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Introduction

In @ number of areas including economic, innovation and SME policies, European policy is
increasingly focused on promoting business techniques and new ways of working which will
provide an economic and social foundation for the information society in Europe. To help policy
makers define their programmes, and to monitor the effectiveness of these policies, some
indication of the progress made and areas requiring active support is essential. At the same time,
it is important to analyse the reasons why firms do or do not adopt new business techniques and
to monitor the impact of these decisions.

Despite the increasing number of studies and market research projects from numerous
international authors and research organisations on electronic business and especially on
electronic commerce, there is still a lack of reliable empirical information on the factors affecting
and the extent, scope, nature of the speed of e-business development in Europe at the sectoral
level in an internationally comparative framework. This report aims to provide such information for
the Electric Machinery and Electronics sector.

This report has been published in the framework of the "European e-Business Market Watch" (or,
in short, the "e-Business W@itch"), a market observatory established by the European
Commission, DG Enterprise. Laying the groundwork for a continuous facility, the e-Business
W@tch has monitored and assessed the maturity of electronic business in 15 industry sectors
across all EU Member States, including seven manufacturing and eight service sectors. At least
two reports will be published on each sector during the 18-month life-time of the e-Business
W@tch. The sectors and the publication schedule for these reports is as follows:

Sector 1% Issue Report 2" Issue Report
1| Food, beverages, tobacco July 2002 January 2003
2| Publishing, printing and audio-visual services October 2002 April 2003
3 | Manufacture of chemicals and chemical products July 2002 January 2003
4 | Manufacture of Metal products October 2002 April 2003
5| Manufacture of machinery and equipment October 2002 April 2003
6 | Manufacture of electrical machinery and electronics October 2002 April 2003
7 | Manufacture of transport equipment July 2002 January 2003
8 | Retail October 2002 April 2003
9| Tourism October 2002 April 2003
10 | Credit institutions, investment firms, leasing enterprises July 2002 January 2003
11| Insurance and pension funding services July 2002 January 2003
12| Real estate activities October 2002 April 2003
13 | Business Services October 2002 April 2003
14 | Telecommunications and computer related services July 2002 January 2003
15| Health and social work July 2002 January 2003

The research presented in these Sector Reports is intended to help to judge progress and to
assess the impact of e-business at the European level or at Member State level. Special attention
is paid to the SME dimension of e-business. More information on e-Business W@tch can be
found at www.ebusiness-watch.org.

5 October 2002


http://www.ebusiness-watch.org/

e-business.

Electrical Machinery and Electronics

Methodological note

The data presented in this report are based on the European e-Business Survey, a cornerstone
of the monitoring activities of the e-Business W@tch. The fieldwork of this enterprise survey was
carried out by INRA Germany GmbH in co-operation with its international partner organisations in
June and July 2002 using computer-aided telephone interview (CATI) technology. The decision
maker in the enterprise targeted by the survey was normally the person responsible for ICT within
the company, typically the IT manager. Alternatively, particularly in small enterprises without a
separate IT unit, the managing director or owner was interviewed. In total, about 10,000
interviews with decision makers in European enterprises were conducted. If not indicated
otherwise, figures are presented as employment-weighted data. This means that figures should
be read as "enterprises comprising ... % of employees". The reason for using employment
weighting is that there are many more micro enterprises than non-micro enterprises. Therefore
enterprise-weighted (but also unweighted) figures would effectively represent mainly the smallest
firms and blur the economic importance in terms of market volume or number of employees.

The survey included all sectors and all Member States, but only in the four largest states
(Germany, France, ltaly and UK) all sectors were covered. The survey for the electrical
machinery and electronics industries was carried out in the following six countries: Germany,
France, ltaly, Finland, Sweden and the UK. A cross-sector comparison of key e-business figures
(based on the EU4 which represent more than 60% of the market volume in any of the 15 sectors
and in most sectors actually more than 70%) is available in a special annex to this report, the
"Scoreboard of e-Business Indicators". The Scoreboard can be downloaded from the website
(www.ebusiness-watch.org).

October 2002 6
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The Electrical Machinery and Electronics Industries:
Sector Profile & e-Business

1 Economic profile

1.1 Definition and structure of the sector

Enterprises manufacturing electrical machinery and electronics account for approximately 11% of
real production in the EU-15 manufacturing sectors in 2001. The sector covers NACE 30, 31, and
32.

Table 1-1: Production value of the EU-15 at 1995 prices (2001): Shares of sectors and sub-sectors of
electrical machinery and electronics in total manufacturing (D)

Nace Rev 1 Activity Share in total
Code manufacturing in %

DL 30 Manufacture of office machinery and computers 2.41

DL 30.01? Manufacture of office machinery 0.25

DL 30.02 Manufacture of computers and other information processing equipment 2.16

DL 31 Manufacture of electrical machinery and apparatus 4.54

DL 31.1 Manufacture of electric motors, generators and transformers 0.76

DL 31.2 Manufacture of electricity distribution and control apparatus 1.90

DL 32 Manufacture of radio, television and communication equipment and 4.35
apparatus

DL 32.1 Manufacture of electronic valves, tubes and other electronic 1.15
components

DL 32.2 Manufacture of television and radio transmitters and apparatus for line 2.55
telephony

DL 32.3 Manufacture of television and radio receivers, sound or video recording 0.65
or reproducing apparatus and associated goods

DL 30-32 Manufacture of electric machinery and electronics 10.96

Notes: 1) For Luxembourg and partly also for other countries missing data has been estimated.
2) The weights of the sub-sectors have been approximated by assuming structural constancy to 1999 data.

Source: Eurostat, DIW (2002)

Sub-sector 30.01 contains office machinery like photocopying machines and typewriters. Many
products belonging to this section are relatively simple investment goods, partly even mechanical
aids used for the organisation of offices. In most of the EU-15 countries for which data on NACE
Rev. 1 30.01 exists, its share in sector 30 is negligible’.

Sector 30.02 also contains investment goods and comprises the production of computers,
screens, keyboards, scanners, printers, money machines etc. It is one of the most important
manufacturing sectors of the ICT industry. The further analysis focuses on the NACE 30
aggregate, because of the low share of 30.01 in the aggregate and for data availability reasons.

NACE 31 is the largest sub-sector of all codes included in this report. Its analysis is restricted to
the important sections 31.1 and 31.2. Section 31.6 also has a high weight but it is a generic
category that includes all electrical machinery not mentioned elsewhere. Section 31.1 contains
the production of investment goods such as electric motors, generators and transformers. The
manufacture of electricity distribution and control apparatuses is classified as NACE 31.2. This

' An exception is Sweden where NACE 30.01 had a share of 45% at NACE 30 production value in 1999.
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section has the highest weight among all sections included within NACE 31, and is classified as
producing intermediate goods.

The three NACE 32 sections also belong to the ICT-producing industry. Section 32.1 produces
electronic intermediate goods like valves, tubes, microprocessors and memory chips. Section
32.2 is classified as investment goods production and contains the production of transmitters for
radio and TV, telecommunication infrastructure equipment and end-user equipment, like mobile
phones. Section 32.3 belongs to the more traditional electronic consumer goods production and
comprises TV sets, radios, video recorders etc.

For the purpose of this report NACE 31.1 and 31.2 is referred to as the “electrical engineering” or
the “electrical machinery” industry. The remaining sectors can, to a large degree, be classed as
the ICT-producing industry, loosely known as the “electronics sector”.

Dynamic growth in the production of ICT goods

Since 1995, growth, as measured by the production index, has been much more dynamic in this
sector than in manufacturing on average. However production growth resulted in almost no
growth in employment (see Table 1-2). The highest growth rates of real production until 2000 are
visible in the manufacture of office machinery and computers, followed by the manufacture of
radio, television and communication equipment and apparatuses. These two sectors profited from
the growing demand for information technology infrastructure and end-user equipment during the
1990’s.

Table 1-2: Manufacture of electric machinery and electronics: Important indicators for the EU-15

NACED | NACE30-32 | NACE30 | NACE31 | NACE 32

Average annual percentage change from 1995 to 2001 in %

Production at 1995 prices 2.6 6.6 10.2 3.7 8.4
Value added at factor costs at 3.9 4.7 2.2 2.7 8.4
current prices

Turnover at current prices 5.0 6.9 6.0 4.9 9.9
Gross operating surplus 7.3 10.8 6.0 6.6 17.9
Personnel costs 29 3.6 0.2 3.1 5.6
Number of persons employed -0.1 0.1 -2.2 -0.3 14

Value added per person employed in 1000 EUR (2001)

Production at 1995 prices 156.9 196.4 478.7 144.5 206.8
Turnover at current prices 193.6 441.5 165.9 252.3
Personnel costs 34.5 42.3 491 39.9 44.4

Source: Eurostat, DIW (2002).

Nominal turnover in sector 30 grew less than in NACE 30-32 and growth of nominal value added
and gross operating surplus was even below the average for manufacturing. The number of
people employed has been reduced so that personnel costs almost stagnated. The different
development of real and nominal variables in sector 30 is due to the rapid technological progress
in this sector that caused substantial decreases in price indices. Measured by nominal variables,
sector 32 is the most dynamic in the EU-15: Value added and turnover at current prices have
grown far more than in NACE 30-32 on average and employment has increased. Growing
personnel costs go hand in hand with an enormous increase in gross operating surplus. However
these sectors were severely affected by the slow-down of the “new economy” since 2001. The
more traditional sectors developed only slightly more dynamically than manufacturing averages
until the end of 2000 and then also only experienced a slightly stronger recession.
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1.2 Regional distribution of production

The regional distribution structure of the sector has been estimated using indices of production at
constant prices from 1995 (available up to 2001 for NACE 30-32)°. For sectors 30 and 31 it is
sufficient to look at the structure at the two-digit level: Sector 30 is strongly dominated by section
30.02 and in sector 31, value added and production of 1999 indicate that specialisation patterns
are rather simple.

Table 1-3: Country weights in the manufacture of electric machinery and electronics of the EU-15 as
measured by production at prices of 1995 (2001)

D NACE NACE NACE NACE NACE NACE 32.2 | NACE 32.3
30-32 30 31 32 32.1

Austria 2.6 3.2 0.2 4.3 3.7 3.9 3.1 4.7
Belgium 4.5 2.7 0.5 3.9 2.7 2.1 1.6 7.2
Denmark 1.5 1.2 0.4 1.7 1.2 0.8 0.9 2.5
Finland 2.3 4.8 0 1.5 11.5 15 17.5 0.8
France 16.8 171 20.5 13 19.7 26.3 17.8 9.4
Germany 30.6 33.12 25.0 46.1 23.2 29.6 15.3 35.8
Greece 0.6 0.4 0.5 0.3 0.5 0.4 - -
Ireland 2.4 4.1 12.6 1.9 14 3.9 0.6 0.3
Italy 12.1 7.3 4.5 10.5 5.4 5.9 5.4 3.1
Luxembourg 0.2 - - - - - - -
Netherlands 4 3.3 14 15 6.4 5.7 - -
Portugal 14 14 0.1 1 2.6 2.6 1.5 5.8
Spain 7.2 3.1 1.3 5.1 1.9 1.6 1.5 3.7
Sweden 3.3 5.2 0.4 2 11.9 2.4 17.0 3.4
UK 10.9 14.7 31.2 6.9 13.5 13.2 11.6 16.8
Sum EU-15 100 100 100 100 100 100 100 100

Notes: 1) Missing indices for countries with low weights in EU-15 production have been estimated by assuming
growth at an EU-15 average. Missing structural sector data for such countries has been estimated by assuming
that the share of a sector in the EU-15 production is the same as in manufacturing. Where the latter assumption
has been made, it is marked in the table by a dash.

2) Bold numbers indicate those sectors or sub-sectors that the country specialises in. A country is said to be
specialised in a particular sector if its weight in EU-15 production in this sector is higher than in total
manufacturing.

Source: Eurostat, DIW (2002).

Sector 32 however is — as has been described above — very heterogeneous and so is the
specialisation pattern. To get an idea of its specialisation pattern, the structures of the sub-
sectors of NACE 32 have been calculated by assuming constancy between 1999 and 2001 in real
and nominal relationships.

The three countries with the highest share in EU production in the sector are Germany (33.1%),
France (17.1%) and the United Kingdom (14.7%). In 2001, these three accounted for about 65%
of the sector production value measured at 1995 prices. Germany is most specialised in sector 31
and accounts for almost half of all EU-15 output. France shows the strongest specialisation in the
production of electronic components and the United Kingdom specialises in the manufacture of
computers.

2 The specialisation scheme that would result from shares of nominal value added at factor costs of 1999 (latest
available year) measured at current prices generally gives the same results. However the share of the UK in the
EU-15 would significantly be higher in manufacturing and sectors DL 30-32. The most extreme case is 32.2:
While the share of the UK in real production is 11.6% in the EU-15 in 2001, its share in nominal value added is
22.6% in 1999.
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Strong specialisation of small countries in ICT goods production

The very strong specialisation of some small countries in one or several ICT sub-sectors is
notable, and Ireland’s specialisation in the manufacture of office machinery and computers is
particularly remarkable. In Ireland, 13.7% of the real production value of manufacturing originates
from this sector whereas the average in the EU-15 is only 2.3%. Mainly foreign firms, American in
particular, engaged in the manufacture of computers in Ireland.

Finland shows an outstanding specialisation in NACE 32.2: About 20% of the nominal production
value in manufacturing comes from this sector whereas the EU-15 average lies at about 4%. The
strong position of Finland in this section can be attributed to one large company and its suppliers
(Nokia). In 2001, Finland was the second largest producer of telco equipment in the EU-15
behind France.

Sweden has — like Finland — specialised on NACE 32.2. In 2000 14% of its nominal production
value in manufacturing originated in this sub-sector. Here also, one large company (Ericsson) and

its suppliers are responsible for the strong specialisation pattern.

1.3

Employment, productivity and

Machinery and Electronics

1.3.1 Office machinery and computers (NACE 30)

labour costs in

Electronic

Table 1-4. Production and employment of the EU-15 member countries in sector NACE 30

Production value at 1995 Number of employees Share in total
prices manufacturing in % in 2001
Euro (m) % p.a. % p.a. prod. value
in 2001 1995-2001 in 2001 1995-2001 1995 prices Employment
Austria 257.3 34.8 733.5 12.5 0.2 0.1
Belgium 554.6 14.3 1,507.7 2.2 0.3 0.2
Denmark 431.9 11.8 1,864.3 -1.9 0.6 0.4
Finland 1.0 -68.8 1,478.8 -14.8 0.0 0.3
France 21,414.3 10.8 47,026.9 1.8 29 1.2
Germany 26,071.7 13.6 44,3771 -7.4 1.9 0.6
Ireland 13,130.8 12.4 19,790.4 5.4 13.7 7.9
Italy 4,702.6 -7.0 25,960.1 -4.0 0.8 0.6
Netherlands 1,505.1 -1.6 7,484.5 0.1 0.9 0.9
Spain 1,358.3 -7.1 7,253.7 -4.0 0.5 0.3
Sweden 445.6 -4.9 4,302.0 -2.6 0.3 0.5
UK 32,594.8 13.8 85,388.4 6.4 6.8 2.1
EU-15 104,475.1 10.2 218,254.4 -2.2 2.3 0.8
Notes: For the countries of the EU-15 not mentioned here, there is no official data available. However, in order to attain good
estimates for the EU-15, data for these countries has been estimated by assumptions of average growth rates or average
weights of sectors in manufacturing.

October 2002
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Table 1-6. Productivity and labour costs of the EU-15 member countries in sector NACE 30

Productivity: real output Labour costs per person In % of total manufacturing
per person employed employed in 2001
in 1000 % p.a. in 1000 % p.a. labour costs
EUR (2001) | 1995-2001 | EUR (2001) | 1995-2001 | productivity | Peremployee
Austria 350.7 19.8 40.3 3.7 194.3 106.3
Belgium 367.9 11.9 44.9 0.1 140.7 109.3
Denmark 231.7 14.0 43.6 23 155.1 122.7
Finland 0.7 -63.4 10.9 -15.9 0.3 31.9
France 455.4 8.8 66.4 23 250.0 177.6
Germany 587.5 22.6 55.3 -0.9 321.2 122.5
Ireland 663.5 6.6 27.6 4.6 1721 93.1
Italy 181.1 -3.1 45.0 4.6 1371 180.1
Netherlands 201.1 -1.7 43.2 1.7 98.7 116.0
Spain 187.3 -3.2 57.4 6.7 176.4 262.3
Sweden 103.6 -2.3 38.7 1.1 57.5 98.0
UK 381.7 7.0 27.3 1.5 323.8 78.8
EU-15 478.7 12.6 491 25 305.1 142.3

Notes: For the countries of the EU-15 not mentioned here, there is no official data available. However, in order to attain good
estimates for the EU-15, data for these countries has been estimated by assumptions of average growth rates or average
weights of sectors in manufacturing.

Source: Eurostat, DIW (2002).

Dynamic growth and regional differences in computer production

The production of computers was one of the most dynamically growing manufacturing sectors in
Europe in the late nineties. However, not all member countries participated in this dynamic growth
to the same extent. In fact, developments in this sector followed quite different paths throughout
the EU.

Growth rates in production show that the manufacture of computers is still a relatively young
sector with considerable structural changes: Austria is building up production, while Finland
seems to be withdrawing from this sector in favour of further specialisation in sector 32. Germany
and lIreland show the highest labour productivity in the manufacture of computers. However,
Germany achieved this by reducing its sector employment by 7.4% p.a., while Ireland increased
employment by 5.4% p.a. from 1995 to 2001. Although shrinking since 1995, labour cost per
person employed is twice as large in Germany than in Ireland.

Different methods of measuring price and quality changes in sector 30 pose problems
for country comparisons

It is important to note the large differences of real and nominal developments in this sector. While,
for example, the production at current prices grew by 7.4% p.a. in Germany from 1995 to 2000,
the production value at 1995 prices grew by 18.2% p.a. because of a strong decrease in the price
index of computers. The large decrease of the price index is due to the rapid quality changes in
this sector (Moore’s Law). However, EU-15 countries use very different methods to quantify
quality changes in the production of computers such that the decreases in the price indexes are
not internationally comparable, making the comparison of real variables difficult.

11 October 2002



e-business.

Electrical Machinery and Electronics

1.3.2 Manufacture of Electrical Machinery and Apparatus (NACE 31)

Table 1-7: Production and employment of the EU-15 member countries in sector NACE 31

Production value at 1995 Number of persons Share in total
prices employed manufacturing in % in 2001
in EUR (m), % p.a. % p.a. prod. value
2001 1995-2001 2001 1995-2001 at 1995 prices Employment

Austria 8,389.6 16.0 28,1271 -2.2 7.3 4.4
Belgium 7,713.5 8.2 27,300.8 -0.9 4.4 41
Denmark 3,283.5 8.8 23,006.0 5.5 4.7 4.9
Finland 2,952.9 7.0 14,869.6 -1.0 3.2 3.4
France 25,447.3 2.8 184,003.5 1.6 3.4 4.5
Germany 90,432.2 3.9 516,642.8 -1.8 6.5 6.8
Greece 643.8 3.7 5,353.4 0.3 2.8 23
Ireland 3,809.0 22.6 14,782.9 3.5 4.0 5.9
Italy 20,548.4 -1.2 188,761.1 -0.6 3.4 41
Netherlands 2,950.7 0.6 22,2371 0.7 1.7 2.6
Portugal 1,928.6 4.1 34,985.8 3.1 3.4 3.8
Spain 9,946.8 5.3 92,495.0 3.8 3.5 3.4
Sweden 3,875.6 5.6 23,256.6 1.0 27 2.9
UK 13,516.7 -0.4 173,633.2 -0.9 2.8 4.2
EU-15 196,055.2 3.7| 1356,357.2 -0.3 4.4 4.8

Notes: For the countries of the EU-15 not mentioned here, there is no official data available. However, in order to attain good
estimates for the EU-15, data for these countries has been estimated by assumptions of average growth rates or average
weights of sectors in manufacturing.

Source: Eurostat, DIW (2002).

Table 1-8: Productivity and labour costs of the EU-15 member countries in sector NACE 31

Productivity: real output Labour costs per In % of total manufacturing
per person employed employee in 2001
in 1000 % p.a. in 1000 % p.a. Productivity Labour costs
EUR 1995-2001 EUR 1995-2001 per employee

in 2001 in 2001
Austria 298.3 18.6 41.3 -3.1 165.3 108.9
Belgium 282.5 9.2 41.8 4.9 108.1 101.6
Denmark 142.7 3.2 34.6 9.0 95.5 97.3
Germany 175.0 5.8 51.0 2.6 95.7 112.9
Greece 120.3 3.4 21.0 5.3 123.2 105.1
Finland 198.6 8.0 39.8 -1.6 94.8 116.2
France 138.3 1.1 39.1 21 75.9 104.6
Ireland 257.7 18.5 26.1 10.4 66.9 88.1
Italy 108.9 -0.6 28.6 13.0 82.4 114.7
Luxembourg 125.6 3.5 451 11.9 52.6 110.0
Netherlands 132.7 -0.1 35.8 -13.5 65.1 96.0
Portugal 55.1 1.0 14.2 9.0 91.6 120.2
Spain 107.5 1.5 26.0 16.1 101.3 119.0
Sweden 166.6 4.6 394 -5.8 92.5 99.8
UK 77.8 0.5 36.3 11.0 66.0 105.0
EU-15 144.5 4.0 39.9 3.4 92.1 115.5
Notes: For the countries of the EU-15 not mentioned here there is no official data available, however in order to
attain good estimates for the EU-15, data for those countries has been estimated by assumptions of average
growth rates or average weights of sectors in manufacturing.

Source: Eurostat, DIW (2002).
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Old-economy dynamics in the electrical machinery industry

Sector NACE 31, the electrical machinery industry, exhibits developments that are much more
comparable to the dynamics in total manufacturing in the EU-15. The development of production
value, operating surplus and employment followed the general trends of the entire manufacturing
sector (see Table 1-2). Production value grew by 3.7% p.a., and labour productivity by 4.0% p.a.
in the EU-15 average. Employment levels even decreased by —0.3% p.a.

However, Ireland and Austria are exceptions where large production capacities were built up in
the period from 1995 to 2001. Irish labour costs per person employed are among the lowest in
Europe; Austrian labour costs per person are close to the EU-average. Germany, the largest
producer in this sub-sector, is characterised by the highest labour costs per person employed and
only slightly above average labour productivity. In Germany, the annual reduction of employment
is almost as large as the annual growth of labour costs per person employed, indicating that
increasing labour costs went hand-in-hand with a reduction of persons employed.

1.3.3 Manufacture of radio, television and communication equipment and
apparatus (NACE 32)

Table 1-9: Production and employment of the EU-15 member countries in sector NACE 32

Production value at 1995 Number of persons Share in total
prices employed in 2001 manufacturing in % in 2001
in EUR (m) % p.a. % p.a. Prod. value
2001 1995-2001 2001 1995-2001 at '95 prices Employment

Austria 6,365.2 5.2 30,470.6 -1.2 5.5 4.8
Belgium 4,646.1 6.2 17,198.0 -1.6 2.6 2.6
Denmark 1,982.5 8.0 12,632.0 1.5 2.8 2.7
Finland 19,710.8 27.8 43,468.4 11.6 21.5 9.9
France 33,624.8 10.0 151,244.3 3.2 4.5 3.7
Germany 39,667.1 9.8 181,064.6 0.3 29 2.4
Greece 792.9 18.6 2,772.6 1.0 3.5 1.2
Ireland 2,457.4 7.6 13,923.4 10.4 2.6 5.6
Italy 9,299.1 -2.9 100,565.8 -1.1 1.5 2.2
Netherlands 10,868.5 8.4 38,260.2 1.6 6.1 4.4
Portugal 4,396.9 19.3 20,818.9 5.8 7.8 2.2
Spain 3,315.0 -2.3 27,832.3 -0.5 1.2 1.0
Sweden 20,288.9 17.8 49,912.2 4.8 14.3 6.3
UK 23,013.4 5.2 149,815.3 1.4 4.8 3.7
EU-15 170,950.8 8.4 826,463.9 14 3.8 29

Notes: For the countries of the EU-15 not mentioned here, there is no official data available. However, in order to attain good
estimates for the EU-15, data for these countries has been estimated by assumptions of average growth rates or average
weights of sectors in manufacturing.

Source: Eurostat, DIW (2002).
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Table 1-11: Productivity and labour costs of the EU-15 member countries in sector NACE 32

Productivity: real output Labour costs per person In % of total manufacturing
per person employed employed in 2001
in 1000 EUR % p.a. in 1000 EUR % p.a. Labour costs
(2001) 1995-01 (2001) 1995-2001 Productivity per person
employed
Austria 208.9 6.5 53.7 1.5 115.7 141.5
Belgium 270.2 7.9 56.1 2.7 103.3 136.5
Denmark 156.9 6.4 37.2 3.7 105.0 104.7
Finland 453.5 14.5 39.9 4.4 216.4 116.6
France 222.3 6.5 47.6 3.0 122.0 127.5
Germany 2191 9.5 49.6 1.9 119.8 109.8
Ireland 176.5 -2.5 34.5 7.4 45.8 116.3
Italy 92.5 -1.9 29.5 2.8 70.0 118.2
Netherlands 2841 6.8 57.2 1.6 1394 153.5
Portugal 211.2 12.8 16.1 -0.6 350.9 136.0
Spain 119.1 -1.8 36.7 5.1 112.2 167.9
Sweden 406.5 12.4 52.1 8.0 225.6 131.7
UK 153.6 3.8 39.5 104 130.3 1141
EU-15 206.8 7.0 44.4 4.1 131.8 128.5
Notes: For the countries of the EU-15 not mentioned here, there is no official data available. However, in order to attain good
estimates for the EU-15, data for these countries has been estimated by assumptions of average growth rates or average
weights of sectors in manufacturing.

Source: Eurostat, DIW (2002).
Dynamic Growth in 32.1 and 32.2

Manufacturers of radio, television and communication equipment (NACE 32) experienced a
period of dynamic growth between 1995 and 2001. The average annual growth rate in this period
was on average 8.4% within the EU-15, which was much more dynamic than in GDP total. Cons-
equently, the share and importance of the sector in total manufacturing grew continuously. The
sector exhibited especially strong production growth rates in Finland, Portugal, Greece and Swe-
den. Labour productivity also increased considerably in this period, by 7.0% on average. Finland,
Portugal, and Sweden reported the highest growth rates of all member countries. At the same
time, employment levels in this sector did not significantly increase in the EU (+ 1.4% p.a. EU-15
average). Only Finland and Ireland reported strong growth rates in number of persons employed.

High degree of regional specialisation

NACE 32 is characterised by very strong regional specialisation within the EU. Especially some of
the smaller countries have built up comparative advantages in certain niches (see Table 1-3).
Ireland is highly specialised in the production of electronic components (NACE 32.1.), Finland
and Sweden enjoy comparative advantages in the production of telecommunication apparatuses
(NACE 32.2.).

Interestingly, Ireland only started to specialise in the production of electronic components in 1997,
but experienced dynamic growth thereafter. The Irish nominal production value in 32.1 grew by
45% p.a. from 1995 to 1999. The high share of gross operating surplus in turnover (above 70% in
each year from 1997 to 1999) allowed for further large investment: Gross investment in tangible
goods reached its peak in 1998 with 613.2 Mio Euro and was at 343.9 Mio Euro in 2001.

Finland and Sweden show high labour productivity

Finland’s production of telecommunication apparatuses and mobile phones is characterised by
very high labour productivity. At the same time, personnel costs per person employed are lower
than the EU-15 average, such that gross operating surplus per person employed is far above the
average. The nominal production value grew by 36.9% p.a. between 1995 and 2000. Sweden
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has also specialised in DL 32.2, although less than Finland: 14% of its production value in manu-
facturing originated from this area in 2000. This sub-sector in Sweden is also characterised by an
above-average labour productivity and gross operating surplus per person employed. However, in
contrast to Finland, labour costs in Sweden per person employed are above the EU-15 average.

Sluggish demand in consumer electronics

In the third sub-sector of NACE 32, the manufacture of television and radio receivers, Germany
(36%) and the United Kingdom account for about 50% of real output and are both specialised in
this field (see Table 1-3). However, manufacturing activities in TV and radio receivers is shrinking
in Germany. The numbers of enterprises, employment, and nominal output have decreased from
1995 to 2000, indicating a much less positive demand climate for these products than for other
ICT goods.

Sub-sector DL 32.3 seems to be in a better position in the United Kingdom than in France or
Germany. The number of enterprises still increased between 1996 and 2000 and growth of
nominal output was also positive. But even here signs of weakness emerged. Growth of value
added between 1996 and 1999 was only half as large as in manufacturing total and gross
operating surplus decreased in the same time.

1.4 Size class distribution

Table 1-12: Size class distribution in the manufacture of electric machinery and electronics in the

EU-15 (2000)
Enterprises with ... persons employed
1t09 | 10to49 |  50t0249 250 and more

share in %

NACE 30
Turnover 1.3 3.6 7.4 87.6
Persons employed 4.0 7.6 13.0 75.4
Number of enterprises 74.6 16.7 5.9 2.8

NACE 31
Turnover 3.7 10.0 16.5 69.8
Persons employed 7.3 15.2 19.4 58.1
Number of enterprises 71.0 21.9 5.4 1.7

NACE 32
Turnover 21 4.3 9.0 84.6
Persons employed 5.8 9.6 14.2 70.4
Number of enterprises 79.7 14.4 4.2 1.7
Notes:1) For confidentiality reasons, these estimates of the size class distribution in the EU-15 do not include Belgium and
Portugal at all. In addition they do not include Spain, Austria and Finland in sector 30, Ireland and Finland in sector 31 and
Ireland and Austria in sector 32. 2) Estimates for 2000 have been achieved by assuming the same structure as in 1999.

Source: Eurostat, DIW (2002).

Large firms dominate in sectors 30 and 32

The sector is characterised by a high degree of concentration. This is particularly the case for
sectors 30 and 32, where rapid technological progress and the production of electronic mass
products enhanced economies of scale and hence the concentration process. Taking advantage
of these economies of scale contributes positively to productivity levels in large firms in this
sector. As a consequence, large firms contribute more to turnover than to employment shares
within the three size classes. The enormous growth rates of the ICT-producing sectors in the
second half of the nineties were mainly achieved by a few very large firms in some of the highly
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specialised smaller countries, like Nokia in Finland, Ericsson in Sweden, and American firms
active in the Irish computer industry.

In sector 31, smaller-sized firms are more efficient than the firms of the same size class belonging
to sectors 30 and 32. In the former, the relationship of turnover and employment shares in the
three lower size classes is higher than in the latter two sectors. One reason is that the goods
belonging to sector 31 are more specialised and tailor-made, such that smaller firms can
efficiently supply these markets. However in all three sub-sectors, only the largest size-class
contributes more to turnover-shares than to employment-shares.

1.5 Trade balance

Table 1-13: Total exports of EU-15 member countries and the share of their exports to extra-EU

countries (2000)
NACE 30 NACE 31 NACE 32
total extra-EU total extra-EU total extra-EU
in EUR (m) in % in EUR (m) in % in EUR (m) in %
of total of total of total
Austria 1,093.5 48.2 3,526.4 455 3,397.5 42.5
Belg/Lux 4,722.7 24.0 4,875.5 25.4 7,409.3 33.6
Denmark 1,111.0 334 2,373.3 31.8 2,690.6 24.8
Finland 458.9 59.1 2,558.4 64.8 9,358.5 47.9
France 10,511.3 30.4 13,821.8 44.0 22,639.6 43.7
Germany 17,610.7 34.2 29,547.0 50.2 31,937.9 43.7
Greece 98.9 65.9 237.4 58.8 362.8 85.0
Ireland 18,543.4 30.3 2,338.6 31.7 7,734.5 49.6
Italy 3,445.3 31.9 8,975.8 39.1 7,299.1 52.8
Netherlands 25,045.4 18.9 5,019.4 26.8 5,666.9 22.9
Portugal 90.6 29.0 1,812.2 15.6 1,769.2 24.8
Spain 1,942.5 16.4 4,543.9 30.9 3,822.9 31.3
Sweden 810.1 53.2 3,5687.9 56.6 15,992.7 61.0
UK 21,922.3 32.5 11,313.9 54.0 24,907.0 38.5
Sum EU-15 107,406.5 28.8 94,531.5 44.2 144,988.5 43.5
EU-15 30,940.3 100.0 41,7421 100.0 63,221.8 100.0
Source: Eurostat, DIW (2002).
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Table 1-15: Total imports of EU-15 member countries and the share of their imports from extra-EU

countries (2000)
NACE 30 NACE 31 NACE 32
Total extra-EU total Extra-EU Total extra-EU
in EUR (m) in % in EUR (m) in % In EUR (m) in %
of total of total of total
Austria 2,498.2 39.0 3,660.1 42.7 4,321.6 51.3
Belg/Lux 6,005.8 34.4 5,243.0 32.9 7,449.2 37.7
Denmark 2,495.3 15.0 2,068.0 25.5 3,123.2 21.6
Finland 1,530.1 41.7 2,190.9 53.2 4,576.2 72.0
France 16,865.0 58.0 12,269.3 45.8 21,421.8 63.1
Germany 29,836.2 71.3 23,005.3 67.9 33,176.3 68.9
Greece 854.2 18.6 690.2 28.3 1,542.1 19.9
Ireland 10,957.7 57.4 2,480.0 65.9 6,310.1 62.8
Italy 8,998.9 20.8 7,440.0 31.3 12,509.3 32.2
Netherlands 25,925.6 62.5 5,697.3 52.6 9,705.5 60.0
Portugal 1,061.0 9.5 1,502.8 12.9 2,289.3 28.9
Spain 5,061.5 36.6 5,228.8 26.0 8,463.3 38.9
Sweden 3,564.8 17.2 4,241.3 40.2 7,895.8 41.5
UK 31,998.1 55.2 13,449.1 57.9 33,561.4 63.3
Sum EU-15 147,652.4 54.1 89,166.0 49.8 156,345.0 56.3
EU 15 79,823.8 100.0 44 .417.7 100.0 87,974.7 100.0
Source: Eurostat, DIW (2002).
Table 1-16: Trade balances of EU-15 member countries in sectors NACE 30-32 (2000)
Trade balance
NACE 30 | NACE 31 | NACE 32
In EUR (m)
Austria -1,404.6 -133.6 -924.0
Belg/Lux -1,283.1 -367.4 -39.9
Denmark -1,384.3 305.3 -432.6
Finland -1,071.2 367.4 4,782.3
France -6,353.7 1,552.5 1,217.9
Germany -12,225.5 6,541.7 -1,238.4
Greece -755.3 -452.8 -1,179.3
Ireland 7,585.7 -141.4 1,424 .4
Italy -5,5653.5 1,535.9 -5,210.2
Netherlands -880.2 -677.9 -4,038.7
Portugal -970.4 309.3 -520.1
Spain -3,119.1 -685.0 -4,640.4
Sweden -2,754.7 -653.4 8,096.9
UK -10,075.8 -2,135.2 -8,654.4
EU-15 -48,883.6 -2,675.6 -24,752.9

Source: Eurostat, DIW (2002).

The ICT-manufacturing industry is at the forefront of globalisation. Components, intermediary
goods, and final products are heavily traded, both within the EU and internationally.

Large trade deficit of EU-15 with computers

The EU-15 is a net importer of electrical machinery and electronics. The trade deficit with office
machinery and computers is particularly large. All member countries of the EU-15 have a trade
deficit with office machinery and computers except for Ireland, which is highly specialised in the

17
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production of computers. Among the EU-15 member countries Germany has the highest trade
deficit.

The high demand for computers in the EU-15 compared to the European supply results in only
28.8% of the exports of all EU-15 member countries leaving the EU-15, which is much less than
in manufacturing as a whole. (The large share of Greek exports to extra-EU countries is not
highly relevant, considering the small absolute value of Greek exports of computers and office
machinery.) For the same reason, 54.1% of the EU computer imports come from outside the EU-
15. This share is much higher than in manufacturing as a whole.

The more traditional electrical machinery sector NACE 31 shows only a small trade deficit for the
EU-15 in 2000 (whereas in 1999 it was still a surplus). Germany, the country with the highest
degree of specialisation in this sector shows the highest trade balance surplus.

The EU-15 is also a net importer of radios, TVs, and communication equipment (NACE 32). The
trade deficits are especially big for NACE 32.1 (electronic components) and NACE 32.3 (TVs,
radios, sound and video apparatuses). The products of both sub-sectors are mainly imported
from Asia and the USA. In telco and communication equipment, the EU-15 shows a positive trade
balance, thanks to Finland and Sweden’s specialisation in this area, and the strong position of
some German and French firms. Spain, Italy, and the Netherlands (all with small production
capacities in this sector) are net-importers of NACE 32.2 with big trade deficits. Table 1-14
presents trade data for all three sub-sections of NACE 32.

Table 1-17: Total exports and imports” of EU-15 member countries in sub-sectors NACE 32.1-3.

(2000)
NACE 32.1 NACE 32.2 NACE 32.3
Export Import Export Import Export Import
In EUR (m)
Austria 1,687.4 1,495.3 364.3 1,567.4 1,345.8 1,258.9
Belg/Lux 2,115.1 2,109.3 1,640.1 2,499.2 3,654.2 2,840.7
Denmark 306.4 615.5 1,333.0 1,335.6 1,051.2 1,172.1
Finland 509.6 2,308.0 7,250.1 978.1 1,598.8 1,290.1
France 9,495.9 9,698.8 8,809.4 5,237.1 4,334.4 6,485.9
Germany 13,941.5 16,077.9 13,062.2 7,639.2 4,934.2 9,459.1
Greece 21.5 158.1 307.3 926.7 34.0 457.4
Ireland 3,556.8 3,823.7 3,676.7 1,985.5 501.0 500.9
Italy 3,029.4 4,233.0 29144 5,179.5 1,355.3 3,096.7
Netherlands 3,406.2 4,138.6 1,238.6 3,252.2 1,022.1 2,314.7
Portugal 596.4 781.1 104.9 766.7 1,067.9 741.4
Spain 842.1 1,560.5 1,365.1 4,056.5 1,615.7 2,846.2
Sweden 858.9 2,818.5 11,259.9 2,349.5 3,873.9 2,727.7
UK 9,001.9 13,084.7 11,367.7 12,672.6 4,537.4 7,804.1
EU-15 23,912.6 39,905.7 27,952.5 22,513.4 11,356.7 25,555.6

Notes:1) Estimates calculated by assuming a constant structure among exports and imports of the sub-sectors.

October 2002

Source: Eurostat, DIW (2002).
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1.6 Sector specific issues and challenges

Different dynamics in the sub-sectors

Each of the sub-sectors in this report has different market dynamics, value-chains and market
players. For the purpose of this report a single differentiation is made between electrical
engineering (NACE 31.1 and 31.2) and the ICT-producing industries (NACE 30 and 32). Electrical
engineering (electrical motors, generators, transformers, electricity distribution and control
apparatus) is a more traditional, albeit engineering-intensive, manufacturing sector, producing
mainly intermediate and investment goods for other sectors, such as electrical utility companies
or the transport equipment sector.

The ICT-producing industries, on the other hand, belong to the very dynamic high-tech market,
which constitutes an important part of the “digital economy”, manufacturing hardware for data
processing, communication infrastructure, and end-user equipment for play back of different
media. The ICT-producing industries represent 31% of the overall ICT market. The remaining
69% comprise ICT services, which are not included in this sector report (see EITO 2002 for a
more detailed break-down of the ICT market).

Electronics sector contributes considerably to productivity and economic growth

The electronics industry has been the fastest growing business sector in many European
countries during the last few years, contributing considerably to the overall productivity and
economic growth. Some countries with large ICT-shares in total manufacturing, such as Finland
and Ireland, have experienced above average multifactor productivity (MFP) growth in the second
half of the 1990s. In other words, the electronics industries contributed considerably to the “new
economy” phenomenon (high productivity gains, high growth rates, and low inflation) that was
experienced in the second half of the 1990s. The positive influence of these sectors on macro-
economic development in many countries has been demonstrated by a number of researchers
(e.g. Jorgenson and Stiroh, 2000; Oliner and Sichel, 2000).

The huge productivity gains of the electronics industry are commonly attributed to the very high
rate of technological progress in this sector. In the semiconductor industry, this phenomenon has
become known as “Moore’s Law”. an exponential growth in the number of transistors per
integrated circuit at constant prices every couple of years. In addition to rapid technological
progress, the ICT-manufacturing sub-sectors are usually characterised by fierce price
competition, cyclical demand, and a high degree of industry- and supply-chain-integration. The
production of ICT goods is a truly globalised business with a high division of tasks across
company and country borders (see 1.6.2). Growing penetration rates of computers and increased
demand for Internet access, mobile communication and company internal networks has driven
the pace of sector growth.

No simple linear relationship between ICT-usage and productivity

However impressive the productivity gains in the electronics industry, the productivity impact of its
outputs on ICT-using industries remains moot (Pilat and Lee, 2001). In other words, no simple
linear relationship between the level of ICT-usage and productivity has been proven.

1.6.1 Value chains

The electrical engineering and the electronics industries exhibit significant differences in their
production schemes and their degree of vertical integration. In electrical engineering, Original
Equipment Manufacturers (OEM) are often highly vertically integrated, keeping large parts of the
entire production and value-creation process in-house. In contrast, the electronics industry is
characterised by high specialisation of firms along the value chain. The highly modular set-up of
electronic products allows OEMs to outsource production steps and to purchase parts and
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modules from specialised manufacturers. As a consequence, the value chain in the electronics
industry is more complex, involving more players and stages. Figure 1-1 shows typical supply
chains for both sub-sectors.

In the electronics industry, Raw Materials Suppliers provide silicon, plastics and other basic
inputs needed for production. These raw materials are generally purchased by Printed Circuit or
Printed Wiring Board Manufacturers or by Parts Suppliers that manufacture bare boards,
resistors, switches or other components. Typical companies on this step of the value chain would
be Intel or Epcos.

Chip brokers and other trading companies often act as intermediaries between the suppliers of
basic electronic components, semiconductors, and boards on the one side and so-called Contract
Electronics Manufacturers (CEM) on the other. CEM assemble boards, chips and components as
a contract-based service to OEMs, who have outsourced these simple production steps. A typical
example for a CEM is Solectron (www.solectron.com), the world’s largest electronics
manufacturing service company. OEMs, such as IBM or Nokia, only assemble the final products,
which are then sold to the customers (either directly or via retailers).

In Electrical Engineering, the first two steps are similar to those in the electronics sector. The
main difference is that electrical components in most cases are not traded via an intermediary.
Furthermore, manufacturing is mainly carried out by OEMs themselves.

Figure 1-1: Supply Chains of the Industry Sectors
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The higher complexity of the electronics supply chain can be attributed to a variety of factors:
Many products in the electronics industry are highly standardised

This is especially the case for electronic components. Standardisation enables outsourcing and
has led to the emergence of CEMs, who usually run a variety of assembly facilities at low-cost
locations, helping their OEM customers to save production costs. OEMs have in some cases
become almost virtual companies, just performing development and marketing for their products,
with the actual production tasks being carried out by a variety of suppliers and CEMs. The CEM
market is currently among the fastest growing segments of the electronics industry overall. With
an average annual growth of more than 25%, CEMs are expanding twice as quickly as the total
electronics industry (see Ernst, 2000, p.3). Many CEMs are continuing to reinforce their business
positions by upgrading existing facilities and acquiring new plants. Nearly 65% of all contract
manufacturing growth has reportedly been related to acquisition of OEM manufacturing facilities,
engagement in mergers, and expansion of types of services offered (see Nighswonger, 2000). In
contrast, in the electrical engineering sector customised products play a more important role.
Therefore, firms in this industry often take care of component sourcing themselves, as in most
cases parts have to be tailor-made.

Price competition is very intense

As a result of the high degree of standardisation of parts and components, price competition in
the electronics industry is more intense than in the electrical engineering sector. This has put
pressure on manufacturers to experiment with cost-saving strategies and has resulted in
extensive outsourcing of production to CEMs and into low-wage countries, making the value
chain more complex and reducing the degree of vertical integration of OEMs.

Electronic components are suitable for broker intermediaries

The high degree of product standardisation and high price volatility create business opportunities
for chip traders and other intermediaries within the value chain because they help to increase
market transparency and to match supply and demand. By decreasing searching costs and by
providing inventory stocks that help to leverage fluctuations in supply and demand, these
intermediaries help to speed up order-to-delivery times.

Transportation costs for electronic components are low

Compared to the value of electronic components, transportation costs are often very low.
Consequently, it can be economically profitable to fly chips from Texas to Taiwan for assembly,
flying back the finished products to Texas — this can still be cheaper than assembly in Texas.
Thus, the integration of intermediaries and CEMs in the supply chain is not restricted by logistical
problems or high transportation costs. This is much less the case in the electrical engineering
industry, where products and modules are often clumsy, heavy, and expensive to transport.

All of these factors contribute to the more complex set-up of the value-chain in the electronics
sector and make it especially suitable for a range of e-business applications, such as online
marketplaces or e-procurement (see 2.2 for a more detailed discussion).

1.6.2 Gilobalisation

Production of electronics is a truly global business

The electronics industry is at the forefront of globalisation. Fifteen years ago the point of sale was
an excellent indicator of the point of production and thus national markets could be assessed
accurately. Today, some large OEMs in the consumer electronics industry as well as in the office
equipment sector, have almost become virtual companies - inventing, designing and marketing
products, but not actually producing them. Many of these new virtual companies have sold their
manufacturing facilities to CEMs, as stated above. Moreover, distributors are becoming more
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important. Most components are no longer sold directly to OEMs or CEMs, but are traded via
globally acting intermediaries (see EECA, 2001). Consequently, only a very small proportion of
manufacturing remains in Europe. Market shares of Asian companies are constantly rising.
Moreover, even products with a German or Italian brand are usually not manufactured in Europe
anymore.

Manufacturing of Semiconductors

There is a huge gap between the US share of world exports (18%) and its
market share based on company ownership (32%). This suggests that a
high share of US production is taking place overseas. The same pheno-
menon, but the other way round, is observable in Asia (38% by country of
origin, 19% by ownership). These figures indicate that there is already an
important number of companies that are based and produced in Asia, but
that there is also a considerable number of foreign firms from US and
Europe that have shifted their manufacturing sites to Asian countries.

(Ernst 2000, pp 4-5; and Hadfield 1998)

Globalisation and price competition go hand-in-hand

Globalisation is both an effect and a cause of strong price competition in the sector. Firms are
constantly looking for strategies to reduce costs and to speed up time-to-market. Outsourcing of
production steps to cost leaders is a viable way to achieve this. Labour-cost differences are
obviously an important factor in remaining competitive and have led to a reallocation of
production into low-wage-countries. The first firms who practised such strategies gained cost-
advantages over their competitors, which allowed them to increase price competition to win
market shares. Competitors answered by also outsourcing production steps, which again sped up
globalisation and price competition.

International mergers and acquisitions

Globalisation is also accompanied by increasing concentration through mergers, acquisitions, and
co-operation (for example Fujitsu and Siemens, or Sony and Ericsson). Multinational companies
have emerged as a result. International dispersion of the value chain and the creation of global
production networks were important organisational innovations that have helped firms to remain
competitive.

Geographic concentration and specialisation

In the electronics industry manufacturing is often de-coupled from product development, and is
dispersed across firm and national boundaries. The geographic dispersion to areas with
comparative advantages has led to the emergence of a few highly specialised local clusters. The
hard disk drive (HDD) industry provides an example both of the strong geographic dispersion, as
well as of its spatial concentration: Until the early 1980s, almost all HDD production was
concentrated in the US, with limited additional production facilities in Japan and Europe. Today,
less than 10% of the final assembly of HDDs remains in the US and the EU, while Southeast Asia
dominates with almost 70% of world production, based on units shipped. Slightly less than half of
the world’s disk drives come from Singapore, with most of the rest of the region’s production
being concentrated in Malaysia, Thailand and the Philippines (see Ernst, 2000, p.4).

Throughout the entire electronics value chain, some trends are omnipresent: Labour-intensive,
volume manufacturing has been shifted to CEMs in Asia, while Europe and the US retain the
high-end, knowledge-intensive stages of the value chain, such as product development and R&D.
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Electrical engineering remains in Europe

The less standardised products of the electrical engineering sector (engineering-intensive motors,
generators etc.) are still manufactured mainly in the Member States. The electrical machinery
sectors have seen some relocation of production to low-wage countries, but mostly inside
Europe. The majority of the manufacturing facilities nevertheless remain inside the EU member
countries because they have the needed know-how. The markets for some electrical engineering
products, such as high-voltage generators, are strongly regulated for safety reasons, which
makes outsourcing more difficult because of the necessary control and supervisory work.
Germany dominates many electrical engineering sub-sectors. Most OEMs in this segment are big
European or American enterprises, such as ABB, Siemens, Alcatel, or General Electric.

1.6.3 Electronics as part of the Internet value chain

Figure 1-2: The WWW-Value Chain
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The electronics industry is part of the Internet value chain. Figure 1-2 shows the different
industries and value-creating steps involved in creating a WWW offer. This could be a website, a
company-internal Internet-project (such as e-procurement or e-learning), or a commercially run
Internet service (such as Yahoo or GMX). All these projects require access to technological
infrastructure (which is produced by the ICT-manufacturing sector), content (which is either
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bought or self-produced, and in many cases needs to be aggregated and ordered), and services
(such as an Internet service provider and eventually professional support in planning, organising,
and programming the WWW offer).

One of the interesting aspects of this sector report is the fact that the electronics industry is both
an ICT producer and an e-business user. As an ICT producer, the sector cashed in on the
exploding demand for Internet and mobile communication infrastructure and user devices during
the 1990s. Not surprisingly, the sector was among the fastest growing industries throughout
Europe in the last decade. Countries with large shares of ICT production in total manufacturing
enjoyed enormous GDP growth and low unemployment levels (Finland and Ireland). The Internet
hype of the late 1990s had many winners — clearly the ICT manufacturers were among them.
However, with the end of the Internet-hype in late 2000, the ICT-producing industry has dived into
a deep and ongoing recession.

Conversely, the sector is not only a producer of necessary Internet infrastructures, but also one of
the early adopters of e-business. Obviously, the industry is much more “IT-savvy” and willing to
experiment with new IT-driven solutions than many other sectors. In addition, the industry is also
very suitable for a wide range of e-business solutions and soon realised the numerous
opportunities these promised. Chapter 2 will further discuss these issues.

1.6.4 General trends of the European ICT-manufacturing industry

The Western European ICT-manufacturing market experienced years of very high growth rates
during the 1990s. Figure 1-3 shows growth rates for the combined industries of hardware for
office machines, data processing equipment, data communications equipment, and of software
and IT-services. Main drivers for growing demand were:

e high expenditures of telecommunication firms into their network infrastructures;
e growing penetration of PCs in homes and offices;

e growing penetration of mobile telephony across Europe;

o the trend towards multimedia applications and hardware;

o the emergence of the Internet as a mass medium;

e corporate account investments into ICT;

e and the debate about the year 2000 bug that gave a boost to early replacement sales in
the late 1990s.
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Figure 1-3.: Western European IT market growth rates in %, 1994-2003
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However, the years 2001 and early 2002 were more difficult for manufacturers of IT-equipment.
Demand slowed down with the oncoming end of the Internet hype and a difficult macro-economic
environment in many member states that led to decreased corporate investment and consumer
spending. Mobile phone and PC penetration had already reached high saturation levels, limiting
the potential for further market growth. Figure 1-4 shows that the total growth in the IT sector was
almost entirely due to high growth in software and services. Manufacturing of IT, on the other
hand, plummeted in 2001 and still shows no clear signs of recovery in 2002.

Figure 1-4.: Western European ICT market value growth by product segments, 2001-2002
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The latest EITO report (EITO 2002) discusses major trends in a variety of ICT market segments.
We summarise the main findings that are relevant for this sector report on the following pages.®

Consumer electronics

In the consumer electronics sector, growth has only taken place in high-end categories. DVD,
MP3 and car navigation were the growing product categories whereas in the market for video
systems, TV sets or hi-fi equipment, demand slowed down. Mobile telephone sales decreased by
31% in 2001. Much attention was paid to convergence as a future trend for the industry.
Convergence means that single applications like telephony or TV services are no longer
restricted to a single technical platform. Instead, devices that can be used for multiple data
sources and communication purposes are currently being developed. Examples are the
combination of navigation and communication devices in cars, or hardware that provides Internet
access via TV networks. The borderlines between computers, consumer electronics and
telecommunications are expected to become increasingly blurred. This trend toward convergence
makes new standardisation activities necessary (see GFU, 2001). However, no “block-buster”
products have yet been developed that could significantly increase sales in this market segment
in the near future.

Computer hardware and other office equipment

Computer hardware had a bad year 2001 in all European countries (-4.4% in 2001, a further
decline by -1.7% is expected by 2002). The server market was largely affected by the economic
slowdown and replacements were delayed. This was combined with declining prices especially in
the entry server market. The high-end server market, however, experienced some resurgence in
2001. PC sales exhibit weak consumer demand and decreased spending from large corporate
accounts, which implemented cost saving strategies to deal with the weak economic situation.
Spending on portable computers was also slow in 2001, but is expected to rebound in 2002. The
long-term prospects for portables are good, as Europe still has low penetration levels. Portables
are expected to replace some desktop systems and enjoy growing popularity when appropriate
wireless communication and applications become available. Traditional workstations suffered
from the sluggish demand from telcos and financial institutions that are currently struggling with
the debt issues and the weak economic situation. The printer market was also affected by weak
demand for PCs. However, 2002 and 2003 should generate moderate growth again. Other office
equipment (e.g. copy machines) stagnated as well, suffering mainly from the economic
slowdown. This market segment had zero percentage growth in 2001 (see EITO 2002, p. 68-69).

Datacom and network equipment

The datacom and network equipment market grew by 0.1% in 2001 and was expected to grow by
3.1% in 2002. In the enterprise area, growth was solid in 2001, but slowed down in 2002 as the
market felt the impact of postponed ICT projects requiring enhancement in the networking
infrastructure. On the operators’ side, the only market showing a positive growth trend was
transmission, while all others (Private Business Exchange, circuit switching and cellular mobile
radio infrastructure) declined throughout 2001. Overall drivers of this market segment include the
Internet Protocol (which still shows growing adoption), broadband access, optical infrastructure
and wireless data (see EITO 2002, p. 70-71). In contrast to the slightly optimistic outlook provided
by EITO, representatives from firms in this market segment are currently rather sceptical about
the near-future growth potential of datacom and network equipment.”*

% Most of the discussion in EITO is based on analysis and developments in late 2001. From the current
perspective (September 2002), some of the expectations mentioned in EITO appear as too optimistic.

* Based on interviews with our sector experts Michael Nenninger and Dr. Peter Rohrbach, Siemens AG.
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LAN hardware

The need for high-availability networks will continue to be one of the most prominent drivers of
Local Area Network (LAN) switching growth. Growing acceptance of high-speed LAN switching
technologies will result from customers continuing to ask for better performance. The growing
need for more bandwidth in the LAN is being fuelled by ever-increasing Internet/Intranet
requirements. Features such as electronic commerce, e-learning and remote access connectivity
are adding fuel to this market segment as customers attempt to leverage their network
investments. Large corporations in Europe are starting to be saturated with LANs; nevertheless,
the size of these LANs will continue to grow. Opportunities for installing new LANs should be
found in SMEs wanting to explore the advantages of internal connectivity. In contrast to high-
speed switching technologies, sales of traditional LAN technologies (Ethernet, Token Ring etc.)
are expected to slow down in the future (see EITO 2002, p. 71-72).

PBX and key systems

Private telecommunications switches used for switching incoming and outgoing calls have been
negatively impacted since 2000 by the emergence of Voice-over-IP, and the post-Y2K hangover
in sales. In 2001, other factors contributed to the decline of the market. The high number of
bankruptcies and lay-offs has created a surge in supply of used PBX equipment in the second-
hand market. Also, the state of the economy is placing downward pressure on sales volumes and
prices (see EITO 2002, p. 72).

Switching, transmission and cellular infrastructure equipment

The packet-switching and routing market continued to grow at only moderate rates in 2001. The
economic slowdown in combination with a slowdown in IT spending is affecting the growth of the
Wide Area Network (WAN) switch market as service providers and enterprises are likely to put off
investments in IT as much as possible to improve profitability.

Dense Wavelength Division Multiplexing (DWDM) continued to increase as a percentage of
carriers’ total optical spending in 2001. Carriers will continue to view DWDM as a means of
scaling infrastructure capabilities, reducing the cost of supplying bandwidth, and enabling new
service offerings.

Spending on cellular mobile infrastructure declined in 2001, as European telcos put a brake on
their investments. Growth was expected to come from first investments in UMTS networks, but
delays in their roll-out coupled with sharing agreements between operators are negatively
impacting the hardware market.

Analogue modems and ISDN equipment were strongly affected by the slowdown. On the other
hand, the DSL network equipment market is still growing at a good pace. The trend toward higher
bandwidth and always-on connectivity will be the main driver for future deployment of broadband
access, providing a positive outlook for the DSL market. However, in the near future, ISDN and
dial-up services will remain attractive for home users and very small businesses in particular (see
EITO 2002, p. 72-74).

Hopes for the future

Despite the impact of the economic slowdown on most IT-manufacturing segments, the longer-
term outlook is positive. The share of firms and households with Internet access is still growing,
and so is the demand for bandwidth, network equipment and user devices. Investment in UMTS
infrastructures will take place in the long run, although not at the high levels once forecast. In
contrast to early UMTS scenarios that strongly believed in customer-driven solutions and
revenues, actual demand for broadband mobile infrastructures might be driven by B2B solutions
and demand from business customers. An upswing in the general economic situation could
trigger new investments into ICT goods, also resolving the delay in replacement sales. Finally, the
hopes of the industry depend on its capacity to innovate and constantly develop new products
that will drive customer demand.
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2 Usage of ICT and e-business

2.1 General trends in e-business usage in the sector

Sector is already advanced in e-business usage

The sector is among the early adopters of e-business and already advanced in its usage. The e-
Business W@tch sector survey revealed above-average adoption rates in a number of important
e-business applications. E-procurement, particularly, is much more popular than in other industry
sectors (48.1% of the enterprises procure online compared to an average of 36.0% across all
sectors)s. In the next 12 months, another 9% of enterprises plan to procure online, compared to
6.7% on average. These numbers are remarkable compared to other manufacturing sectors
(24.2% in the metal products industry, 19.5% in the Food, Beverages and Tobacco sector).
Furthermore, the proportion of enterprises that buy online goods that go directly into the
production process is much higher than in other sectors. The early-adopter role of the sector is
highlighted by the large number of companies engaged in e-procurement for more than two
years. However, the popularity of selling online is similar to other sectors (12.4% of enterprises in
the electrical machinery and electronics sector sell online, compared to 12.3% on average).

Large firms lead in some e-business applications

The electronics industry bucks the general trend of large firms leading in e-business adoption. In
procurement and selling there is no great difference between small and large firms. Although
applications are quite different across size classes (big firms have their own complex e-
procurement systems, while smaller companies tend to participate in existing networks,
marketplaces, or implement simpler e-procurement systems), adoption rates for these
applications are high among all size classes.

However, other e-business solutions such as CRM systems or e-learning are hardly used by
small enterprises due to the major costs of implementation and maintenance and the need for
specialised staff. Large firms have the financial resources to buy and implement such e-business
solutions. They spread these investments over a larger number of employees, products, business
units and locations to gain a positive return on their investment.

SMEs do not seem to suffer from a lack of information or a lack of skills

In contrast to the common belief that SMEs are slow to adopt e-business because of specific
skills shortage or a general lack of information about possible benefits, the e-Business W@tch
survey results, interviews with sector experts and a number of other studies give reason to
believe that neither argument holds true for this sector. Problems with recruiting IT personnel
were less frequently reported by SMEs than by large enterprises. In addition, SMEs in this sector
have to a large extent already adopted e-business solutions that make sense for them, such as e-
procurement. SME adoption of e-business is often driven by initiatives from their larger trading
partners, who also contribute to the awareness of e-business solutions. On the other hand, SMEs
remain reluctant to adopt solutions that will hardly reach positive ROIls because they are too
complex and too expensive for their needs — or solutions that threaten their competitive position.
That is actually a sign of high awareness and economic sense and not of a lack of information.

A study carried out by “Bundesverband Materialwirtschaft, Einkauf und Logistik” in late 2001
supports this point of view: it found that among the 195 German SMEs surveyed e-procurement,
e-marketplaces and e-tenders were the most popular e-business applications (see BME, 2002).
In these areas almost 50% of the firms had already begun to implement their own projects or

® Enterprise-weighted survey data
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planned to do so within the next 24 months. Interestingly, e-procurement was rated most
important by mid-sized enterprises (annual purchasing value of 50-100 Mio €). These enterprises
had a higher-than-average information level too.

EDI is still in place

Electronic Data Interchange (EDI), a precursor e-business technology, was implemented in many
firms in the sector during the 1980’s to exchange structured information between business
partners. However, EDI networks were mostly proprietary solutions that required heavy
investments into setting up hardware infrastructure and defining data standards. This lead to the
emergence of a variety of “island” solutions that were expensive to set up and maintain, and not
able to connect to other systems or a standardised, industry-wide solution. Nevertheless, EDI
communication is still widely accepted in the industry. For example, a study carried out by the
Federation of the Electronics Industry found that 80% of the UK’s electronics industry still uses
EDI (see FEI, 2002). One of the current challenges of e-business adoption in the industry is to
integrate legacy EDI and other communication systems into seamless front-to-back-end solutions
that are transparent and based on industry-specific standards that allow connection with partners
across the entire value chain. While this is technologically already feasible, actual implementation
takes time and many firms have not completely integrated their legacy communication systems
into Internet-based solutions.

Electronics industry more advanced than other sub-sectors

The electronics industry is clearly more advanced in e-business adoption than the electrical
machinery sector. In the e-Business W@tch survey, the ICT-manufacturing sector (Nace 30 &
32) reported much higher adoption rates in a number of key indicators than the electrical
engineering industry. Adoption rates were also higher than average adoption across all sectors,
and in some cases the electronics industry reported the highest adoption rates from all sectors.

E-business drivers in the electronics industry

The leading role of the electronics industry in e-business adoption can be attributed to a number
of industry-specific characteristics:

e Product life-cycles are short. Time-to-market is one of the most important strategic
variables in the industry. The high rate of technological progress and innovation led to a fast
depreciation of value of existing products and a constant pressure on manufacturers to be
fast and ahead of the competition. Timely and accurate availability of information is therefore
a pre-requisite for success in this dynamic market. Real time information on prices and
availability of parts and components is important for many manufacturers. Systems such as
electronic marketplaces or SCM can help to provide this information more accurately.

e Electronics is a truly global business. Transportation costs of electronic components are
often negligible given their high value, small size and low weight, allowing for exploitation of
comparative advantages of regions on a global scale. Consequently, firms are highly
specialised and certain production steps are often clustered in a few world-regions (see
1.6.2). Outsourcing and global co-operation in product development and manufacturing are
very common and give rise to complex co-ordination requirements across company and
country borders. E-business tools can help to deal with these needs.

e Standardised components: Electronic components, parts and chips are highly standardised
products that are traded in considerable quantities. Therefore, these intermediary products
are suitable for standardised information flows. The industry is constantly engaged in
initiatives with the aim of further simplifying product descriptions and standardising data
exchange and online trade. Examples are RosettaNet or ProElectron (see Box below).
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ProElectron

ProElectron is the European type designation and registration system for
active electronic components (such as semiconductors, liquid crystal dis-
plays, sensor devices and electronic tubes and cathode ray tubes, etc.). It
provides a concise and unambiguous type designation system for active
components. The system provides designation integrity, and creates a
transparent and unique product identification system. PRO ELECTRON is a
non-profit organisation operating as an agency of the European Electronic
Component Manufacturers Association (EECA), Brussels, Belgium. The
system is financed by an annual membership fee. Members are companies
manufacturing active electronic components in Europe.

http:.//www.eeca.org/pro_elec.htm

o Complex value chain: As mentioned in 1.6.1, the typical value chain in the electronics
industry is highly complex due to the existence of CEMs and a range of intermediary traders
between manufacturers. This requires intensive flows of information among the different
business partners. Co-ordination of the different partners within this value chain is also
difficult because of the geographic dispersion. E-business solutions can help to deal with
some of these difficulties.

e Manufacturers of IT equipment are inherently IT-savvy, and thus open for technology
driven problem-solving strategies and for experimenting with new IT solutions. This makes
implementation of electronic systems less costly and reduces implementation time.

All this contributes to the electronics industry being predestined for implementing large-scale,
industry-wide e-business solutions that allow for efficient and timely information flows in these
complex and globally dispersed value-creation networks. A variety of e-business tools helps the
sector to efficiently communicate and trade with business partners, and thus to save time,
inventory, and production costs.

Upcoming projects in electrical engineering

The electrical engineering industry consists of several sub-sectors that are quite heterogeneous
in their structure and in their level of e-business adoption. Unified systems that are used in all
sub-sectors do not exist. As a general trend, e-business adoption levels in the electrical
engineering industry are lower than in the electronics industry.

In the electrical machinery sector, e-business is mainly a point-to-point issue between two firms.
Marketplaces or trading networks are used to a much lesser extent. Classical EDI links between
trading partners are still widespread. This is a result of the different product characteristics in the
electrical engineering industry. However, classification issues begin to play an important role in
most of the sub-sectors. Firms are beginning to provide product catalogues in ETIM or ecl@ss
standards and to use these standards to order electronically (see box below). Even if this
development is less advanced in the electrical engineering industry, most of the enterprises
expect it to be an important trend in the future.
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ETIM and ecl@ss—- Description standards for electrical components

ETIM is a classification and description system for electrical components. It
can be seen as the equivalent to ProElectron in the electrical engineering
sector. Initiators of the project are mostly large retailers of electrical compo-
nents. ETIM is based on the intra-branch standard ecl@ss, a classification
system mainly driven by the chemical and the pharmaceutical industries.
The aim of ETIM is to facilitate e-business by standardising product data.
The ETIM idea was born in the Netherlands by UNETO (Unie van de elektro-
technische Ondernemers / Association of Electro-Technical Companies).
From 1995 to 1997, UNETO was the driving force behind the development
of the ETIM classification model. The organisation manages the continuing
development of the model in the Netherlands in co-operation with represent-
atives from industry and commerce in the electrical components sector.

At present, the ETIM standard is not only used in the Netherlands, but also
in Switzerland and Germany. The German ZVEI (Zentralverband
Elektroindustrie/Association of Electronic and Electrical industry) supports
the development of the standard. However, Dr Reinhard Hund, a member of
the ZVEI committee for Information Technology, says that classification and
standardisation of catalogues and ordering systems is an important subject,
but more on the longer time horizon as implementation costs are high.

Source: http:.//www.etim.de

Regional differences

Remarkable regional differences in e-business adoption exist in the sector. Industry associations
in Germany (ZVEI) or the UK (FEI) provide a wealth of information about e-commerce projects to
their members. In France and Spain, on the other hand, e-business issues are discussed to a
much lesser extent by industry associations. In addition, Spanish and Italian sector companies
appear to have earlier generation websites offering only limited functionality.

Most sector-specific online marketplaces in Europe are based either in the UK or Germany,
where there is the greatest density of sector enterprises. However, many internationally oriented
marketplaces have representatives or offices in the other main industrial economies France,
Spain and ltaly. In France, portals for advertised bidding play a more important role than in the
rest of Europe (see applica.tm.fr or infotrade2000.com). Many French projects focus on SMEs
(see ebusiness.org or applica.tm.fr).

These rather subjective impressions about regional differences are backed up by the e-Business
W@tch survey data: among the six countries covered in the sector survey, companies in Nordic
countries are most advanced in e-business adoption. German and UK companies represent a
slightly above average adoption level, whereas ltaly and France tend to lag behind.

2.2 Impact of e-business

A few years into the e-phenomenon, the sector has started to embrace the associated
technology. Many companies have already gained experiences and e-business is beginning to
have an impact on industry structures, relationships and activities within firms. Two levels of e-
business impact should be considered: the impact on industry structure, and the impact at the
level of the individual firm.
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2.2.1 General impact

Speeding up globalisation and specialisation

At the sector level, the Internet is speeding up the process of globalisation and specialisation. E-
business tools allow efficient communication and trading with business partners across the world,
eliminating inefficiencies and speeding up information flows. Supplier or customer location
becomes less important (provided that trade barriers and transportation costs are not substantial)
as information flows become standardised, transparent and immediately available worldwide.
Also, with efficient communication standards at hand, vertical disintegration of firms and
outsourcing of tasks becomes more viable. For example, the emergence of Contract Electronics
Manufacturing (CEM) firms would not have been possible without efficient communication and
product standards. The Internet and e-business will contribute further to this development. The
trend towards specialisation (both of firms and of regions) should exploit comparative advantages
and thus improve overall sector productivity and economic growth.

Exploiting comparative advantages — no equal benefits

Increasing sector productivity does not, however, automatically mean that all regions and all firms
will benefit equally. Exploitation of comparative advantages does involve re-allocation of
production and development facilities to regions with especially profitable surroundings. The re-
allocation of chip and component manufacturing facilities to Asia and the emergence of CEMs
during the last decade is such a consequence. On the other hand, high value-added research,
engineering, and development tasks often remain in the industrialised countries with high labour
costs.

Further specialisation and outsourcing (especially within the electronics industry) could eventually
contribute to a further disintegration of individual firms, strengthening the position of highly
specialised firms, service providers and contract manufacturers.

Dual impact on SMEs

Industry-wide implementation of e-business has a dual impact on SMEs. The typical cost-benefit
structure of e-business projects seems to imply that large firms can profit more easily from e-
business than small firms (see also Chapter 2.4 in the June 2002 transport equipment sector
report of the e-Business W@tch). But even large firms cannot exploit fully the advantages of
external e-business applications (such as e-procurement and SCM) without winning the support
and co-operation of their suppliers and business partners. Consequently, small firms are often
confronted with external pressure and incentives from their larger business partner to join e-
business initiatives. This offers benefits for small firms, such as maintaining or even amplifying
good relations with their large customers. But it also creates problems, such as having to deal
with implementation and maintenance costs, often increased price pressure and lock-in effects to
consortium-led marketplaces or single customers.

Although the conflicts between business partners in implementing industry-wide e-business are
less pronounced in this sector than in some others (e.g. automotive industry), data from
interviews, case-studies and publications support the argument that e-business adoption in SMEs
is not just a guarantee of success, but creates challenges that require careful judgement and
action. In fact, locking in to certain customers or solutions might limit the strategic options of
smaller firms. Increased price pressure usually increases the trend towards consolidation — that
is, the emergence of a small number of price leaders at the expense of less cost-efficient (usually
smaller) firms.

All parts of the electronics value chain promote e-business

In contrast to other industry sectors, where a “battle of power” and a systematic divergence of
interests could be observed between different stages of the value chain (for example between
System Integrators and OEMs in the automotive industry), the advantages of e-business are
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clearly recognised and solutions are jointly promoted by all parts of the value chain in the
electronics industry. However, the interest conflicts between SMEs and larger firms in the sector
remain a central issue in industry-wide e-business adoption. The focus in Chapter 2.2.1 on
procurement and supply will highlight some of these challenges.

At the level of individual firms, companies are still struggling with front-to-back-end integration of
their e-business initiatives. This often requires consolidating individual solutions that have been
tacked onto the existing organisation, without yet having a significant impact on structures. It also
requires integrating legacy information systems such as EDI and other operating software, such
as ERP. Linking with customers and suppliers in an efficient and manageable way is another
challenge.

Within individual firms, four key areas of e-business impact can be distinguished:
e product development

e procurement and supply

e customer interaction

e back office and human resource management

All of these areas hold potential for further productivity gains, organisational improvements, and
cost savings. Firms that manage to unleash their potential in all areas will be able to improve their
strategic position in the market. E-business solutions can be powerful tools to achieve
improvements in each of these areas. However, not every solution makes sense for every
individual firm, nor does “one size fit all”.

This first sector report focuses on procurement and supply, where anecdotal evidence and survey
data show that e-business has had the greatest impact so far.

2.2.2 Procurement and supply

Among all specialised e-business solutions, e-procurement is currently the most accepted and
widely used. In June 2002 54% of enterprises said that they already use e-procurement. Other
applications have not yet reached such a high acceptance level. For example, only 12% said that
they sell goods on the Internet, 19% use the Internet for product development, and 12.5% use
Internet-based solutions to support human resource management. Interestingly, the majority of
the e-procurement users (53%) have purchased goods on the Internet for more than two years.
Furthermore, 64% use e-procurement for the purchase of direct goods, 59% use it for MRO
goods. These numbers all indicate a very high and advanced level of e-procurement usage in the
sector and demonstrate the head start e-procurement has compared to other applications.
However, interviews with sector experts pointed out that these extremely high figures need to be
put into perspective: despite promising diffusion figures, utilisation levels of e-procurement are
often not very high. To reach positive ROI, bundling of best-in-class suppliers, re-design of
company internal processes, and continuous activities to raise utilisation levels are indispensable.
Consequently, active support of senior management is needed to reach these objectives.

Great differences in adoption rates exist within the sub-sectors. Not surprisingly, manufacturers of
computers (Nace 30) use the Internet most extensively for procurement. Eighty per cent of our
surveyed enterprises already make use of e-procurement in this sub-sector. Obviously, the high
degree of standardisation of computer components makes this sub-sector especially suitable for
online purchases. On the other hand, the more “old economy” manufacturers of electric motors,
generators, transformers, electricity distribution and control apparatus (Nace 31.1 and 31.2) show
the lowest rate of e-procurement adoption among our sub-sectors. Here, only 35% of the
enterprises surveyed use the Internet for their purchases.
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Reasons for implementation

E-procurement remains ahead of other e-initiatives because:
e there are tools available to implement it

e jtis relatively easy to conceptualise, and

e it promises (and delivers) advantages and cost savings.

In addition, many firms have already gained experience with just-in-time systems, and thus have
the infrastructure, technological and logistical basis needed for e-procurement.

E-procurement significantly affects the economic structure of supply networks as well as the costs
of the underlying activities. This takes place on a number of different levels:

e The automation of purchasing steps reduces transaction costs: simple work steps (like filling
out forms, aggregating orders, identifying needs etc.) become automated, and thus faster,
more reliable, and cheaper.

e Using the Internet for procurement provides timely information about price levels and
availability. This can significantly speed up time-to-delivery and help to purchase at best
prices. This is especially important when large amounts of highly comparable and valuable
components have to be purchased, and when price levels are very volatile.

e Orders from different business units and departments can be consolidated and aggregated,
so that each unit can make use of favourable purchasing conditions with preferred suppliers.
This is particularly relevant for large enterprises.

e Storing information about supplier capabilities and performance is easy and can be made
available to all business units. This can be used to aggregate orders and concentrate them on
the most efficient suppliers. Again, this is particularly relevant for large enterprises.

e Placing auctions and calls for tender on the Internet is simple, transparent, and efficient. It
increases the likelihood of receiving comparable and lowest cost bids. Auctions are primarily
used for commodity products and create opportunities for lowest cost manufacturers. In
addition, auctions can be used to sell excess capacities.

Overall, the sector has recognised the advantages of e-procurement early. For the IT-producing
industry in particular, using the Internet for procurement is becoming more common because it
allows firms to speed up processes and make decisions based on timely information about price
levels and availability — all indispensable in this fast-moving and competitive market. Interestingly,
SMEs also make frequent use of e-procurement: In the IT-producing sector (Nace 30 & 32.1),
67% of even the smallest firms (<49 employees) already use the Internet to purchase goods or
services, compared to 74% in medium and 79% in large firms. In addition, Table 2-14 shows that
SMEs use e-procurement even to higher degrees than large firms.

Choices for SMEs

SMEs and large firms exhibit similar e-procurement adoption rates and report similar barriers to
adoption and usage experiences. However, small firms often rely on less complex solutions that
are cheaper to purchase, and easier to implement and to maintain. SMEs do not suffer from a
lack of information or high costs of implementation: they understood that making simple
purchases over the Internet works for a certain range of products and can help to save costs
when e-procurement solutions are being adequately utilised in day-to-day business.

On the other hand, SMEs are much more reluctant to sell online because they fear increased
price pressure and implementation costs®. The market transparency that helps them to save

® These risks of selling online are not restricted to SMEs. In fact, larger companies are also less frequently
engaged in online sales than in e-procurement.
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costs as a buyer puts pressure on their own margins as a seller. Consequently, incentives to sell
online are not as high in many cases. But the decision to participate in e-commerce sales can
also be triggered by external factors. SMEs often produce intermediate or investment goods that
are sold to other businesses, often large enterprises. These larger customers usually implement
much more complex and large-scale e-procurement systems than SMEs. These systems can
only work and be profitable if the support of the supplier base is won. Therefore, larger firms often
offer incentives to their supplier base and to SMEs to help them join their e-procurement
solutions. Participation in such initiatives can benefit suppliers and SMEs because it reinforces
the business relationship with the customer, often resulting in higher sales. But frequently it also
requires SMEs to bear costs for implementation and participation. In addition, a lock-in to the
customer solution can result in increasing the dependence on the customer and decreasing
leeway for using alternative sales channels.

Online marketplaces

As an alternative to company-specific e-procurement systems, firms can also participate in
independent third-party or consortium-led online marketplaces. They are cheap to use and often
offer implementation services to their participants for free. Well-established marketplaces that
have reached critical mass provide access to potential customers and offer buyers great
transparency about price levels and availability.

This high level of transparency can be a disadvantage for sellers because it lowers their ability to
bargain with customers and often introduces price competition, leaving sellers with lower margins.
In addition, participating in public marketplaces can have negative side effects on long-standing
relations with other customers. For example, a firm which tries to sell over-capacity on an online
marketplace, at a price level that is close to or even below the price level negotiated with a long-
standing customer who believes himself to be purchasing at a good price, might experience
conflicts: if such low-price transactions become known to the long-standing customer, trust or
even the entire business relationship can be jeopardised.

According to a PriceWaterhouseCoopers (PWC) study, the electronics industry is leading e-
marketplace usage, due to the symbiotic relationship between e-business and the products of the
electronics industry. Many of its typical components are ideal for electronic trading: easily
describable, highly standardised, and easy to transport and to store. Moreover, the dispersal of
electronics manufacturers globally creates cultural, linguistic and time zone barriers to trade that
can be overcome by online marketplaces. Online marketplaces can thus aid efficient comm.-
unication and trigger business processes. Also, the high volatility of chip prices creates a need for
market transparency, which can be offered by good online exchanges (PWC 2002, p. 44).

In the PWC survey, more than 100 marketplaces for the electronics industry were evaluated
under different criteria and the following results were found:

- The number of marketplaces in the electronics industry is higher than in other industries.
- Most marketplaces provide additional information and services to a trading platform.

- Integration of back-end-systems as inventory control systems and of elements of users
supply chains such as logistics, finance, insurance etc. is a weakness of most marketplaces.
Users often have to adapt their systems to the marketplace, which is costly and time-
consuming.

Despite the high level of sophistication of e-marketplaces in the sector, the draw-backs and the
missing critical mass of users still seem to limit the level of acceptance. The e-Business W@tch
survey results indicate that less than 5% of all enterprises in the sector really participate in an e-
marketplace. Many of the online initiatives that mushroomed in the late nineties have already
gone out of business again, creating a highly opaque and volatile overall picture of the e-
marketplace. For example, the Berlecon Research database updated in late 2001 lists 92
marketplaces for the electronics industry. Almost half of them were no longer in operation in
August 2002 (own research), and it is not clear how many of the remaining marketplaces are
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actually able to cover their expenses. In the long run, a rather small number of “general purpose”
marketplaces with critical mass and a number of highly specialised marketplaces will probably

emerge.

October 2002

PCB 007 — A European marketplace for printed circuit boards

PCB 007 is an example of a highly specialised marketplace. It is based in
Europe and focuses entirely on the printed circuit board (PCB) industry in
the electronic components sector. Info Elec, a British start-up company, has
offered the service since 1999. Fees are quite low and are only charged to
sellers (3% of the transaction volume). Despite some problems in 2000
when its US operations were shut down, the platform has survived and is
Europe’s leading B2B platform in today’s PCB manufacturing industry. An
interesting feature is the possibility for buyers to place CAD documents on
the server in order to integrate product development and procurement by
setting up solicitations and tenders. Because of the high degree of
specialisation, PCB 007 faces almost no competition.

Source: www.pcb007.com

E2open — A consortium-led marketplace

E20pen is an example of a consortium-led marketplace and was rated
among the most competitive trading systems by PWC (2002). The founding
consortium consists of big players in the electronics industry such as Hitachi,
IBM, Lucent Technologies, Phillips Semiconductors and other European,
American and Asian enterprises in the Consumer Electronics and the ICT
industry. The industry consortium formed in June 2000, and only two months
later, its platform was operative. E2open is designed to meet the needs of
the founding partners, which are all big enterprises. The board of directors
consists solely of representatives of these companies. Therefore, standards
used by big firms in the sector, such as RosettaNet or XML e-commerce
standards, were quickly integrated into the E2open trading system. This is
one of the main reasons for the success of E2open.

The system enables effective collaboration among companies on different
levels of the value chain: OEMs, contract manufacturers, distributors and
suppliers can interact via the platform beyond buying and selling goods.
E2open enables trading partners to define projects, build project teams and
share information, create project workflow routes, view and modify drawings,
conduct parametric searches on a database with over 12 million
components, and hold virtual meetings.

This example shows two main advantages of consortium-led marketplaces:
first, the system is backed by strong industry players exerting influence on
their trading partners to adopt the system as well. The critical mass of
participants is reached more easily. Second, as users meet regularly in the
Board of Directors, it should be easier for them to agree on unifying systems
for product design, resource management and manufacturing planning.
E20pen strives to turn these theoretical advantages into high transaction
volumes and successful linkages between the platform and the users’
systems.

Source: www.e2open.com
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Virtual Chip Exchange — A successful independent marketplace

Virtual Chip Exchange (VCE) is an example of an independent (third-party)
marketplace. Neither suppliers nor buyers of electronic components are
owners of VCE. It is a joint venture between CE Consumer Electronic AG, a
German chip trading company and Mediagrif Interactive Technologies (a
B2B e-commerce software provider). The third co-founder, Arrow Electronics
Inc. sold its 49% stake to CE Consumer Electronics in 2002 as part of its
strategy to concentrate on core strengths, but remains a strategic partner.
The platform was founded in 2000 and has been profitable for more than a
year. Besides the organisational structure, there are other main differences
between E2open and VCE:

e participating companies are mainly mid-sized enterprises that do not
operate their own trading networks. VCE has currently more than 5000
registered customers.

e most of the goods traded via the platform are not produced for a specific
order of a manufacturer, but come from excess production.

e services such as common product development, virtual meetings and
other collaboration systems are not implemented in VCE. The focus is on
trading only rather than on collaborative supply chain management as on
E2open.

VCE proves that web-based marketplaces can be of interest for companies
that want to use an existing marketplace for selling excess production
instead of implementing their own costly solution. This allows users to
remain independent yet still sell and procure online.

Source: www.virtualchip.com

Conclusion

E-procurement is currently the most widely adopted e-business application in the sector, having
gained acceptance from both large and small enterprises. Firms use it for a variety of reasons,
most importantly to purchase at lowest prices and to speed up purchase-to-delivery time. Large
enterprise implement more complex and large scale solutions, whereas SMEs often rely on less
complex solutions that are cheaper to purchase, and easier to implement and to maintain.
Enterprises that implement complex solutions (e.g. with electronic catalogues) need to win the
support of their supplier base to get their system “up and running”.

Despite promising diffusion figures, utilisation levels of e-procurement systems are often not very
high. In particular e-catalogue-based procurement often lags initial expectations and makes
reaching positive ROIs a long-term objective for many firms. To realise all the benefits of e-
procurement, support of senior management and continuous activities to raise utilisation are
indispensable.

Online marketplaces offer an alternative way to procure or sell online. Numerous industry-specific
offers already exist. However, the market has experienced considerable consolidation lately.
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2.3 Diffusion of ICT and e-business applications

The e-Business W@tch survey was conducted in 15 different industry sectors across Europe
between June 6" and July 15" 2002. For each industry sector, six to seven EU countries with a
target sample size of 100 interviews per country-sector-cell were included, adding up to 9,264
valid individual cases included in the final data set. The questionnaire was identical for all
countries and sectors, including more than 200 different indicators about IT infrastructure, IT
skills, usage of different technologies and solutions, and economic impact of e-business.

To allow for cross-sector comparison, the four largest European economies (D, F, I, UK) were
included for each sector survey. All interviews were conducted using the CATI technique
(computer aided telephone interview), which minimises systematic errors. Furthermore, the
survey aims to be representative across three firm size classes for each country-sector-cell.
Consequently, the e-Business W@tch survey provides one of the most comprehensive and
representative data sets about e-business worldwide.

For the electronics and electrical machinery sector, six country-sector-cells were included (D, F,
FIN, I, S, UK). The total sample included 517 interviews across three different firm size classes in
the six countries’. Data are represented either as “enterprise-weighted” or “employment-
weighted”. The two weighting schemes were necessary to take account of the size-class-
distributions within the sector for different interpretation purposes: many sectors exhibit very high
absolute numbers of small firms, but employment and total production value are often
concentrated in the smaller number of large firms. This has to be taken into account when
statements about e-business usage are being made. Enterprise-weighted results make it possible
to make statements that are generally valid for all firms across all size classes. And employment-
weighted results make it possible to make statements that are generally valid for a sector or
country aggregate, correcting survey results to reflect the large share of production activity and
employment that is attributable to large firms.

For example, when we make a statement about how many firms already have a website, we use
enterprise-weighted survey results because the statement requires a firm-by-firm analysis. But
when we make statements about the overall level of e-procurement usage in an industry sector,
we have to use employment-weighted data to take the large share of production activity into
account that has to be attributed to large firms. Thus, the two weighting schemes allow us to
make representative statements for different purposes.

2.3.1 Infrastructure

Basic Internet infrastructure is widely implemented

Table 2-1 shows figures for the adoption of the most basic Internet infrastructure across the six
countries. Computers, basic Internet access and email have reached adoption levels of almost
100% in all countries. Only France slightly misses the 100% saturation level. The importance of
different technologies varies across regions

Extranets and EDI are especially popular in Finland, but play hardly any role in Sweden. The
leading role of Finland in a variety of indicators is a general trend and therefore not very
surprising. The low rate of adoption in Sweden, however, is striking: the industry structure in
Sweden is such that SMEs dominate and only one large firm could be included in the survey
sample. But EDI and Extranets are applications that are typically implemented by large
enterprises. This explains why Sweden reports such low adoption levels here.

! Sample size N was 100 for Germany, 100 for France, 102 for Italy, 61 for Finland, 50 for Sweden, 104 for UK.
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Table 2-1: Network applications

Total D F FIN | S UK
Computers 99.8 99.8 99.5 100.0 100.0 100.0 100.0
Internet 98.9 98.7 97.4 100.0 100.0 99.6 994
access
E-mail 98.4 98.1 96.9 100.0 99.4 99.6 98.8
WWWwW 92.6 89.9 96.9 98.6 85.8 99.6 97.8
Intranet 80.4 84.4 86.4 88.4 68.9 89.4 75.6
Extranet 25.7 27.7 13.4 70.6 26.2 11.1 29.6
LAN 92.0 93.9 90.8 84.4 88.0 98.8 92.7
WAN 53.2 43.8 70.9 74.9 42.0 81.3 58.1
EDI 37.7 44.3 39.4 67.5 221 3.7 39.1
Note: employment-weighted, i.e. figures should be read as "enterprises comprising ...% of employees". Computation base: all
enterprises.

Source: e-Business W@tch, DIW (2002).

Fixed connections are widely used in Germany, Sweden and Finland

Regarding the type of Internet connection, the usage of DSL and other fixed connections (such as
T1, T3, satellite etc.), which allow higher bandwidth and “always on” features, indicate heavy
usage of Internet applications. Fixed connections are already widely used in Germany, Sweden
and Finland. DSL is very popular in France, but plays hardly any role in the UK or in Sweden. The
UK is leading in the adoption levels of traditional (slow) connection types, indicating a technology
gap compared to the other countries. Table 2-2 shows the details.

Table 2-2: Type of connection

Total* D F FIN | S UK
Analogue dial 54 1.0 9.8 5.7 4.9 1.2 10.6
up modem
ISDN 22.7 17.5 8.2 10.7 31.4 9.8 40.1
DSL 23.2 22.2 43.9 17.7 32.3 5.7 3.4
Other fixed 51.5 69.5 32.9 74.4 30.1 83.2 45.6
connection
Other 24 0.5 9.5 0.9 0.6 0.4 2.0
connection

* Totals do not add up to 100 because “don’t know” answers are not included in this table.

Note: employment-weighted, i.e. figures should be read as "enterprises comprising ...% of employees". Computation base:
enterprises with Internet access.

Source: e-Business W@tch, DIW (2002).

Broadband usage is most advanced in Nordic countries

The usage of broadband Internet connections is both an indicator for the development level of the
telecommunication infrastructure in a country and for the intensity of Internet usage. Usually,
broadband usage comes along with a more intense Internet usage. In Italy, France and the UK
low bandwidth connections still dominate. High bandwidth connections are already common in
Sweden and Finland. In Sweden, more than 70% of employees work in firms using connection
with more than 10 Mbit/s — a strikingly high figure indicating a very advanced infrastructure.
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Table 2-3: Banadwidth

Total* D F FIN I S UK
<2 Mbit/s 474 28.4 72.7 26.3 52.4 23.8 61.8
2-10 Mbit/s 28.2 52.2 8.9 37.3 27.7 4.1 4.6
>10 Mbit/s 14.1 8.9 16.6 33.3 4.2 71.7 18.9

* Totals do not add up to 100 because “don’t know” answers are not included in this table.

Note: employment-weighted, i.e. figures should be read as "enterprises comprising ...% of employees". Computation base:
enterprises with internet access.

Source: e-Business W@tch, DIW (2002).

Website usage and maintenance varies across regions

Table 2-4 shows significant differences in website usage and maintenance across the regions.
More than 80% of all firms have a website in Sweden, the UK and ltaly. Firms in France and
Finland do not yet report such high rates — they remain far below the 80% adoption rate. This has
consequences for the e-business readiness of the firms without a website, as a website is
considered as one of the most basic requirements necessary for engaging in e-business. Firms
across the six countries also show some differences in how they maintain their websites. External
hosting, e.g., is especially popular in France (85%) and Sweden (82%). Finnish companies lead
in the usage of content management systems to maintain their websites (41%). Almost all firms
with a website in all six countries use it to provide information about their products; only some, in
France and Italy, use their websites for entirely other purposes.

Table 2-4.: Website

Total D F FIN | S UK
Company has a website* 79.9 72.4 54.7 66.6 82.0 93.6 89.2
Web hosting by external 63.7 65.6 85.1 53.5 61.2 82.0 60.6
service provider
Web design by external 51.2 36.8 61.3 42.6 61.5 52.2 46.2
service provider
Website maintenance/ 46.0 25.8 49.9 33.2 57.7 40.7 443
updating by external service
provider
Usage of Content 17.4 20.0 17.9 41.2 18.5 8.4 14.6
Management System
Information about products 92.2 97.6 85.5 100.0 87.9 93.2 94.7
on website
Note: enterprise-weighted, i.e. figures should be read as "% of enterprises with...". Computation base:
“Company has a website”, except *: computation base “all enterprises”.

Source: e-Business W@tch, DIW (2002).
Large firms enjoy a strong comparative cost advantage in maintaining IT systems

Table 2-5 highlights the remarkable results relative cost differences of IT solutions between large
and small firms. The relative manpower needed to maintain a website is 14 times higher in small
firms than in large firms, measured as headcount per 1,000 employees being occupied with this
task. This implies that the relative personnel costs for maintaining a website are on average 14
times higher for small firms. For maintenance of all IT and networks, this factor is still close to
five.

These results emphasise the substantial fixed costs of IT solutions. Large firms can scale these
fixed costs over many more employees and higher revenues, which makes IT investments
relatively more attractive. For small firms these solutions are often simply too expensive
compared to their benefits. This implies that for many complex IT solutions, there is a critical
minimum size for firms to operate these solutions profitably and to gain benefits from them. Not
adopting unprofitable IT-solutions can therefore be a plausible and market-efficient decision.
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Table 2-5: Size of IT department

Total 0-49 employees 50-249 250+ employees
employees

Number of employees mainly 451 47.5 12.0 3.4
occupied with maintenance of
company website (per 1000
employees)

Number of employees mainly 97.3 100.5 55.6 21.3
occupied with maintenance of IT
and networks (per 1000
employees)

Note: enterprise weighted, i.e. figures should be read as "average ...". Computation base: “No. of employees
mainly occupied with maintenance of company website”: enterprises having a website, “No. of employees
mainly occupied with maintenance of IT and networks”: all enterprises

Source: e-Business W@tch, DIW (2002).

Summary Infrastructure
The infrastructure indicators for this sector reveal some interesting results:

e Basic Internet infrastructures are widely implemented and do not constitute a major barrier to
e-business.

¢ Significant differences exist in the adoption of different broadband technologies. In general,
Nordic countries enjoy above average broadband access levels.

e A surprisingly large number of firms in France and Finland does not have a website yet,
limiting their e-business readiness.

e Large firms enjoy a strong comparative cost advantage in maintenance of IT infrastructure,
and websites in particular. This is due to high fixed costs of IT solutions and according
economies of scale.

2.3.2 IT skills gap

The IT skills shortage is frequently referred to but rarely quantified. The e-Business W@tch
survey addresses this, and also asks firms how they train their employees to advance their IT
knowledge. This is significant because IT capital investments cannot result in higher productivity
levels when employees lack the skills to use the available technological infrastructure efficiently.
Capital-skill complementarity is needed to unleash the potential of IT investments.

Finland provides the best-practice example for IT learning

Table 2-6 shows the outstanding performance of Nordic countries in offering IT training to their
employees. In Finland 100% of sector-employees get some sort of IT training from their
employer, 97% in Sweden. Training is least common in Italy (76%) and France (80%).

How firms organise their IT learning varies considerably from country to country. In-house training
and training by third parties is very popular in Finland and the UK, but plays only a small role in
Sweden. A large majority of employees in Finland and Sweden are allowed to use working time
for IT training activities (close to 100%), whereas in Germany, only 68% of employees have this
privilege.
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Table 2-6: IT learning offers

Total D F FIN | S UK
Support of IT and networking skills 85.7 89.4 80.3 100.0 75.8 97.2 88.6
development
In-house computer/IT training 62.6 65.1 50.8 88.2 59.1 22.6 74.0
Computer/IT training by third parties 64.9 76.9 39.6 94.8 51.7 19.6 79.3
Usage of working time for learning 74.2 68.4 71.3 99.5 70.3 93.4 84.7
activities

Note: employment-weighted, i.e. figures should be read as "% of employees working in enterprises supporting/offering...".
Computation base: all enterprises

Source: e-Business W@tch, DIW (2002).

Learning “on the job” is regarded as most important for IT skills

Across all sampled countries “learning on the job” is considered the most important learning
scheme for IT skills (Table 2-7). On average, 61.2% of European employees in the sector work in
firms that consider “learning on the job” as very important. Also, in all countries self-learning
(average 35.5%) is rated as very important more frequently than formal training schemes.
Learning on the job is most prevalent because in many cases employees simply need to learn
how to deal with the software and IT-solutions that immediately affect their daily work routines.
More advanced IT-training (programming etc.) or teaching of theoretical concepts that would
require formal course work do not seem to play such an important role. Ultimately, the difference
between considering a training mode either as “very important” or “fairly important” could have
significant consequences for whether this training mode will actually be practised or not.

Cultural differences in learning styles

There are significant variations in the importance of learning schemes across countries. In
Sweden self-learning (88%) plays a much more important role than in Germany (24%). Formal
training schemes have a higher importance in Italy and the UK (both 30%) than in Sweden (2%)
and France (3%). Training schemes do not only have to match the learning purpose, but also the
learning styles of employees that are culturally rooted and influenced by earlier schooling exper-
iences: what works well in England might not work in Germany, and vice versa.

Table 2-7: Importance of learning schemes

Total D F FIN | S UK
Companies rating learning "on the job" for IT 61.2 49.7 55.9 67.5 65.8 78.4 79.4
skills development as very important
Companies rating learning "on the job" for IT 37.2 49.6 42.6 32.5 32.3 16.7 18.1
skills development as fairly important
Companies rating formal training schemes for 17.0 11.2 3.4 171 29.7 1.6 30.3

IT skills development as very important

Companies rating formal training schemes for 63.9 86.0 56.5 71.8 51.6 19.6 46.6
IT skills development as fairly important

Companies rating self-learning activities of 35.4 23.7 48.0 48.4 41.5 88.2 31.8
employees as very important for IT skills
development

Companies rating self-learning activities of 58.9 73.4 41.7 42.2 53.0 10.2 61.0
employees as fairly important for IT skills
development

Note: employment-weighted, i.e. figures should be read as "enterprises comprising ...% of employees".
Computation base: enterprises using computers

Source: e-Business W@tch, DIW (2002).

October 2002 42



e-business.

Electrical Machinery and Electronics

Effects of training: Finland has no great difficulties recruiting IT specialists

In order to quantify the extent of the IT skills shortage, the questionnaire asked companies if they
have recruited or tried to recruit IT specialists in the past. If so, firms were asked whether they
had some or even great difficulties in finding candidates that matched their needs.

The results are interesting and require a differentiated interpretation. First, firms in some
countries (D, F, FIN) were almost twice as active in recruiting IT specialists than others (I, S, UK).
This is a simple indicator for the overall demand for IT specialists in a country and for the extent
to which firms in a country tried to satisfy that demand by hiring external specialists (alternatively,
firms can try to satisfy demand by internal qualification offers). Second, difficulties in finding IT
specialists vary significantly between countries: whereas Finnish firms have no great difficulties at
all, severe problems seem to exist in the UK. From the few companies in the UK that tried to hire
IT specialists (only 13.5%), 23% had great problems, and 36.5% had some problems finding
suitable candidates. This suggests a very short supply of qualified IT personnel in the UK.

Interestingly, UK firms are very active in providing IT learning offers to their employees (see table
2-6). But in contrast to Finland, the IT skills gap seems to persist. The examples from Finland and
the UK seem to suggest that extensive efforts of firms to advance the IT skills of their employees
are important and deliver results, but that company training cannot make up for all other factors
that contribute to the qualification level of a country’s workforce.

Table 2-8: IT Skills gap (by country)

Total D F FIN | S UK
Companies having recruited or tried to 16.1 24.3 21.6 22.4 12.3 13.5 13.5
recruit IT specialists
Companies with great difficulties in 18.5 16.6 24 1 0.8 14.9 15.8 23.0
recruiting IT specialists
Companies with some difficulties in 314 24.0 18.6 38.4 40.9 21.0 36.5
recruiting IT specialists

Note: enterprise weighted, i.e. figures should be read as "% of enterprises..." Computation base: “Companies having recruited
or tried to recruit IT specialists”: all enterprises, other questions: enterprises having recruited or tried to recruit IT specialists.

Source: e-Business W@tch, DIW (2002).

Large firms hunt for IT specialists

Table 2-9 shows that large firms are most active in recruiting IT specialists. The demand for real
IT specialists (not just employees who can work with a word processor) is obviously much higher
in large firms than in small firms. The reason might be that the IT infrastructure in small firms is
usually not as complex and sophisticated as in large enterprises, and consequently the demand
for highly specialised IT personnel is much lower.

Small firms have less trouble finding appropriate IT personnel

The results also indicate that large firms have greater difficulties finding appropriate IT specialists.
Among the large enterprises that have recruited or tried to recruit IT specialists, 28% experienced
great difficulties. In small firms, this figure is only 18%. Again, this can be explained by the more
sophisticated requirements of large firms that run complex and large-scale IT solutions. In small
firms, where systems are simpler, the required specialisation level is lower, and personnel are
therefore easier to find.
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Table 2-9: IT Skills gap (by company size)

Total 0-49 50-249 250+
employees employees employees

Companies having recruited or tried to 16.1 15.0 31.1 411
recruit IT specialists

Companies with great difficulties in 18.5 18.3 15.3 28.1
recruiting IT specialists

Companies with some difficulties in 314 31.2 40.1 19.2
recruiting IT specialists

Note: enterprise weighted, i.e. figures should be read as "% of enterprises..." Computation base: “Companies
having recruited or tried to recruit IT specialists”: all enterprises, other questions: enterprises having recruited or
tried to recruit IT specialists

Source: e-Business W@tch, DIW (2002).
Strong regional differences in computer usage

Basic Internet infrastructure is already widely implemented in European firms, but the level of
actual computer and Internet usage varies considerably between the regions. In Sweden, 93.7%
of sector office workers use computers in their everyday work routine, whereas only 40.1% do so
in France. The lower usage rates in France cannot simply be explained by a lack of infrastructure
or a lack of skills. Neither is supported by our data. The reason for lower computer usage (and
this is not the only indicator where France is reporting below average adoption rates, see
following sections) seems instead to be a cultural phenomenon.

Email access for office workers is the norm

Big differences exist between countries in the degree to which they provide employees with
wireless or remote access to a company’s computer system; however office workers’ access to
email is implemented in almost all sector firms across Europe. Office workers’ access to the
WWW is also close to full saturation levels across the six countries, with only Italy lagging behind.

Table 2-10: Employees using IT

Total D F FIN | S UK
Working with computers 63.0 61.8 40.1 83.5 60.2 93.7 80.1
Remote access to company’s 64.8 73.6 41.2 82.8 54.8 83.7 72.4
computer system
Wireless access to the business 25.7 27.4 7.5 67.7 27.3 80.0 243
computer system
Company is planning to enable 9.4 4.3 32.9 5.2 7.4 2.0 1.9
remote access
Access to e-mail for internal 89.1 87.4 90.5 96.3 86.0 95.6 91.6
communication
Access to e-mail for external 91.7 88.6 90.5 98.6 95.0 98.8 94.0
communication
Access to the WWW 80.0 78.6 89.7 96.7 66.8 99.6 80.6
Access to intranet 78.0 83.8 82.7 85.5 64.7 88.6 724
Note: employment-weighted, i.e. figures should be read as "% of employees working in enterprises where the majority of office
workers hasl/is...". Computation base: first four questions: enterprises using computers, other questions: all enterprises

Summary IT-skills gap

Source: e-Business W@tch, DIW (2002).

This section’s indicators about training schemes, recruiting problems and usage levels provided

the following results:

e Finland provides a best-practice-example of IT-training in enterprises. Finland also reported
the least problems recruiting IT specialists.
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e UK enterprises are also heavily engaged in providing IT-training to employees. However, a
significant short supply of qualified IT-personnel still exists, suggesting that enterprise training
efforts cannot fully offset other factors that negatively impact the availability of IT-specialists in
the UK.

e Demand for IT-specialists and problems recruiting them are lower in smaller firms.

e Cultural differences in learning styles and computer usage exist that must be taken into
account.

2.3.3 E-business usage indicators

The following section compares the adoption levels of a number of e-business applications
across countries and company size classes. To have discussed all available survey indicators
would have gone beyond the scope of this first sector report; instead the analysis focuses on five
applications:

e Online sales

e E-Procurement

e E-Product Development

e CRM

e E-Learning

With this selection of indicators, the report covers all four key areas of e-business impact at the
firm level mentioned in 2.2., and focuses on a number of already widely used applications.

Online sales most common in Finnish companies

Online sales are already common in Finland (38%), whereas the Internet hardly plays any role as
a distribution channel in France (0.8%) or Sweden (7%). The low adoption rate in Sweden can
partially be explained by the small number of large firms in this sector, and consequently by a
predominance of SMEs that tend to be less engaged in online sales activities. The extremely low
level of adoption in France, however, is striking and cannot simply be explained with the survey
data or the company sample in the survey.

Figure 2-1: Selling online (by country)

Adoption of online sales
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Source: e-Business W@tch, DIW (2002).
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Large firms engaged slightly more in online sales

Differences in online sales activities between small and large firms are, however, not very big
(Figure 2-3). The sector is well advanced in its adoption of e-commerce solutions and both small
and large firms have found ways to profit from the Internet as a distribution channel. However,
compared to the adoption levels of e-procurement (nearly 50% of all firms, see Figure 2-5), online
sales activities are less popular (less than 13% of all firms).

Figure 2-2: Selling online (by size class)

Companies selling online
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Source: e-Business W@tch, DIW (2002).

Early adoption of online sales

Table 2-11 highlights the early-adopter role of the sector in e-business. Almost 50% of all firms
have already been selling online for more than two years. Large firms are even more experienced
typically, indicating their leading role in e-business adoption. As a future trend, an additional 8%
of firms in this sector plan to sell online within the next 12 months.

Table 2-11: Online sales experience

Total* 0-49 50-249 250+
employees employees employees
Selling online for more than 2 years 46.3 45.7 50.7 61.6
Selling online for 1-2 years 31.3 30.5 44.0 38.4
Selling online for <1 year 15.1 16.2 0.8 0.0

* Totals do not add up to 100 because “don’t know” answers are not included in this table.

Note: enterprise weighted, i.e. figures should be read as "% of enterprises..." Computation base: enterprises

selling online.

Source: e-Business W@tch, DIW (2002).

E-Procurement is hot, Nordic countries lead in adoption

The sector exhibits an outstandingly high rate of e-procurement adoption. Finland, Sweden, and
the UK are most advanced, each reporting adoption levels of well above 80%. Germany
represents the European average level of adoption. Italy and France clearly lag behind.
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Figure 2-3. Procuring online (by country)
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Source: e-Business W@tch, DIW (2002).

Large firms slightly more active in e-procurement

The survey results are in line with expectations and analysis based on anecdotal evidence: large
firms are most active in e-procurement, trying to realise efficiency gains and cost advantages.
Small firms lag slightly behind, but adoption rates are still very high compared to other
manufacturing sectors. Overall, high adoption rates are driven by the ICT-producing sub-sectors.

Figure 2-4.: Procuring online (by size class)
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Source: e-Business W@tch, DIW (2002).

Early adoption of e-procurement

The majority of firms in the sector have already been using e-procurement for more than two
years, while only a small proportion of adopters have less than one year of experience (table 2-
12). Again, this demonstrates the early adopter role of the sector. Surprisingly, the share of small
firms with a large amount of e-procurement experience is even greater than for large firms.
Obviously, SMEs were quick to understand the advantages e-procurement offered and to start
using the Internet for their purchasing decisions. This result can be attributed largely to the
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specific characteristics of electronic components (see 2.2.1) that make this sector especially
suitable for e-procurement. Also, this is a counter-example to the general hypothesis that SMEs
do not adopt e-business because of a lack of knowledge and awareness. SMEs in this sector
obviously had very high awareness of the advantages e-procurement offers for them, and were
quick to implement it. An additional 9% of firms in the sector plan to implement e-procurement
within the next 12 months.

Table 2-12: Online procurement experience

Total* 0-49 50-249 250+
employees employees employees
Procuring online for more than 2 years 53.8 54.1 47.5 51.0
Procuring online for 1-2 years 35.8 355 41.6 34.5
Procuring online for <1 year 5.6 5.2 9.4 11.3

* Totals do not add up to 100 because “don’t know” answers are not included in this table.
Note: enterprise weighted, i.e. figures should be read as "% of enterprises..." Computation base: enterprises
procuring online.

Source: e-Business W@tch, DIW (2002).

E-procurement: Not just for pencils and erasers

Another indicator for the advanced level of e-procurement usage in the sector is the high share of
direct production goods purchased via the Internet. In fact, the share of enterprises using the
Internet for the procurement of direct goods is even higher than the percentage for MRO goods
(table 2-13). Obviously, this can also be attributed to the specific product characteristics of the
sector (especially electronic components) that are highly standardised and thus very suitable for
e-procurement. Interestingly, SMEs do not lag behind at all — the share of very small firms
purchasing direct goods online is even higher than the share of large firms doing so.

Table 2-13: Type of goods procured online

Total 0-49 50-249 250+
employees employees employees
Online procurement of MRO goods 58.6 58.2 69.4 52.4
Online procurement of direct production 64.4 64.9 55.5 61.1
goods
Note: enterprise weighted, i.e. figures should be read as "% of enterprises..." Computation base: enterprises procuring online

Source: e-Business W@tch, DIW (2002).

Higher shares of e-procurement ratios in SMEs

Table 2-14 provides additional evidence for the importance of e-procurement to the sector in
general, and for SMEs in particular. The questionnaire asked firms to state the proportion their
total procurement volume they sourced online. Sixty-two per cent of the very small firms using e-
procurement buy more than 5% of their total procurement volume online, compared to 48%
among large firms. In addition, every tenth small firm using the Internet for procurement already
purchases more than 50% of its overall procurement volume online (compared to 4% among
large firms). High utilisation levels of e-procurement are important to reach positive ROI on e-
procurement. This sector obviously provides an interesting example of where small firms are
heading in the usage intensity of an e-business technology.
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Table 2-14: Online share of total procurement

Total* 0-49 employees 50-249 employees 250+ employees

> 50% 9.2 9.5 3.9 4.3
26-50% 8.7 8.9 6.5 7.8
11-25% 14.6 14.5 13.3 221
5-10% 291 29.2 34.3 13.9
<5% 38.4 38.0 42.0 51.8
* Totals do not add up to 100 because “don’t know” answers are not included in this table.

Note: enterprise weighted, i.e. figures should be read as "% of enterprises..." Computation base: enterprises procuring online.

Source: e-Business W@tch, DIW (2002).

E-Product development is very common in Nordic countries; France is not convinced

Intensive co-operation with suppliers and other business partners is often required for the design
of new products. Engineering and production competence are unequally distributed between
business partners, requiring qualified communication and sharing of design, project, and
production plans. The Internet offers a broad range of tools to support these processes, ranging
from sending product plans, managing project schedules, design and CAD/CAM tools to online
meetings. Accordingly, Internet technologies are already widely implemented and used in Nordic
countries and Germany, where significantly more than 50% of employees work in firms that use
e-product development tools. France and Italy lag behind.

Figure 2-5: Online collaboration with business partners for designing products (by country)

Adoption of e-product development
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Source: e-Business W@tch, DIW (2002).

E-product development — large firms do it, small firms don’t

In sharp contrast to e-procurement, where small firms were actually leading in adoption rates, e-
product development is much less popular in small firms than in large enterprises. The adoption
rates in large enterprises are more than twice as high as in small firms. This could be either be-
cause small firms are less frequently involved in larger cross-company product development
projects, or because the cost of implementing the necessary technologies is too high compared to
the benefits.
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Figure 2-6: Online collaboration with business partners for designing products (by size class)

Companies collaborating online with business partners
for designing products

60.0
50.0
40.0
30.0
20.0
10.0 -

0.0

%, enterprise-weighted

Total 0-49 50-249 250+

number of employees

Source: e-Business W@tch, DIW (2002)

CRM convinced the Finns, but France and Sweden abstain

Customer Relationship Management (CRM) tools are used to providing customers standardised
service offers, and making use of different data sources (customer purchasing behaviour, product
information etc.). These tools promise to improve customer service and cut administration costs,
particularly for larger firms dealing with large numbers of mostly anonymous private customers,.

Figure 2-8 shows that CRM adoption rates in Finland, the UK, and in Germany are above
average, whereas France, Sweden and ltaly lag behind. The lower adoption rates in France and
Italy fit into the overall picture, but Sweden’s results are surprising. However, the predominance
of small firms there does provide at least a partial explanation.

Figure 2-7: CRM usage (by country)

Adoption of CRM systems
Total ]
FIN | ]
‘? UK | ‘ ]
5 D ]
o h
(& |
S [
—
0 10 20 30 40 50 60 70
%, employment-weighted

Source: e-Business W@tch, DIW (2002).
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CRM works for large firms

As anticipated, CRM is mainly a solution that makes sense for large enterprises with huge
amounts of customer specific data and high numbers of mostly anonymous customers. The
uptake of CRM among large firms is already significant, with more than 40% of enterprises
making use of a CRM system. Small firms, however, do not seem to be convinced of the benefits.
Here, adoption rates remain below the 10% badge.

Figure 2-8: CRM usage (by size class)
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Source: e-Business W@tch, DIW (2002).

E-Learning: Sweden reports surprisingly low adoption rate

E-learning provides an example of how online technologies can be used to improve human
resource management functions. Typically, e-learning is used to provide employees with access
to online courses that teach skills and methods helpful and necessary for a variety of work
routines. Examples are: a software course, a course about how to fill out forms and perform
certain process steps, a course teaching sales representatives about product features, or a
course to prepare managers for employee evaluation talks.

E-learning promises cost savings by cutting back secondary education costs (such as travel and
seminar room expenses etc.) and offers a wealth of opportunities to speed up time-to-market of
new products, the implementation of new processes or company-internal software. This makes
sense particularly for larger firms in dynamic environments, where a variety of change processes
and product innovations (and associated training needs) belong to the daily routine. The
electronics industry is a good example of such an environment.

Figure 2-10 shows again significant differences in adoption levels between the regions. Finland
and France are “best in class” in this case, with employment-weighted adoption levels of well over
50%. Surprisingly, Sweden reports the lowest adoption rate (7%). This can partly be attributed to
the fact that Swedish firms in this sector are almost exclusively SMEs. In addition, our data
sample only included one Swedish firm in the sector with more than 250 employees, and this firm
did not use e-learning. The employment-weighted results for Sweden would have been several
percentage points higher if that firm had replied positively regarding e-learning usage. The low
adoption rates can therefore be partly explained by the size-class-distribution of firms in Sweden,
and partly by our sample characteristics.

But the low results are still striking because they contradict a number of market research
publications that almost unanimously declare Sweden to be an early adopter and heavy user of e-

51 October 2002



e-business.
' Electrical Machinery and Electronics

learning (for example, see IDC 2000). Interestingly, the same market research publications
declare France a late adopter — but Figure 2-10 tells a different story.

However, a closer look at the survey results database reveals that this sector is an exception in
France. Other sectors in France reported much lower e-learning adoption rates, which relativises
the message of Figure 2-10. In Sweden, on the other hand, the low adoption rates in this sector
are no exception. Swedish firms in general reported e-learning adoption rates far below the EU
average across all the sectors (5) that were covered in Sweden. This empirical evidence, which is
based on 260 valid answers for this question in Sweden, appears strong enough to cast some
doubts on the view that Sweden is an early adopter and heavy user of e-learning. Many other
European countries are much more advanced than Sweden, according to our survey data.

Figure 2-9: Use of online technologies for e-learning (by country)

Companies using online techniques for e-learning
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Source: e-Business W@tch, DIW (2002).

E-Learning has a head-start in large firms

E-learning had a head-start in large firms because many of the advantages of e-learning work
specifically well in environments with many employees who work at geographically dispersed
locations. In addition, the use of e-learning either requires installation of a so-called e-learning
platform (a complex software tool that needs to be integrated into the IT infrastructure of a firm),
or the booking of standardised e-learning courses from the Web. The latter is restricted to
standardised and non-company-specific training needs. Also, most standardised courses are only
available in English, which limits their reach. A firm that wants to exploit the advantages of e-
learning to the full will in most cases have to purchase and implement learning platform software
— which is too expensive for most SMEs.
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Figure 2-10: Use of online technologies for e-learning (by size class)
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Summary E-business usage

This section provided the following results:

The advantages of e-procurement obviously convinced the entire sector. More than 50% of all
firms in the sector already use it. Small firms are no exception — in fact, SMEs lead in e-
procurement adoption.

e-procurement is by far more popular than online sales are. Only 12% of the sector
companies use the Internet to sell their products. It is surprising that the adoption rate of e-
procurement is almost four times higher than the adoption rate of online sales. Part of the
explanation might be that firms which contributed electronic catalogues to the e-procurement
systems of their customers do not consider these e-catalogue-triggered orders as online
sales.

E-product development, CRM, and e-learning seem to work especially well in large
enterprises. Small firms are less interested in these solutions and report significantly lower
adoption rates.

E-business usage varies considerably between the countries. As a general trend, Finland is
an early adopter and heavy user of e-business, whereas France and Italy remain sceptic.
This cannot fully be explained by a lack of infrastructure or of IT-skills, as section 2.3.2
showed. Rather, cultural aspects seem to play an important role. The business culture in
Southern Europe displays a marked preference for face-to-face interaction. This, together
with a tendency towards IT-scepticism, might be called the “Amélie Syndrome” that leads to
lower e-business adoption rates.

Survey results about e-learning usage revealed some surprises. According to the e-Business
W@tch survey, Sweden does not appear to be an early adopter and heavy user of e-
learning — other countries (among them France and Germany) seem to be much more
advanced in this field. These empirical results contradict common beliefs and the statements
made in a number of market research publications.

2.3.4 E-commerce barriers

The following section provides results of the survey that attempted to quantify the importance of a
number of known e-commerce barriers. The questionnaire asked firms to what extent they agree
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with any of the named barriers. For this section, we have aggregated the statements “somewhat
agree” and “completely agree”. Consequently, our figures give an estimate of the extent to which
known barriers are generally agreed upon by practitioners.

Primary reason for not selling online: Products not suitable

70% of the sector firms said that their products do not lend themselves to selling online. This
should be viewed not as a “barrier” to e-commerce, but much more as a “saturation level for
online sales adoption”. The second most important reason for not selling online is that the level of
online revenues is still low. 64% of sector firms agreed to this statement. Customers being still
hesitant to buy online constitute the third most important reason for not selling online. 58.5% of
firms consider this to be an e-commerce barrier.

SMEs do not report higher e-commerce barriers

Interestingly, the opinions about e-commerce barriers do not show a clear structure according to
firm size classes. Either, firms across all size classes seem to agree to a large extent on the
statements, or deviations between the size classes appear arbitrary. In any case, SMEs do not
systematically report higher barriers to e-commerce than large firms.

If there are any size-class specific trends (although they do not appear to be significant at first
glance), these would include the following: SMEs complain more about lack of online customers
and customers’ hesitancy to use online buying, whereas large firms complain about expensive
technology, low online revenues and problems in adapting corporate cultures to e-commerce.

Table 2-15: Barriers to selling online

Total 0-49 employees 50-249 250+
employees employees

Few customers online 42.2 42.8 32.2 33.2
Customers hesitant to buy online 58.5 59.0 52.6 40.2
Goods / services do not lend 70.1 69.5 83.1 73.8
themselves to selling online
Processing of payments for 43.2 43.2 41.7 39.6
online orders is a problem
Technology too expensive 42.4 41.8 50.2 55.6
Revenue of online sales is still 63.7 63.8 571 68.9
low
Delivery process causes 29.4 29.7 24.0 27.4
problems
Adapting corporate culture to e- 45.4 447 58.8 53.6
commerce is difficult

Note: enterprise-weighted, i.e. figures should be read as "% of enterprises agreeing somewhat or completely..."
Computation base: all enterprises

Source: e-Business W@tch, DIW (2002)

Primary reason for not procuring online: suppliers do not sell online

The most important reasons for not procuring online are suppliers that do not sell online (60%),
concerns about data protection and security (57.5%), and the opinion that procuring requires
face-to-face interaction (57%). Again, SMEs do not report higher barriers to procuring online than
large firms do. In fact, large firms reported higher response rates to the named barriers than small
firms did. For example, 64% of large firms complain that e-procurement technology is too
expensive, whereas only 41% of small firms did. 58% of large firms complain that suppliers’
technical systems are not compatible, whereas only 32% of small firms agreed with this
statement.
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Some barriers to e-procurement seem to be higher in large firms

Both variations can be explained and give some insight into how e-procurement differs between
small and large firms. Whereas large firms usually implement complex and sophisticated e-
procurement software solutions, small firms either use simple software tools or abstain from the
purchase of specialised e-procurement software, simply buying over the Internet from
marketplaces or online shops of their suppliers. Of course, the complex solutions of large firms
are more expensive and they also require a higher degree of system compatibility with the
supplier base to unleash their full potential. But small firms seem to be able to do without complex
and expensive e-procurement software.

Table 2-17: Barriers to procuring online

Total 0-49 employees 50-249 250+
employees employees

Procuring requires face-to-face 56.8 56.5 61.9 59.5
interaction
Suppliers do not sell online 59.8 59.6 60.9 66.3
Concerns about data protection 57.5 57.8 50.1 57.8
and security
Technology is expensive 1.3 40.6 45.9 63.9
Suppliers’ technical systems are 323 31.7 36.8 57.8
not compatible
Cost advantage is insignificant 51.7 51.8 46.1 56.4
Note: enterprise-weighted, i.e. figures should be read as "% of enterprises agreeing somewhat or completely..." Computation
base: all enterprises

Source: e-Business W@tch, DIW (2002).

2.3.5 Impactindicators

This section presents survey results for a selection of impact indicators. Measuring the economic
impact of ICT precisely and comprehensively is very difficult for a variety of reasons. It is often
tricky (if not impossible) to clearly identify cause and effect (e.g. have sales increased because of
the implementation of e-sales, or because of other factors). Clearly measurable effects (e.g.
changes in number of employees, revenues, profits etc.) can often not be attributed to ICT usage
alone. In addition, most firms do not have clear ideas about what effect a specific ICT solution
has had for their own business. The effects of e-business investments have numerous
dimensions: some of them are not clearly quantifiable in monetary and ROI terms (e.g. the
strategic dimension or a company’s image). Also, asking interviewees to make quantitative and
objective statements about the overall effects of e-business on their firm would have been far
beyond what can be expected from a survey. Nevertheless, understanding and trying to measure
the impact of ICT on sector structures, employment, productivity etc. remain research areas of
high importance. In order to deal with these challenges, the survey took a pragmatic approach,
asking for a number of qualitative statements that tried to measure opinion trends.

SMEs are satisfied with their online sales experiences

Table 2-17 provides figures for enterprises that actually use the Internet to sell online. Because of
the limited number of firms (68) in our sample that fulfil this requirement, the results are not
representative for each size class. However, some trends are visible. Firms that sell online seem
to be generally satisfied with the impact of that distribution channel on their sales volume, and the
number of customers. Small firms are no exception here — those small firms that actually do sell
online also seem to be satisfied with the impact. Answers concerning the efficiency of internal
business processes and the costs of logistics and inventory were more ambiguous. Some firms
were obviously very satisfied with the impact of online sales on these indicators, others were
rather disappointed.
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Table 2-19: Impact of selling online — positive effects

Total 0-49 50-249 250+
employees employees employees
Volume of sales 65.1 65.4 51.8 87.0
Number of customers 66.2 67.7 49.4 33.6
Sales area 66.7 67.1 62.7 53.1
Quality of customer service 65.9 67.1 42.7 61.3
Efficiency of internal business processes 59.6 60.2 38.2 77.3
Costs of logistics and inventory 41.9 42.4 23.7 60.6

Note: enterprise-weighted, i.e. figures should be read as "% of enterprises reporting positive or very positive effects on ..."
Computation base: enterprises selling online

Source: e-Business W@tch, DIW (2002).

E-Procurement: Large firms report biggest savings

Due to the higher number of firms that use e-procurement, Table 2-18 provides more robust
indicators than Table 2-17. As a general trend, firms seem to be satisfied with the effect of e-
procurement on procurement costs and business processes. However, large firms report
significantly higher satisfaction levels here than small firms. This is not surprising because large
firms use complex e-procurement systems that allow them to aggregate and scale their internal
demand to profit from favourable purchasing decisions. Also, the positive effects of streamlining
internal processes are naturally limited in small firms because each single routine task is usually
carried out less frequently (and thus causing less costs) than in large firms.

The impact of e-procurement on relations to suppliers and on costs of logistics and inventory is
judged somewhat less enthusiastically. Less than half of the users report a positive impact here.
Only 26% of e-procurement users said that their number of suppliers has increased as a result of
e-procurement. The majority seems to use e-procurement simply to automate existing supplier
relationships and to focus procurement activities on “best in class” suppliers, which is one of the
declared strategic objectives of e-procurement. The share of firms which increased their total
supplier pool probably made frequent use of online auctions, which can lead to new supplier
contacts.

Table 2-21: Impact of procuring online — positive effects

Total 0-49 50-249 250+
employees employees employees

Procurement costs 53.5 52.2 68.1 72.6
Relations to suppliers 43.0 43.1 39.6 46.2
Internal business processes 59.4 58.6 64.8 81.2
Costs of logistics and inventory 40.5 39.9 39.6 65.9
Number of suppliers* 26.5 26.4 28.3 25.8
Note: enterprise-weighted, i.e. figures should be read as "% of enterprises reporting positive or very positive
effects on ...", except *: “% of enterprises reporting that number of suppliers has increased”.
Computation base: enterprises selling online.

Source: e-Business W@tch, DIW (2002).

Wide agreement: SMEs will not be the primary beneficiaries of e-business

Currently, there is a debate among policy-makers, economists and practitioners about whether e-
business provides enormous opportunities for SMEs, or whether it is a tool that simply shifts
competition to prices, making large firms and lowest-cost producers the real winners of e-
business adoption. To shed new light on the debate, the survey asked companies who they
believe will benefit most from e-business. The results are very clear: Almost no-one thinks that e-
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business is of no benefit to anybody. Therefore, the potentials of e-business seem to be widely
recognised in the sector. But only 15% of firms think that SMEs will benefit most. 35% think that
large enterprises will be the real winners, and 42% believe in an equal share of benefits between
business partners. The majority of firms in the sector seems to recognise that e-business per se
puts large firms at an advantage. However, it is also clear that even large firms can only unleash
the full potentials of e-business if they manage to win the support of their customers and
suppliers, and also of their small business partners. Co-operation and a fair share of costs and
benefits are therefore needed to realise the full potential of e-business in the sector.

Table 2-22. Beneficiaries of e-business

Total 0-49 50-249 250+
employees employees employees

SMEs 14.9 15.0 15.2 8.3
Large enterprises 35.4 35.4 34.9 34.3
Equal 41.7 414 43.9 52.6
No-one 1.3 1.3 2.6 0.0
Note: enterprise-weighted, i.e. figures should be read as "% of enterprises believing that...will benefit from e-business".
Computation base: all enterprises.

Source: e-Business W@tch, DIW (2002).

Most firms are satisfied with the effect of their e-business solutions

The majority of firms are fairly (75%) or very satisfied with the effects and success of e-business.
However, a significant share of firms are fairly or even very disappointed. Interestingly, 26% of
large firms (compared to 12% of small firms) were fairly disappointed, and 5% of small firms were
even very disappointed. Considering that this sector is among the early adopters of e-business,
with many firms being involved in e-business for more than two years, this makes one point very
clear: e-business does offer a wide range of fascinating opportunities, but it is not an easy and
risk-free way to success. Still, the large majority of e-business users that are satisfied provide
evidence that e-business solutions really deliver (at least some) of the big promises with which
they started.

Table 2-23: Satisfaction with e-business

Total 0-49 50-249 250+
employees employees employees
Very satisfied 71 6.9 8.6 10.7
Fairly satisfied 75.1 75.7 69.1 63.4
Fairly disappointed 13.0 12.3 22.4 25.9
Very disappointed 4.7 5.1 0.0 0.0

Note: enterprise weighted, i.e. figures should be read as "% of enterprises being...satisfied with the effects and
success of e-business". Computation base: enterprises expressing that they do e-business.

Source: e-Business W@tch, DIW (2002).
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2.4 Case Studies

2.4.1 click2procure — Siemens' global buyside marketplace for direct and
indirect material®

About the global player Siemens

click2procure is the buyside marketplace of the Siemens Corporation (Siemens AG). Founded in
1847 in Berlin, Germany, Siemens AG is the 7th largest company in Europe and 23rd world-wide.
With sales for fiscal year 2001 of 87 billion Euro (81 billion USD), it is one of the world’s largest
manufacturers of electronic and electrical equipment. Its business spans the areas of energy
generation and distribution, information and communications networks and services, healthcare
instruments, components, lighting and household appliances, transport and automotive systems,
financial services and real estate. Divided into 13 separate business units, Siemens is a network
encompassing more than 450,000 people in 190 countries throughout the world. During fiscal
year 2001, Siemens purchased 41 billion Euro worth (38 billion USD) of goods and services.
Nearly half of this total is accounted for by production items, from raw materials to complete
modules. An additional third is spent on products that it sells on to customers, such as systems
components and software. The remainder is for the purchase of indirect goods and services,
including maintenance and consulting.

How Siemens built its global buyside marketplace clickZ2procure

Siemens describes its world-wide business as a “Global network of innovation” and has recently
expediently embraced innovative e-Business technologies. On the company’s buy-side, the unit
Siemens Procurement & Logistics Services (SPLS) handles globally all corporate e-Procurement
initiatives. The aim to centralise purchasing services into one distinct unit is to concentrate
Siemens’ purchasing power, to pool the demand, and to leverage the knowledge to effectively
manage supplier relationships.

Furthermore, Siemens wants to benefit from direct electronic connections to its suppliers to allow
faster, more efficient and effective purchasing processes, including greater purchasing visibility by
integrating into back-end ordering and planning systems. To this end, it decided to develop its
own private marketplace for purchasing — known as Siemens’ buyside marketplace click2procure.

About 100 people with SPLS are building and operating the global procurement platform
www.click2procure.net powered by Commerce One and additional best of breed technology. The
key driver behind this software choice was the ease with which Commerce One’s technology
could be integrated with customer ERP (enterprise resource planning) systems from SAP — of
which Siemens itself has several installations.

So far 35,000 users find over 3.5 million articles online in over 200 catalogues and purchase over
200 million Euro worth. More than 1 billion Euro has also been processed via auctions and
eRFQs. Currently, Siemens is rolling its private exchange out to all 13 of its business units world-
wide, with the ultimate goal of connecting all of its suppliers to the solution. Today click2procure is
live in Germany, the U.S., Canada, the U.K., France, Austria, Spain and the Czech Republic.
Each country uses its local language to access the Siemens exchange, content is localised for
each area and local resources are in charge of activating their suppliers to use the exchange.

Supplier Adoption Efforts Paying Off

Since Siemens is certainly a dominant player in its industry, many of Siemens’ suppliers rely on
the company for large amounts of their business. In such a situation, it is an easy proposition to
get suppliers to adapt their business to take advantage of the exchange. Siemens has proactively

8 Case study provided courtesy of Siemens AG, Germany.
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marketed click2procure and its value to its supplier community through events and direct
mailings, showing how participants can save money by optimising processes and by indicating
the opportunities for increased business through reductions in maverick spend. Today 1,500
suppliers use the exchange and Siemens is aiming to increase that figure to 15,000 by the end of
2003. Many suppliers have integrated the Siemens’ Buyside Marketplace into their ERP systems
for materials planning purposes using the click2procure Supplier Integration Platform. Fully-
integrated suppliers are mostly Siemens’ strategic suppliers, receiving on average more than five
orders per day. Depending on the state of technological sophistication of the supplier, integration
can be achieved in one to four weeks. For suppliers of less-strategic importance, access to the
exchange is possible via the exchange's web-based supplier portal or a message-based
integration. The functionality on the private exchange includes the automation not only of the
entire procure-to-pay cycle, but also online sourcing capabilities.

Siemens started e-procurement with catalogue-based buying

Siemens started e-procurement activities with catalogue-based buying based on an ASP model.
In a second step, more complex local e-procurement solutions became fully integrated in the
marketplace. In terms of process time and material cost savings, Siemens reports that
administrative costs per purchase order have been reduced by 40% on average, translating into
savings of 43 Euro to 64 Euro (40 USD to 60USD) per transaction. Process times have been
reduced through use of online catalogue ordering for indirect goods and services. At Siemens
Medical Solutions (SMS), process costs have been reduced by more than 50%, resulting in
significant savings on a target volume of approximately 60,000 orders per year. In addition,
greater visibility into spending patterns and process quality has been enhanced, and preferred
suppliers have been benefiting from maverick spend reductions. In other words, preferred
suppliers are realising up to 100% of their contracted volume. This step, along with increased
pooling of spend within Siemens through a concentration on purchases through online
catalogues, puts Siemens in a stronger negotiating position and thus increases its potential for
negotiating reduced prices for materials by developing larger scale contracts.

Siemens got it right with click2procure direct material

Going forward, Siemens will continue to rollout click2procure throughout its business units world-
wide and will continue to increase the number of suppliers using the private exchange. In the
future, the functionality of the Siemens Buyside Marketplace will be extended in the areas of
logistics and information services, and collaborative procurement. This makes click2procure a
central hub for suppliers to connect with various Siemens systems.

One of the most remarkable and successful e-Ordering solution, known as click2procure direct
material, has been developed and successfully implemented in North America and Europe for
Siemens’ direct material procurement needs. Few other exchanges address the needs of direct
material purchasing yet, even though by far more direct than indirect material is purchased by
most engineering and construction companies — in some of the Siemens business units direct
material accounts for more than 90% of the total spend. Purchasing of production material
involves significant process costs due to the complex exchange of information between buyer and
supplier. The use of the Internet proved to help Siemens saving up to 40% of process cost.
Purchase orders and change orders generated in Siemens’ ERP systems are transmitted elec-
tronically to the suppliers, who acknowledge orders, update delivery status and shipment inform-
ation, and post invoices into Siemens’ ERP systems using the supplier portal of the click2procure
exchange. Additionally technical drawings and specifications can be exchanged with suppliers in
a secure and efficient manner. click2procure direct material also answers the suppliers’ most
FAQ: "When am | getting paid?" by allowing the supplier to check his invoices in self-service
mode in Siemens’ ERP systems. click2procure direct material has proven its benefits after more
than a year of service with different business units of Siemens in North America and Europe.
click2procure direct material helped saving over 1 million USD through the efficient exchange of
over 200,000 electronic documents with their suppliers via the clickZ2procure exchange already in
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this early stage. More Siemens divisions are now implementing click2procure direct material to
streamline their direct material procurement processes.

e-Sourcing best practices deliver superior results

Siemens has been using the experience already gained to define which strategies and various
types of auction to employ for different types of materials in order to achieve the greatest benefits
from e-Sourcing. The experience gathered so far evidences that standard reverse auctions are
the best-suited auction type at the lowest level of complexity involving standard goods. Examples
are plastic parts or headsets, involving up to five suppliers and a maximum of two lots being
auctioned off. For more complex sourcing needs, such as services (e.g. security or cleaning
services) which have a wide range of variables, multiple auction types may be employed to serve
several material fields and multiple locations. At the most complex end, involving highly customer-
specific products, such as power plants parts, higher effort is required to develop elaborate
specifications prior to the event. Additionally, the auction may include multiple rounds using
different types of auction. The use of multiple bidding types for different product categories
including open bids, sealed bids, ranking bids, multi-variable bids, and English, Dutch and
reverse auctions has allowed Siemens to realise on average more than 20% material cost
reduction. This is substantially higher than reported industry average in different surveys
undertaken of end-user experiences of e-Sourcing world-wide, and shows how Siemens has
leveraged its acquired experience to define and implement best practices.

Suppliers also benefit from click2procure’s e-sourcing capabilities. Automation allows them to
reduce their process costs as well and as the Buyside Marketplace allows them to reduce
inventory and product write-off costs.

Siemens offers click2procure services to third-party buyers

Siemens has been extending its private exchange to already allow several third-party organi-
sations purchase goods and services. To ensure that best practices learnt through internal use of
the marketplace are readily available to external customers, a dedicated team has been set up
within SPLS to manage their needs. Targeting medium and large firms, the whole portfolio of
procurement solutions is made available internationally. Siemens’ global presence allows its
complete procurement service range to be offered, including catalogue-based e-procurement,
RfX-based negotiations, auction and its ordering solution for direct materials in many countries
across the globe.

2.4.2 InfoTip: A technical support network in the Consumer Electronics
industry®

InfoTip is an initiative of the German consumer electronics industry. The idea to found InfoTip
was born on a conference of the Consumer Electronics Board of ZVEI (Zentralverband
Elektroindustrie / German Association of Electronic and Electrical industry). The initiators were
different manufacturers of consumer electronics products.

The InfoTip system allows dealers specialising in consumer electronics to gain access to all
relevant product, repair and support information via ISDN connections or the Internet. Actualised
information on repair work and specific problems concerning products is provided by the
manufacturers. Furthermore, replacement parts can be ordered and repair work on apparatuses
under guarantee can be deducted. The InfoTip system is supported by the European subsidiaries
of almost all big consumer electronics producers, such as Grundig, Panasonic, Philips, Sony,
Thomson and others. The board of directors of InfoTip consists of members of the participating
enterprises.

° Own research, in co-operation with InfoTip.
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The advantages for both sides are obvious. Firstly, the specialised dealer only needs one support
system and manufacturers save costs arising from the development of own systems. Secondly,
InfoTip can ameliorate their relationship management with the specialised dealers offering repair
services. The InfoTip system is based on the European industry standard IRIS, which unifies
repair and maintenance information.

In Germany, 85% of the specialised dealers already use InfoTip (approx. 4,700 firms). Growth
rates were high in recent years, but with the high penetration of the German market, the growth
potential is deteriorating. The focus of the initiative is on German speaking countries, but the
system is also available in English and French. Expansion into other European countries is an
important goal for the future. The system is used by bigger players, e.g. German MediaSaturn
GmbH, as well as by small enterprises with only a few employees. On average, each technician
with access to InfoTip uses the system nine times a week, indicating that the acceptance of the
system is high. Users have access to more than 1.2 million parts and information about more
than 51,000 different types of consumer electronics apparatus.

InfoTip started in 1991 as an ISDN-based network. Although a much more user-friendly Internet
version has been available for four years now, many SMEs are reluctant to shift to the new
version. “Concerns to use the Internet and the reasons for it are widespread. Many users have
security concerns, others simply don’t have any experience with the world wide web”, says Theo
Ubbens, CEO of InfoTip GmbH. Two-thirds of the InfoTip users remain with the ISDN-system,
which is still working well. For most of the smaller enterprises, InfoTip is the only e-business
application they use. Implementation costs for new users are quite low (approx. 200 Euro,
including software and configuration), and financing is mainly done by the operating manu-
facturers.

InfoTip is a good example of an e-business solution that is extremely useful for SMEs. Implem-
entation is easy and inexpensive, which increases incentives for small enterprises to use the
system. As installation and implementation are done by InfoTip (InfoTip offers ISDN and Internet
implementation as well for companies that do not yet have access to the world wide web), no
expertise is required from users. This solves the IT-skills-shortage problem and reduces fears.
Users save costs and time when doing repair work or when ordering replacement parts.
Manufacturers save communication costs and assure a higher quality of service provided by the
retailers. With InfoTip, retailers, repair service companies and manufacturers profit equally from
the system. Therefore the broad acceptance of the system is a logical consequence.

2.4.3 RosettaNet - A global e-business standard for the electronics
industry®®

RosettaNet is an independent, self-funded, non-profit consortium dedicated to the development
and deployment of standard electronic business interfaces to align the processes between supply
chain partners on a global basis. More than 450 companies (representing more than 1 trillion
USD in annual revenues with ICT products) currently participate in RosettaNet's standards
development, strategy, and implementation activities. In early 2002, the consortium announced
more than 450 documented partner connections using RosettaNet standards world-wide. Among
the partners are large European enterprises, like Philips, Ericsson, Infineon, Siemens, Nokia and
many others. Software firms such as Microsoft and SAP are involved and integrate RosettaNet
standards in their business software. Furthermore, the development of RosettaNet is supported
by EDIFICE, the standardised Electronic Commerce forum for companies with interests in
Computing, Electronics and Telecommunication. EECA (European Electronic Component
Manufacturers Association), RosettaNet and EDIFICE are working together on a standardised

'® Own research.
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Trading Partner Agreement that addresses the legal requirements of electronic information
exchanges.

E-collaboration, which is supposed to create mutual value for the partners, is hampered by lack of
industry-wide standards that enable system-to-system automation of core processes ranging from
supplier relation management, SCM to CRM. Initial attempts to establish such standards revolved
around EDI. However, its adoption was quite limited as implementation costs were high. EDI
penetration remained limited to the largest 20% of trading partners. SMEs found it difficult to
justify the investment in EDI. Now, SMEs are increasingly adapting RosettaNet standards
because the initiative is backed up by their bigger business partners. RosettaNet is an alternative
because it provides open platform e-business process standards in XML, thus allowing the use of
the Internet as a communication platform. Another advantage is that it can lead to an end of the
numerous different EDI standards by replacing them by one single standard.

The main aim of RosettaNet is the development and implementation of so-called Partner Inter-
face Processes (PIPs) which support electronic B2B relationships. A PIP is an XML specification
designed to align a specific business process between two or more supply chain partners.

Nokia is one of the main drivers of RosettaNet in Europe and has ambitious e-business goals.
“For several years now we have worked on integrating business processes with our suppliers.
RosettaNet is one of the key elements in helping us to do this efficiently,” says Pertti Korhonen,
Senior Vice President (global operations, logistics and sourcing). Nokia has been a RosettaNet
board member since January 2000. Currently, there are already seven PIPs in place between
Nokia and its suppliers. Jean-Francois Baril, Senior Vice President (Sourcing and Procurement)
of Nokia Mobile Phones says: “We are convinced that RosettaNet is the right choice to enable our
business integration, and our target is to have 40% of Nokia’s purchasing volume conducted over
RosettaNet interfaces already this year (2002)” (see Nokia, 2002). One of the latest PIPs
implemented connects Nokia with Philips Semiconductors, one of the most important suppliers of
Nokia.

RosettaNet standards are also compatible with existing open trading platforms: Partminer, one of
the most important electronic parts trading platforms, and RosettaNet have concluded a
partnership in order to achieve convergence between the two systems. RosettaNet can therefore
be used not only for point-to-point interfaces but also to collaborate on independent trading
platforms. The partnership between E2open, a trading platform driven by an industry consortium,
and RosettaNet is another example for this trend.

Besides the re-organisation of existing business partnerships, RosettaNet allows expansion of the
trading network of participating enterprises with a new system that enables the participants to find
potential suppliers / buyers for their products. With this system, it is possible for firms not only to
interact with their partners via a PIP but to find new trading partners according to their needs.

Summary

RosettaNet includes many different projects that can enhance and support e-business in
participating firms. The advantage of this system is the broad acceptance by leading companies
of the electronics industry. Many SMEs are encouraged by the leaders to adopt the standard as
well. Compared to EDI, RosettaNet is cheaper, easier to implement and, even more importantly, it
is one single communication standard for the entire sector. It is likely that the importance of
RosettaNet will further increase in the future.
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3 Summary and conclusions

3.1 Summary of main findings

The sector comprises the more traditional electrical engineering industry, and the more high-
speed ICT-manufacturing industry. The latter experienced dynamic growth in the last decade and
has considerably contributed to GDP and productivity growth in Europe. However, with the end of
the Internet-hype in late 2000, the ICT-producing industry dived into a deep recession that is not
over yet. The electrical machinery industry was more in line with the overall economic
development and only experienced a slightly stronger than average recession in 2001.

Sector is an early adopter of e-business

The electronics industry in particular is very suitable for e-business because of the high degree of
standardisation of products, globalisation of production, and specialisation of firms along the
value chain. In addition, this sub-sector is naturally IT-savvy and pre-destined to be open to
experiment with new technology-driven management solutions. Consequently, the entire sector is
among the early adopters and already advanced in the usage of e-business. Within the sector,
the electronics industry is clearly more advanced than the electrical engineering industry.

Regional differences in adoption

Survey results indicate that basic Internet infrastructures are widely implemented across Europe
and no longer constitute a major barrier to e-business. However, significant differences exist in
the adoption of different broadband technologies. In general, Nordic countries enjoy above
average broadband access.

There are also significant differences in e-business adoption within the countries included in our
survey. As a general trend, Finland leads in e-business adoption, whereas France and lItaly
remain sceptical. This cannot be fully explained by a lack of infrastructure or of IT-skills. Rather,
cultural aspects seem to play an important role. The business culture in Southern Europe
displays a marked preference for face-to-face interaction and a tendency towards IT-scepticism.

Different e-business solutions for different functions within a firm

Within the individual firms, four key areas of e-business impact can be distinguished:
e product development

e procurement and supply

e customer interaction

¢ back office and human resource management

For each of these areas, a number of different e-business concepts and tools can be applied.
However, not every solution makes sense for every individual firm, nor does “one size fit all”.

E-procurement currently most widely adopted

Survey results showed that currently e-procurement is the most widely adopted e-business
solution. Almost 50% of enterprises in the sector already used e-procurement in June 2002.
Other applications have not yet reached such a high level of acceptance. For example, only 12%
of firms sell goods online, 19% use the Internet for product development, and 12.5% use Internet-
based solutions to support human resource management.

Online sales less popular

In contrast to e-procurement, where adoption rates are already extremely high, online sales do
not seem very popular in the sector. Many firms are reluctant to implement online sales solutions
because they fear increased price pressure and implementation costs. The market transparency
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that helps them to save costs as a buyer puts pressure on their own margins as a seller. Survey
results reveal an ambiguous rating of online sales: many firms that do not sell online said that
their goods do not lend themselves to selling online. In addition, low expectations about online
sales volumes are named as a major barrier to implementation of online sales. On the other
hand, those firms that already sell online reported positive effects on sales volumes, number of
customers, efficiency of internal business processes and an expansion of the sales area.

However, it is surprising that the adoption rate of e-procurement is almost four times higher than
the adoption rate of online sales. Part of the explanation might be that firms that contributed
electronic catalogues to the e-procurement systems of their customers do not consider these e-
catalogue-triggered orders as online sales.

Differences between SMEs and large firms

Surprisingly, SMEs are actually head-to-head in the adoption of e-procurement with large firms.
Those SMEs that implemented e-procurement use it to an even higher proportion than large
firms. Obviously, SMEs (especially in the electronics industry) are convinced by the advantages
of high market transparency and online-convenience for the purchase of standardised products
and components. However, the e-procurement tools which SMEs use are often less complex,
cheaper to maintain and easier to implement than the tools used in large firms. On the other
hand, e-product development, CRM, and e-learning seem to work especially well in large
enterprises. Small firms are less interested in these solutions and report significantly lower
adoption rates.

In contrast to some common statements, we do not believe that this is only because SMEs have
a general lack of information about these tools. Rather, reasons for SME reluctance to implement
are manifold. One of the most important factors is the typical cost-benefit structure of many IT-
solutions. High fixed costs often go along with economies of scale in usage, making a critical size
of firms necessary to profitably run such solutions. Consequently, SMEs remain reluctant to
implement solutions that are either too complex or too expensive for their needs.

3.2 Economic implications

E-business further speeds up globalisation and specialisation

At the sector level, it is likely that the Internet and e-business solutions will further speed up the
process of globalisation and specialisation. These trends towards specialisation (both of firms and
of economic regions) should exploit comparative advantages and thus improve the overall sector
productivity and economic growth.

Exploiting comparative advantages does not lead to equal benefits

However, this does not automatically mean that all regions and all firms will benefit equally.
Exploitation of comparative advantages does involve re-allocation of production and development
facilities to regions with particularly profitable surroundings. The re-allocation of chip and
component manufacturing facilities to Asia and the emergence of CEMs during the last decade is
such a consequence. In the electronics industry, further specialisation and outsourcing enabled
by e-business could eventually contribute to a further disintegration of individual firms,
strengthening the position of highly specialised firms, service providers and contract
manufacturers. On the other hand, high value-added research, engineering, and development
tasks often remain in the high-skill industrialised European countries. The electrical engineering
industry in particular is likely to remain a strong presence in Europe.

Effects of e-business on SMEs: the two sides of the coin

The typical cost-benefit structure of e-business projects seems to imply that large firms can more
easily profit from e-business than small firms. The relative cost-advantage of large firms in
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maintaining IT solutions is impressively supported by our survey results. This is backed up by the
general impression of sector firms that SMEs will not be the primary beneficiaries of e-business.
The majority of sector firms believe instead that large firms will be the real winners of e-business,
or that a fair share of benefits will be achieved by all business partners. Small firms have fewer
internal incentives to implement e-business (the wide implementation of e-procurement in SMEs
is an exception that seems to be limited to the electronics sector). However, SMEs are confronted
with external pressure and incentives from their larger business partners to join in. This offers
positive opportunities, such as maintaining good relations with business partners and possibly
higher sales volumes, but it also involves implementation and maintenance costs and risks:
Higher market transparency can further increase price pressure, and a lock-in effect to
consortium-led marketplaces or customers can limit strategic options. This could increase
competitive pressure on SMEs, contributing to a consolidation of the market to the benefit of large
firms and price-leaders.

On the other hand, e-business also offers a range of opportunities to SMEs, such as benefiting
from market transparency for procurement activities, or expanding the geographical reach of the
sales area. Our survey results further indicate that SMEs in general do not complain about higher
e-business barriers and that they are generally not less satisfied with the impact of e-business
than large firms.

3.3 Policy issues

Improving the competitiveness of European regions as a prerequisite to increase ICT
manufacturing

The ICT-manufacturing sector experienced dynamic growth and contributed considerably towards
GDP, productivity growth, and employment. However, ICT production is a global business that
exploits comparative advantages of regions. Therefore, in order to maintain or increase ICT-
manufacturing in Europe, the competitiveness of European regions needs to be continuously
improved.

The production and development of ICT goods is globally mobile. The industry is increasingly
taking advantage of specific economic conditions in different regions, forming globally dispersed
production and know-how clusters. The implementation of industry-wide e-business will further
contribute towards this trend. Competition not only takes place between firms, but also between
economic regions. Obviously, Europe will not be able to compete with the rest of the world based
entirely on lowest wages. Instead, European policy can focus on providing high quality
infrastructures, improving education and schooling schemes, ensuring legal systems that allow
for intense but fair competition and trade, supporting regional innovation and production clusters,
and contributing towards a stable but not over-regulated legal environment.

Providing the required e-business skills calls for a change in education strategies and
schemes

A lack of e-business skills is often said to slow down e-business adoption. The main difficulty for
businesses in this respect is the requirement to train users every time their work routines are
changed and new software packages — each with unique functions and properties — are
implemented. Re-training of staff and re-organisation of business processes are part of the
implementation costs for e-business initiatives. Continuous re-qualification requirements
throughout the entire employment biography are an essential characteristic of a knowledge-based
economy.

However, this calls for a change in education paradigms. A good basic (university or technical)
education is still of very high importance, but no longer sufficient for most people to cope with the
rapidly changing challenges of modern work life. Part of the responsibility (and incentive) to
educate employees lies with the enterprises. Firms in some countries seem to be better at this
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than others (Finland is a best case scenario). However, even extensive educational efforts by
employers cannot make up for deficits in basic education. In addition, the role of public policy in
“life-long learning” has still to be defined. Questions of organisation, financial responsibilities,
quality regulation and certification as well as models of public/private partnership are issues to be
discussed in this context.

Exploring the long-term impact of e-business: the need for continuous research

Continuous research is needed to assess the progress and impact of e-business. In addition,
research results must be communicated to the public to provide firms and policy makers with
high-quality information about the opportunities and risks of e-business.

Continuous efforts are needed to better understand the impact of ICT investments and e-
business on sector structures, market dynamics, and macro-economic indicators. Research
should be based on sound economic theory and high quality empirical data, provided by
independent research organisations that do not have a commercial interest in promoting specific
trends or solutions. The e-Business W@itch provides a good basis for these objectives and
should also enable efficient communication of research results to the wider public.
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