdisation effects in the
sense that particular jobs disappear because of ICT. One reason is that the companies hardly
employed any data-input typists, other clerical workers carried out the entry even of large
amounts of data. However it became obvious in nearly dl cases that ICT does increase
productivity consderably. To give just a few examples: In the engineering company (case 4)
volumes and turnover have increased enormoudy. As compared to the early eighties the
volume of production is eight times higher but the number of personne has only doubled. Of
course outsourcing of production has played a role, but it is very indicative that only the
number of blue-collar workers has increased whereas the number of office workers has
remained stable. Orders, which have risen to 45,000 per year, are handled by only four
people. The fictitious saving on personnd is therefore consderable. Further rationdisationis
expected when orders are no longer sent by fax but entered directly into the information
system by customers.

This point can aso be illugtrated with case 1, the restaurant chain. The utilisation of ICT has
had clear rationdisation effects. This dso concerns computerised communications and filing:
»All the work of copying and binding, etc has dissppeared.” (B1G3-11) In dl, a given task
can thus be fulfilled by fewer staff. Due to the low degree of divison of labour one cannot
derive a threst to the employment of any individua, possibly not properly quaified employee.
Thusin thisregard the ICT can be accorded relatively little immediate effect. Other factors are
far more important in this respect. For example, the company points to the process —
recognisable in the labour market in genera — of the digolacement of employees with low
forma qudlifications by those with higher qudifications. Jobs that were previoudy occupied by
people who had been to commercia school are now being gpplied for by Matura-
(Baccalaureate-) level school leavers, business-college graduates or even university graduates.
(B1G1-9) The emphasis on ,,socid competence”, ,,persondity* and ,, readiness to learr* may
likewise have a greater effect than the increased sgnificance of ICT skills.

Nor can the company’ s pending rationalisation plans be seen as an immediate threet to jobs of
any particular group of employees. This is due in particular to the organisation of work in the
adminigration. Thus, for example, particular employees in the personnd department are
respongble for particular restaurants and coffee houses, ,, from wage slips through to final
accounting for a colleague,” (B1G3-4) and they carry out al of the required tasks with
regard to this. Now rationdisation effects are expected as a result of technica integration
because , double tasks’ are disappearing. (B1G3-6) The fact, however, that there are no staff
who previoudy only put in data means that technica integration is indeed leading to savings,
but is not threatening data processors' jobs.

Interestingly, cal centres, which have only recently emerged as a result of cost-saving
attempts, are also subject to rationdisation. Firdt, the technology applied in call centres dlows
for high leves of productivity. Second, the number of inbound cals are reduced by offering
customers Internet- gpplications for the entry of orders. In the case of the logigtics company
(case study 9) the number of callsis aready going down as aresult of datainput by customers
and of the customers tracking their conggnments themselves using a www-gpplication. Soin
this case increased volumes are being handled by a reduced workforce.
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Outsourcing and relocation work which is made eader through ICT aso impacts directly on
employment. The case of an dectronics company (case sudy 8) is very illudrative in this
respect: large parts of production are located in the Czech Republic while other functions
including some production are kept in Lower Austria. It could be argued at first Sght that jobs
have moved abroad. However, management maintained that only the competitive advantage
semming from the utilisation of low wage codts in the Czech Republic has adlowed for the
rapid expansion of production. As a consequence the relocation can be said to have saved
and created jobs not only abroad but dso in Lower Audtria. It has to be noted however that
the reduction of production activities in Lower Austria reduced the number of jobs for semi-
skilled femde blue-collar workers while the new jobs on the Ste are for skilled, mainly mae
enginegrs.

Many of the companies under investigation showed a high level of employment security. Partly
thiswas aresult of deliberate management strategies of internd [abour markets, partly it was a
consequence of the datus of workers in previoudy date-owned companies. In the
telecommunications company (case study 10), the high level of employment security can be
seen as the reason for the establishment of a dispersed call centre. In this respect, the ICT
potentia was only used because the company was forced to offer jobs in various locations.
Among our cases dudies, this is probably the most direct relaion between technology
utilisetion and the avoidance of socid excluson. It is noteworthy that the cause was not the
technology but the contractud or politica congtraints on management.

Casud labour is not very widespread in the core sectors of the Lower Augtrian economy. In
our cases we were able to find an increase in aypica forms of employment. However, thisis
not necessarily asign of casualisation, nor are the workers always used as ,, flexible [abour”. As
can be illustrated with case study 4, a metaworking company, agency workers are taken on
when the business expands but management is uncertain about the long-term need for
personnel. Because of the policy of employment security they are careful not to expand the
core workforce. Rather than the am of casudisation, it was the strict employment security
policy that has led to the increase in temporary workers. After the expansion proved to be
sugtainable the workers were taken over in ordinary, permanent employment relationships.
Exactly the same story could be found in case study 3, one of the eectronics companies.

The telecommunication company (case study 10) showed a high level of agency workersin the
cal centre: 20% of the call centre agents are temps. The reason is that top management of the
company had issued an overdl , recruitment stop” when the call centre business expanded.
Locd managemernt therefore had to take recourse to agency labour for staffing a whole new
cal centre. As can be seen from the strategy to retrain workers who had become redundant in
other parts of the company (including congruction units) as cdl centre agents, the use of
temporary labour cannot be seen as going hand in hand with ICT-based jobs.

5.3.3. Conclusions

Popular theses concerning the relationship between technology and organisation, such asthose
presented by Castells (1996), which maintain a congruence and mutual reinforcement between
the market-driven tendency to decentrdisation and sdf-organisation on the one hand and, on
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the other, higher quaification and expansgon of room for activity as a precondition for the
utilisation of the potentiad of modern ICT, should be treated with some scepticism. Our findings
rather support Greenbaum’'s (1998) thesis, according to which the design of computer
systems is indeed oriented on the management discourse concerning decentraisation and self-
organisation, which leads to the corresponding technical potentid for such forms of
organisation. But the description of the technica possbilities dill says very little concerning the
redlity of work. The development of the organisation of work by no means exhauds the
potentid for innovation asfar asit relates to this direction et al.

As far asthe thess of work in information space is concerned, dso with relation to locationa
and tempora independence of work, the intensve exploitation of modern ICT has in fact led
to consderable changes. As aresult of the new technologicd infrastructure (Internet) and the
new design of the technologies (groupware, work in information space) conditions have been
created for the relocation of work and cooperative work over long distances. This has dready
led to a new spatid didribution of work. But in this respect, too, the limitations of the
relocation of particular activities and of cooperative work over great distances should not be
overlooked. Whereas routine activities can be relocated more easly, knowledge management,
the necessary learning processes and the socid preconditions for cooperative work mean that
complex and creative | CT-based tasks are much more closely tied to one place.

Regarding networking across company boundaries, the case studies have aso clearly shown
that it is not the technologica potentia that determines the new organisationd patterns. Rether,
on the contrary, it is high standardisation of business processes that alows information
technology integration of processes beyond company boundaries and at geographica distance.
In addition, strategic business decisons play an important role in this context. In the euphoria
over e-commerce and network enterprises, the limits of outsourcing, relocation and tele-
cooperation should not be lost sght of. Highly complex tasks and dynamic development of
products and of customer rdations are disadvantageous to the possbilities for close
technological linkages. Our findings, that the standardisation of busness processss is a
precondition for the actud utilisation of technologica networking possibilities may indeed be
hardly surprisng for everyday practicians. It is, however, in clear contrast to the popular
discussion of “networkers’ and the “network society”.

ICT’s potentid to rationdise work is enormous, particularly in the case of standardised
business processes. It was very indicative to find that call centres, only recently established as
a consequence of companies cost cutting Strategies, are becoming subject to rationdisation:
Highly standardised sdes or customer care activities are being replaced by sdlf-service based
on the Internet. This means that the much herdded role of cal centres as job machines is
guestionable. The lower end at least, with standardised and repetitive work, may turn out to
be atemporary phenomenon.

The gender implications are that both in manufacturing and in the service sector many women's
jobs are till endangered by relocation and rationalisation —although jobs that would be directly
endangered by new ICT, such as data typidts, hardly exist any more. Typing in datais usualy
integrated in clerical tasks and therefore technica integration that reduces the need for data
entry does not affect a particular group of employees. Still there is a considerable labour
saving effect. Those disadvantaged in the workplace and on the labour market — because of
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low formd qudifications, redtricted avalability for the employer etc. — will suffer the
consequences. Again, ICT seems to strengthen tendencies rather than having clear effects on
its own. Various processes of excluson from employment may therefore be accelerated in an
|CT-intensgve environment even if rationdising particular jobs or demanding particular 1CT-
related skillsis not amajor problem.

As a consequence, the policy implications are more genera than one would expect. Securing
access to the Internet and training in ICT-kills are certainly helpful. However, these are
probably not the most important measures to cope with the chdlenges of changing
technological practices. Rather, it is necessary to provide learning opportunities in a wide
sense, that is to say, pro-active personne development and awork organisation that provides
opportunities for adapting one's knowledge to new requirements. The most important
resources for this are precisdy the ones that are becoming increasingly scarce in modern
workplaces: time and mutua support. So dedling with ICT and the question of socid incluson
brings us back to the question of sustainable workplaces in more generd terms.
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