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Introduction

European policy is in a number of areas, including economic, innovation and SME policies,
increasingly focused on promoting the business techniques and new ways of working which will
provide the economic and social foundation of the information society in Europe. To help policy
makers define their programmes, and to monitor the effectiveness of these policies, some
indication of progress and of areas requiring active support is essential. At the same time, many
areas of European business lack information about the speed of technological update in
European markets, which they expect to impact strongly on their global competitiveness.

Despite the increasing number of studies and market research on electronic business, and
especially on electronic commerce, from a number of authors and research organisations in
different European countries and world-wide, there is still a lack of reliable empirical information
about the extent, scope, nature of and factors affecting 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 machinery and equipment manufacturing sector.

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

Sector 1°! Issue Report 2" Issue Report
1| Food, beverages, tobacco August 2002 January 2003
2 | Publishing, printing and audio-visual services October 2002 April 2003
3 | Manufacture of chemicals and chemical products August 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 August 2002 January 2003
8 | Retail October 2002 April 2003
9| Tourism October 2002 April 2003
10 | Credit institutions, investment firms, leasing enterprises August 2002 January 2003
11| Insurance and pension funding services August 2002 January 2003
12| Real estate activities October 2002 April 2003
13 | Business Services October 2002 April 2003
14 | Telecommunications and computer related services August 2002 January 2003
15| Health and social work August 2002 January 2003

The research presented in these Sector Reports is intended to help to benchmark progress and
to assess how electronic business development can be further enhanced at the European level or
at Member State level with the objective of strengthening the competitiveness of European
businesses. Special attention is paid to the SME dimension of e-Business. More information
about the e-Business W@tch is available at www.ebusiness-watch.org.
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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 enterprises 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 mainly represent 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) were all sectors covered. The survey for the machinery and
equipment manufacturing sector was carried out in the following six countries: Austria, Germany,
France, Italy, 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).
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Manufacture of Machinery and Equipment:
Sector Profile & e-Business

1 Economic profile

1.1 Definition and focus

The NACE classification of "Manufacture of machinery and equipment" (29) is subdivided into
seven groups. The e-Business Market Watch will focus on the groups of industrial processing
machinery (i.e. codes 29.1, 29.2, 29.4 and 29.5) and of agricultural machines and tractors (29.3):

Code Activity

29.1 Manufacture of machinery for the production and use of mechanical power, except aircraft,
vehicle and cycle engines

29.2 Manufacture of other general purpose machinery

29.3 Manufacture of agricultural and forestry machinery

294 Manufacture of machine-tools

29.5 Manufacture of other special purpose machinery

Weapons and ammunitions (29.6) as well as domestic appliances (29.7) are excluded from the
analysis because of the following reasons:

e Codes 29.1 - 29.5 all concern manufacture of equipment for other industries: these are all
intermediate goods or factors of production which will all concern B2B

e Weapons and ammunitions include hunting and sporting fire-arms, as well as products for
military use (tanks, artillery, small arms, bombs). The market structure of this sub-sector
differs considerably from the rest of machinery and equipment industry. This part of the
industry is very concentrated, with government often being the main customer and demand
largely determined by the evolution of the defence budgets. Strict confidentiality in this sector
may also make it difficult to obtain survey interviews about the usage and plans of using ICTs.

e Domestic appliances are consumer products, so the market is completely different from
machinery and equipment for industrial use. Domestic appliances are therefore usually
analysed as a separate sector. Including them in this sector would in practice mean splitting
the survey and the reports into two distinct sub-sectors, making it complicated to draw
general conclusions.

1.2 Macro-economic profile

This section outlines the key economic features of the machinery and equipment manufacturing
industries, with data mostly being obtained from the Eurostat New Cronos database. Machinery
and equipment is one of the largest activities in the European manufacturing economy,
contributing about 10% of EU production value and employing more than 10% of manufacturing
workforce. Most manufacturers are highly specialised and their production is often made for a
narrowly defined downstream industry. As a consequence, relatively small enterprises can be
international players in this industry, which is very much shaped by small and medium-sized
enterprises (<250 employees) in the EU. The market can be subdivided into very standardised
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products characterised by a high level of price-competition and custom-made products, from
design through to the training of the workforce.

Table 1-1. Employment and turnover (1999)

Persons employed Turnover

(000s) (million Euro)
B 41.4 8,387
DK 71.1 8,389
D 1000.2 147,986
EL n.a. n.a.
E 147.0 15,609
F 288.4 45,535
IRL 11.8 1,373
[ 503.0 73,853
L 25 561
NL 88.0 13,344
A 68.6 9,452
P 42.7 2,359
FIN 55.5 8,591
S 92.6 15,171
UK 316.4 44,219
EU 14 27294 394,828
Note: NACE 29 (excl. NACE 29.6 and 29.7)

Source: Eurostat New Cronos (2002)

Table 1-2: EU production and value added in constant prices and employment compared to total
manufacturing (1990=100)

Production in constant prices Value added in constant prices Employment
Machinery and Total Machinery and Total Machinery and Total
equipment | manufacturing equipment | manufacturing equipment | manufacturing |
1990 100.0 100.0 100.0 100.0 100.0 100.0
1991 97.6 99.7 98.6 99.6 98.5 99.1
1992 95.5 99.3 97.0 98.9 94.4 95.8
1993 87.6 93.5 89.4 94.6 87.7 89.7
1994 92.7 98.9 93.0 99.9 84.5 87.6
1995 99.8 102.8 96.2 98.2 85.2 88.4
1996 104.0 107.5 100.6 100.6 84.9 87.6
1997 107.5 116.1 103.6 107.7 85.0 88.3
1998 108.7 118.7 106.6 110.4 85.5 89.5

Source: Eurostat New Cronos (SBS) (2002)

The manufacture of machinery and equipment contributes significantly to the EU economy and is
a vital source of employment (2.7 million employees) and production value (395 billion Euro).
Germany has the largest turnover and employment within the EU; Italy, the UK and France follow,
with Spain being the next major producer (output being a third of that of France).

Over the last decade EU production of machinery and equipment grew by 27.billion Euro in real
terms. This unfortunately was equivalent to a growth rate of only 1%, 1.2% less than
manufacturing in general. Value added over the period also lagged behind that of manufacturing
in general, at 0.8% as opposed to 1.2%. Over the period generally, production and value added
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fluctuated greatly, following troughs between periods 1990-93 and peaks between 1993-96.
Towards the latter part of the decade real production growth slowed to half that of manufacturing
(2.2% as opposed to 5.1%). Over the decade machinery and equipment employment was hit
harder than total manufacturing.

In terms of employment decline, some sectors have fared more favourably than others.
Employment strength has been most significant in general-purpose machinery (NACE 29.2). The
sector which has lost most ground in employment is machine tools (29.4). Special purpose
machinery (NACE 29.5), considered an EU strength, together with agricultural equipment
production, have held ground. The reasons for employment differential are connected to
international competition and national market strengths; these issues will be covered within the
next section.

Table 1-3: Machinery and equipment employment per NACE classification, 1989-1999

Sector 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
29.1 Mechanical
power 655.3| 668.3| 661.2] 636.8] 591.1 559.8] 552.7 : : | 548.0
29.2 General
purpose 725.8] 751.8] 745.1 730.1 693.6] 681.6] 682.0] 726.1 724.1 7353 725.3
29.3 Agricultural 158.1 161.00 150.1| 139.2] 123.00 119.7] 1151 1181 118.1] 119.1 117.6
29.4 Machine tools 339.8| 351.1| 341.7] 311.5 269.3 258.8] 234.9 2415 2375 2354 2317
29.5 Special purpose| 754.3] 781.3| 756.1 725.4 680.1] 650.3] 692.5| 674.3 675.8 680.7] 671.1

Production-related indicators for NACE 29. 1-2-3-4-5.

Source: New Cronos (2002)

1.3 General trends and business issues

The adoption of information and communication technologies (ICTs) and e-Business could play a
key role in the ability of European machinery and equipment manufacturing enterprises to sustain
their current position of world-class manufacturers. The ability to maintain competitiveness and
constantly add value in this sector is crucial, with the three major producers — the EU (with the
largest market share of 40.6%), the USA (33.7%) and Japan (25.7%) — competing for a market
worth 862.6 billion Euro (Eurostat, 2001). Competition within the triad, and increasing competition
from Asia pose significant challenges for the EU’'s domestic and international markets. Annual
growth rates in the USA and Japan (7.0% and 4.2% per annum respectively) were significantly
more than the EU’s (2.2%) growth rate (Eurostat 2001). New entrants, such as the Czech
Republic and China are also gaining rapid market share, with Chinese imports increasing 12-fold
between 1990-99, and now reaching 3.1 billion Euro.

The EU 15 is the most important market, consuming around 66% of production, with the United
States (23%), China (4.3%) and Switzerland (5.5%) being the other major markets. Whilst the EU
is a net producer/exporter in this sector, there are however, significant threats within the vital EU
market, with imports from the US (30.6%), Japan (17.6%) and Switzerland (15.8%). Whilst the
extent of this trend is not consistent across all sectors, it is particularly evident in machine (metal)
tools, industrial processing machinery, and agricultural tractors.
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Table 1-4.: Machinery and equipment: Destination of EU exports and origin of imports (1999)

Destination Market share (%) Origin Market share %
United States 22.6 United States 30.6
Switzerland 5.7 Japan 17.6
China (ex. HK) 4.3 Switzerland 15.8
Poland 4.3 China (ex. HK) 5.8
Norway 3.2 Czech Republic 3.9
Rest of the world 59.9 Rest of the world 26.3

Source Eurostat (COMEX)

The industry outputs in the machinery and equipment sector do not go directly to consumers.
Customers are companies in other sectors and the machinery supplied allows them to produce
consumer goods, or to carry out their business (from aerospace, automotives, agriculture and
construction, to packaging etc.). As a consequence, Europe’s ability to be competitive in other
sectors, such as in manufacturing generally, hinges on the products and services provided by
machinery and equipment manufacturers: for example, 65% of innovations in manufacturing are
supported by technology embodied in machinery and equipment (Eurostat innovation, 2001).

Competing in increasingly globalised markets requires machinery and equipment manufacturers
to provide high quality products faster, more economically, and with a higher level of adaptability.
ICTs and the opportunities presented by e-Business offer a significant leverage for machinery
and equipment manufacturers to increase responsiveness, create value, and create customers.
The impact of ICTs and e-Business on growing internal demand and increasing exports is
therefore decisive, especially considering that in Europe the machinery and equipment
manufacturing sector is characterised by SMEs. Cumulatively, SMEs account for 52.3% of
employment and 43.7% of turnover. However, the greater number of larger-sized enterprises in
the US and Japan, with their ability to leverage financial resources to adopt ICTs and e-Business,
and spill-over effects of ICT production in these countries could potentially enable international
producers to be closer to European consumers/markets.

The major business focus within the machinery and equipment manufacture sector is on
improving customers’ productivity, reducing manufacturing down-time and adding value to their
products and services. Innovative (recently introduced or improved) products and process are
crucial to sustaining and improving Europe’s machinery and equipment manufacturing market
hold. New innovations within this sector account for about 20% of sales, with new and innovative
activity correlating closely to the manufacturing sector generally, except in the basic fabrication
and wood pulping sectors (EIMS study). Within manufacturing generally, over half of European
manufacturers are innovators (51%); however, there is significant difference in innovation
intensity (Europe 2002). Ireland, Denmark and Germany’s manufacturers are the best
technological innovators (around 70%) with Belgium, Spain and Portugal being the poorest,
achieving only 30% (Europe 2002). Whilst these figures highlight cross-country variations, they
do not identify differences at industry level.

E-commerce/e-Business uptake has often been linked to improved innovative performance.
Within machinery and equipment manufacturing specifically, the long-term picture is still unclear,
but within manufacturing by and large, it has been shown to support innovative activity (OECD
2001a). Innovative activity depends on many factors, one of which is R&D. Within the
manufacture of equipment R&D activity adheres to the general manufacturing trend (EIMS study).
Within European manufacturing, 80% of innovative firms make use of R&D, with 42% employing
external R&D services. Significantly, 52% of process improvements are developed externally
(Europe 2002), thus ICTs and e-Business developments could potentially impact the rate of
innovation diffusion within this sector. This could be particuarly true in Luxembourg and Denmark
where inter-firm R&D co-operations are higher, particularly when compared to Germany and
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France. Even so, a number of valued sources of information for innovation emanate from outside
R&D within this sector — innovation-critical information comes from clients (31-51%), enterprise
groups & clusters (23-27%), fairs & exhibitions (20-24%) and suppliers (18-21%). Such activities
can be consequently enhanced by a networked infrastructure which provides a platform to
progressively link up firms to valued sources of innovation (Europe, 2002).

US manufacturing growth in the second half of the last decade has seen a reversal in fortune,
and was in part considered possible through the industry embracing ICTs, e-Business and e-
commerce. This change in growth rate has been a target of EU policy makers and governments,
and interest in enablers to productivity and growth has intensified; however, macro data from the
European Competitiveness Report (2001) does not offer clear cut answers on how policy makers
should target attention. The study found that research, R&D intensity and R&D personnel in the
labour force are not significantly related to growth performance, only productivity growth. Also
research outputs (from institutions etc.), patents and publications per resident bore only a small
relation to production growth. In general, the study found that indicators were more closely related
to productivity growth than to production growth. Other factors measured were: public expenditure
on education, tertiary education, computers per resident and the speed of implementation of
change. It is quite possible that caveats exist to short-term interpretation of these results, and
without examining long term social patterns and broader industrial dynamics, full interpretation is
not possible (see European Competitiveness Report, 2001, p.64).

Table 1-5: EU &US production, productivity and employment 1986-2000

Performance in manufacturing in the EU and US

U Production | Productivity | Employment us Production | Productivity | Employment
1996 -2000 2.9 3.3 -0.3 1996 - 2000 5.2 5.5 -0.3
1991-1995 0.4 3.2 -2.5 1991-1995 3.8 3.1 -0.2
1986-1990 3.3 3.1 0.2 1986-1990 2.4 2.2 0.2
Average growth rate in %. Productivity is measured as manufacturing production per employee.

Source WIFO Calculations using Eurostat (New Cronos); 1999-2000 estimates. Economic

Forecasts 2000-2002 (European Commission)

Source: UN2001 — E-commerce development report
Table 1-6. Productivity growth in manufacturing for European Countries
Country 1991-2000

Ireland 8.05
Finland 6.8
Austria 5.4
Sweden 5.3
Belgium 3.85
Greece 3.8
Germany 3.6
UK 3.5
Italy 2.2
France 1.95
Spain 1.3
Portugal 1.15
EU 15 Average 3.1
us 4.4

WIFO calculations using EUROSTAT data New Cronos; 199-2000 estimate, Economic forecasts

2000-2002 (European Commission).

Source: Various
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Examining country-specific productivity levels, illustrating the ability of ICTs in this sector to
improve productivity, needs careful analysis. This is because, as it will become apparent,
countries with the highest ICT & e-commerce investment have not achieved the highest
production or productivity gains. Nor have they maintained their market share in these sectors.
Therefore the importance of e-Business and e-commence investments have to be placed in the
context of sector, country, institutional and cultural milieu (UN 2001). These issues will be
examined in sector-specific challenges (section 1.4.1) and country economic profiles and issues
(section 1.4.3).

1.4 Sector specific issues and challenges

1.4.1 Sector structure of EU machinery and equipment manufacturing

As the previous section revealed, analysis of the sub-sectors that comprise machinery and
equipment manufacturing is necessary, and shows that sector performance strengths and
weaknesses significantly differ. Dissecting each sub-sector reveals that machine tools, power
transmission equipment, lifting and handling equipment have lost some of their importance in
international markets. Nevertheless, companies within this sector have demonstrated that the
application of know-how in niche applications has enabled them to achieve significant competitive
advantage internationally. General purpose and special purpose machinery have maintained their
ground; the reasons for this are now explored.

Manufacture of machinery for the production and use of mechanical power, except
aircraft, vehicle and cycle engines

This sub-sector of machinery and manufacture produces machines that generate mechanical
power, except those serving in road vehicles, airplanes, motor cycles and agricultural tractors.
Major activities include internal combustion engines for industry, rail vehicles, and ships. Other
major activities are in gas, water and steam turbine production, primarily used in the energy
industry. Due to the nature of the markets this particular sector serves, companies tend to be
large in size and offer complementary services; consequently in contrast to an overall trend the
producers tend to be multinational — obtaining cost advantages through providing complete
solutions in series (turn-key products), albeit in limited production runs.

The market in the EU, based on DBC estimates, was worth 85 billion Euro and therefore reached
a share of 4%, obtaining a medium position. This market for this sector is influenced by non-EU
exports, obtaining an export ration of 41%. Imports into the EU are also significant in this sector,
illustrating the global interconnectivity of the sector. Within the EU, Italy has a comparatively
strong position, with a share of 19%, taking second place behind Germany with 38%. Other major
producers are the UK (14%), France (12%), Denmark (4%) and Sweden (3%). This situation may
continue to be eroded: whilst exports nominally expanded to a surplus of 50%, imports expanded
by 118% in the later part of the decade (IFO, 1997). This import expansion was primarily driven
by the Japanese achieving 40% market share of imports and increasing value from 174 million to
937 million Euro (IFO 1997), which highlights Japan’s ability to penetrate markets with series
products. Even so, the EU leads technological progress in this sector, twice as active as Japan
and more active than the US.

In the diesel engines sector, Europe has a strong position in supplying its domestic market;
competitors have therefore accessed the EU market through installing production facilities,
namely by US firms such as Cummins and Caterpillar. Outside the EU, the US and Japan lead in
small and medium-sized engines, whereas large diesel engines are the mainstay of the German
and Swiss producers.
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Manufacture of other general-purpose machinery

General-purpose machinery consists mainly of ovens and burners, lifting and handling
equipment, domestic cooling and ventilation as well as a myriad of other general-purpose
machines and equipment. The total market was worth 97.5 billion Euro in 2001 — a market just
slightly larger than special purpose machinery.

Ovens and burners supply a wide range of industrial sectors, including steel mills, metal works
and casting foundries, car industries and other capital goods sectors. As these ovens are
frequently installed in complex productionlines they are produced by larger players; conversely
the burners sector is dominated by SMEs. With more standardised assemblies, there has been a
significant increase in automated production facilities for burner appliances; in oven production
the increase is less, because of more specific-to-customer requirements. This market achieved 5
billion Euro within the EU, and whilst it is a small sector it is able to contribute to a significant
trade surplus with third countries. Apart from the usual EU 4 producers (D, |, UK, & F), Spain,
Belgium and Luxembourg are stronger than average in this sector.

Lifting and handling includes cranes, serial lifting gear, pneumatic lifting platforms and trucks,
hand pallet trucks. Customers for this sector are manufacturers of lifts and escalators, public
authorities and the private housing sector, as well as in all areas of the raw materials and
manufacturing industry. Within lifting and handling there are a number of SMEs and multinational
groups. Within the international groups the EU’s Linde, Japan’s Toyota, and the US’s Hyster
groups dominate. Within lifts and escalators two European companies dominate — Kone &
Schindler — which together achieve 50% of world sales. Technological innovations within this
sector are driven by environmental policies, energy savings, ergonomics and safety regulations.
Production is worth 27 billion Euro within the EU, with domestic demand standing at 19.4 billion
Euro. This sector is characterised by one of lively exchange: 50% of production is intended for
other EU members and demand is satisfied by over 80% of products supplied by member states.
The most important manufacturing country, in terms of EU production, is Germany (35%), then
Italy (18%), with France (17%) and the UK (16%) following (DBC estimates 2002). Significant
changes in this area are not foreseeable in the short term, but the UK, France and Sweden may
continue to lose ground to Germany and Italy.

A significant contributor to total machinery and equipment output within the EU is non-domestic
cooling and ventilation equipment. Here, production consists both of one-off products, and small
and large series production runs. All sectors of industry are potential customers, with new
investments generally being forced by changes in regulations or working practices. The sector
produced almost 15 billion Euro within the EU. Again, the EU 4 dominated, with the Netherlands
(5%) and Denmark (6%) playing a relatively large role. Within the European market imports have
increased dramatically, up 138% in the last decade. Imports have aided other members of the
Triad, with Japan and the US achieving 33% and 31% respectively. This drop in share is because
whilst the EU has Eastern Europe, Africa and Central Asia, it has lost share in the US market to
Canada, and in the Far East the EU has lost out substantially to Japan.

Manufacture of special purpose machinery

This sub-sector comprises machinery: for metallurgy; mining, quarrying and construction; food,
beverage and tobacco processing; textile, apparel and leather production; pulp, paper and
paperboard production. Cumulatively these sub-sectors represent a production value of 94 billion
Euro. This classification brings together a disparate group of manufactured products: metallurgy;
coal, ore and mineral transport; textile and leather manufacture/repair.

Within machinery for metallurgy only a small number are produced in series, the majority being
made to special requirements. Sales of bespoke equipment tend to be the complete, ready-for-
use steel rolling mills. This task is complex and requires large companies with a mix of
capabilities. Small companies exist through supplying manufacturers with components or
providing replacements for older capital equipment. The value of this sector is worth almost 4
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billion Euro and represents 1.3% of all machine production within the EU — the smallest
machinery four-digit NACE classification. Nevertheless, this sector achieves a high surplus in
trade with other sectors — at 48% it is well above the mechanical engineering industry, with an
average of 34%. More than in any of the other machinery and equipment sub-sectors, production
is dominated by German producers, representing a contribution of 55%. Major producers are the
Man Group and Mannesmann-Demag, in which these companies have achieved a strong export
specialisation. However, over the last decade the trend has been for third countries to achieve
some (albeit small) growth — now up to a 10% share of the market.

Building, construction, and machinery for conveying coal, ore and minerals are also classified
within special purpose machinery. This sub-sector is the second largest within the EU after lifting
and handling. Production stood at 17 billion Euro, of which domestic consumption represented 11
billion Euro. In this sector the EU is particularly strong, not only at meeting EU consumption but
also export demands. German output dominates again, at 38%, followed by the UK (17%),
France (13%) and ltaly (11%). The UK and French position continues to follow a trend of losing
ground to Germany and ltaly. Increased stagnation of the sector, as innovations tend to be
concerned with operator safety and design, is an issue, as exports are not able to offset declining
EU demand. Examining this sector over the last two decades shows that it is extremely cyclical,
with sales fluctuating by more 70%. Third country suppliers to the EU are the US (around 50%)
and Japan (30%). The strength of the EU producers is supported by half of world patents being
held there, whereas NAFTA and Japan hold 20% (Europe, 2002).

Machinery and equipment for food, beverage and tobacco processing produces a variety of
products for equipment — from milling for cereals, beverage production, tea and coffee processing
to large industrial kitchen equipment. In production terms small series special machines
dominate. The sector tends to be split by SMEs supplying specialised equipment in small
numbers, and large producers supplying complete plants to large canning, beverage and
cigarette producers. This sector is significant within the EU and represents a production weight of
7% for manufactured goods within the EU. The strength of this sub-sector hinges on export sales
(6.2 billion Euro) with an export ratio of just under 43%, which is significant in relation to the
import ratio within the EU (10%). In comparison with the Triad, the EU took an exceptional lead,
achieving a 59% share of production, followed by the US and Japan which took 21% and 20%
respectively.

Machinery and equipment for textile and leather, shoe repair machines, laundry and dry cleaning
achieved a production value of 10.4 billion Euro, with EU demand taking just over half of
production. This means that third country markets are crucial, and makes this sector the most
export-orientated in manufacturing generally. Even so, imports also played a relatively important
role and hold a market share of 27%, which is twice as high as manufacturing generally.
Production within this sub-sector is located in traditional textile and shoe machine countries of the
EU, essentially Germany (45%) and Italy (24%). The UK (8%) and France (8%) follow very far
behind with Belgium playing a not insignificant role (5%). The EU is the largest exporter within the
Triad, achieving 44% share, with Japan (26%), Switzerland (10%) and the US (8%) following.
Serious competitors to EU production are Taiwan and South Korea, which in the 1980s were
significant purchasers; now they take respective world shares of 7% and 4%, and are
aggressively cutting prices and increasing technological ability.

The final sub-sector to be reviewed in special purpose machinery is paper and paperboard prod-
uction. Machine and equipment supply tends to be by large plants with significant production cap-
ability. The market tends to be cyclical with orders from paper producers coming at similar times,
producing periods of excessive activity followed by lulls. Producing machinery for this sector
requires large companies operating internationally which try and smooth demand fluctuations.
Within manufacturing generally this sector is one of the smallest and obtains a share of 2%.
Export ratios are good at 51%, and enables the EU to be the strongest producer within the Triad
(attaining 55% of total production), with the US and Japan achieving 28% and 17% respectively.
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Manufacture of agricultural and forestry machinery

This sector comprises tractors for forestry use, working the soil, harvesting, milking and animal
husbandry. As such products are usually made in series by large international companies, they
dominate this sector. Agricultural equipment sales are dominated by third party distributors and
dealers; however, unlike other sub-sectors within machinery and equipment, significant sales of
equipment go to consumers; principally municipal authorities and even the D-I-Y sector.

Within the EU producers there are a number of foreign-owned groups, such as Case Inter-
national, John Deere and Massey Ferguson. The amount of foreign investment has produced
significant variation in production output. Germany again dominates with a 26% share of
production (since being bought by Same (I), notable producers are Fendt and KHD ). The UK’s
position has shifted dramatically; in 1994-7 the UK had a share of 30%, this is now nearer 16%.
The ltalian position has benefited from the UK’s decline, with 19% of production, but this figure
does not reveal the extent of production in other EU countries by ltaly’s Same and New Holland
Group. Within the Triad the EU has a weaker position than for other machinery and equipment
sectors, which is explained by tractor and harvesting equipment in CEC and Asia. This
phenomenon also helps to explain why international foreign trade in tractors is comparatively
insignificant. Within international trade activities there are significant differences between Member
States, especially in production and export specialisation.

Table 1-7: Agricultural machines and tractors (NACE 29.3) production and export specialisation

Country Production specialisation Export specialisation
L 0.9 0.9
EL 12.6 12.6
IRL 26.3 26.3
P 51.0 51.0
E 54.8 54.8
S 80.6 80.6
F 85.5 85.5
NL 85.6 85.6
D 97.0 97.0
UK 97.7 97.7
EU-15 100.0 100.0
B 101.8 101.8
| 137.9 137.9
A 179.9 179.9
FIN 186.4 186.4

Source Eurostat (SBS COMEXT) Figures from 1997 to 1999

In terms of other machinery for agricultural purposes there are an estimated 450 types of
equipment. Sales from these products again tend to be undertaken by third party dealers, where
demand for equipment tends to be exclusively for replacement requirements. As a result
manufacturers have to implement continual innovations to attract farmers into purchasing new
equipment. However, increasing pressure across the farming sector and enlarged competition,
coupled with extended serviceable life, has significantly impacted domestic demand.

Machine tools

This sub-group not only includes machines for metal-working, but also includes machines for
wood, stone, ceramics and similar materials. It also includes welding devices and manually
guided tools with non-electric drives. Within metal working machines the group is divided into
metal forming and metal cutting types. The former tend to be metal bending, shearing or
punching equipment, the latter includes lathes, drilling, milling and grinding machines. Wood
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processing machines include for instance drilling, sawing, planning and board pressing
equipment.

This sector primarily supplies the manufacturing industry with investment goods, with primary
markets being in mechanical engineering, automotive production, and the electrical industry. In
these sectors the EU has a major role, due to their leading technological position. The majority of
supply in this market is provided by small and medium sized enterprises, as they are more
flexible in producing the necessary adjustments for tailored demand. Although German, ltalian
and UK producers can achieve world competitiveness, it is the smaller manufacturer that has
difficulty accessing international markets.

Within this sub-sector just under 46% of production is produced by Germany, Italy follows with
22%, ahead of the UK (10%), France (6%), and Sweden (5% - with a focus on wood working
machines). Over the last decade Germany has gained at the expense of the UK and France;
admittedly though, these countries have lost ground due to reductions in defence & armament
spending. Apart from the continuous fall in demand for machine tools from the armament
industry, the sector is extremely cyclical. In 1990 record sales of 22 billion Euro were achieved,
with a 30% fall by 1993, and an increase in sales by 4% in 1994 (IFO, 1997). Since 1994 sales
have increased by 20% to 31.9 billion (Eurostat 2001).

Table 1-8: Production of machine tools (in Million Euro), 1998

Country Production Export Import
Austria 210 213 283
Belgium 213 283 260
Czech Rep. 234 200 149
Denmark 58 64 97
Finland 140 115 109
France 833 431 827
Germany * 5,993 3,419 1,572
Italy 3,040 1,840 936
Netherlands 125 191 227
Portugal 35 25 106
Spain 719 429 282
Sweden 225 180 276
Switzerland 1,754 1,508 277
U.K. 978 663 1,021

Source: CECIMO

The only market in this sector to be recession-proof in the last decade was in Asia, but EU
companies did not have a strong footing there. They have therefore tried to establish
commitments, with sales now accounting for 25% of total exports. Within the Far East the EU’s
market share (31%) holds second position behind Japan (37%). Within one of the fastest growing
economies, China, the EU has been able to secure a stronger position than other members of the
Triad, especially in wood processing machinery.

These competitive pressures have seen the sector transform itself. The old industry, charac-
terised by regional and national markets, is mechanically based, incremental in terms of
technology development, and one in which producers are linked with users through tacit
knowledge. The machine tool sector is now an industry which is more:

e partnership focused;

e regional to international in scope;

¢ new-technology based; increasing in information intensity;

e linked with research centres, and users, and increased codified knowledge (Wengel &

Shapira, 2001).
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Table 1-9: Traditional and emerging characteristics of innovation systems in machine tools

Element Traditional Emerging

Form of external linkages Bounded, stable Open, flexible

Geographic scope Regional » National Regional » International

Technological basis Mechanical Information-intensive

Product development Incremental Incremental » Systematic

Exchange relationships Producers linked with users Partnerships of producers, users
and research centres

Knowledge base Tacit Tacit » Codified

Training Varied Varied » Internal plus external

Corporate form Individual, Family Individual » Corporate Groups
(limited multinational)

Work organisation Internal informal collaboration Formalised and external co-
operation

Entrants Moderate technical barriers Higher innovation barriers to entry

Demand Cyclical Cyclical

Source: Wengel & Shapira 2001

Sector overview

Analysing the five sectors that comprise machinery and equipment manufacture, it is possible to
summarise the major characteristics, and potential ICT needs and e-Business issues. With
mechanical power, dominated by large players, it is apparent that ICT are required to tailor
production, and reduce costs of international operations. Within agricultural production ICTs are
considered a possible route to reducing labour costs and boosting productivity whilst providing
transparency and communication between international groups. On the other hand machine tools
expectation for ICTs and e-Business emanates from their desire to enhance customer service
and satisfaction. These differences will result in differing priorities, uptake, and impacts of ICT
and e-Business across the differing sub-sectors of machinery and equipment.

To complete this picture, these issues need to be placed in an international context, as in table
1.11 and within national contexts as in tables 1-15 ff. This will assist in placing the country/firm
size differences in the findings of the European e-Business W@tch Survey (2002) of chapter 2
into context.
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Table 1-10: Sector overview — fllustrating characteristics, trends & issues

Major players &

Sector Characteristics & needs customers ICT issues e-Business issues
Mechanical ¢ Large dominant mechanical Germany Design, assembly, & Growing export & import
power power producers. Italy service to customers’ demands / market. Output

b Modular designs fitting UK requirements. determined by international
customer requirements now F ICTs needed to markets.
required. rance support condition Turn-key projects being
b Vertical separation of part Denmark monitoring to reduce offered — tailored projects with
producers and assemblers. Sweden downtime and complete customer care
improve maintenance. including plant overhaul.
International networks Functional units — allowing
of service centres. customers to tailor demands.
Series production hit by
Japanese dominance.
General e Build to order — limited Germany ICTs can improve and Customer satisfaction
purpose production runs Italy reduce time critical Low volume customised
e Complex development France communication and products — with long product
cycle including high costs UK scheduling of tasks. life cycles.
of prototyping, product Soai Improved information Supplier connectivity, e.g.
testing, and rework. Palr\ gathering and . online design sharing.
* Reduction in production Belgium anaIyS|sd-tzc;hnoIog|es Large manufacturers
failure & downtimes. NL are needed 1o i ; i
im (industrial machinery) are now
. . prove existing . A .
e Micro niches. f facing challenging international
production e
e Increasing market shift in techniques. competition.
the retained ownership of Poor Dynamic markets formed by
hinery by niche products
mac ) ) software/hardware ’
man_ufacturer_s — incurring integration. Planning & control.
service & maintenance
costs on useable output
Special ¢ Diverse & disparate range Germany Technical supremacy Good export profile — facing
purpose of products. Italy advantages are increased competition in batch
o Bespoke machinery on UK waning. Greater machinery from Asia.
limited production runs. F connectivity in design, Turn-key projects being
o Complex tasks requiring rance manufacture and offered — tailored projects with
A - B Sweden component sourcing complete customer care
companies with a mix of are required § :
capabilities. : including plant qverhaul
« Good international market Poor hardware and demanded by clients
penetration. software integration Functional units — allowing
. . . are prevalent due to customers to tailor demands.
e Cyclical demand in certain the small production
sub-groups. runs and number of
SMEs in the supply
chain.
Agricultural e Cyclical market demand. Germany ICTs used to improve Dominant manufacturers with
« International partnering Italy labour productivity. strong affiliated service
(incl. subsidiaries) and UK ICTs used for inter- networks.
outsourcing characterise D K firm/group Easier supplier connectivity
the sector. enmar o connectivity and through integrated portals.
e Licensing agreements. Frart1_ce (S'gn'f" transparency. Significant export markets —
cant importer) increasing Eastern European
demand.
Procurement development
Machine e Fragmentation — high Germany Fragmented Customer satisfaction —
tools number of private SMEs Italy distributors, vendors, communication of product
o Limited R&D capability F agents, technical field upgrades, faults, etc.
o Increasing market threats anee force — essentially Customer connectivity —
9 UK geographically spread

from US & Japan.

« Application of international

standards

e Possible shifting market to

retained service contracts
with machinery
manufacturers

networks.

Poor homogeneity in
maintenance and
repair of operations —
ICTs needed to co-
ordinate customer
care.

sharing of experiences.
Price & cost pressure.
Short product life cycles.

Small profit margin & long
period of innovation pay-off —
need to increase value-added
services.
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1.4.2 Business trends and strategies

In order to understand the suitability of ICT, e-Business and e-commerce upon the machinery and
manufacturing sector, at least within the short term, it is necessary to understand the major
strategic drivers to compete in domestic, European and international markets. Broader issues
also impact such strategies, and include the functionality of markets, access to capital, public
policies, and regional employment/skill level.

Investigation into machinery and equipment manufacturing strategies by several studies has
revealed that in the long term many EU firms expect more aggressive competition from
international competition (especially from the Asian Tigers and China). As a result, more
manufacturers see greater opportunity in providing complete turnkey solutions to bespoke
machinery needs. This is because comparative advantage in the EU is seen within the greater
exploitation of R&D, and access to qualified engineers and scientists (QSEs). It is this area where
high wages are seen less of a determining factor in being able to compete internationally. Even
so, customised machinery and equipment manufacture is labour-intensive, and with increasing
tertiary education in lower wage countries, with its cheaper and more flexible labour could in time
lead to this competitive advantage being eroded.

Maintaining a foothold in series production is necessary, even though the EU saw significant
losses to the Japanese, US, and Asian producers, as a result of strategies trying to compete
through enhancing customisation. The relationship between customised and series machine is an
important one. Series machines require a significant number of standardised parts and
components, which are also used for the production of turn-key/bespoke machines. Outsourcing
mass production of these parts leads to advantage for all machine manufacturers. Therefore, if
the EU loses advantage in series machines it could have a detrimental impact upon segments in
which the EU provides advantages, i.e. a substantial number of mechanical engineering firms
(IFO, 1997).
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Table 1-11: EU, US, & Japanese macro market & business issues — illustrating triad impacts of ICTs &
e-commerce

Drivers of EU and international competitiveness in machinery and equipment manufacture

Market EU USA Japan
Product range Broad product range in all sectors | Narrow product Focus on serial
& in amount of specialisation. programme. machines.

E-commerce allows access to
disparate producers and broader
product range.

E-commerce allows
dominant producers to
promote technological
improvements in series
products.

E-commerce supports
price strategy of
Japanese producers.

Market size Large open domestic market - Large open domestic Substantial closed
representing significant market market €319 billion. domestic market €215
value €360 billion. Easier market billion.

Easier market penetration of penetration by European | Sales and distribution
overseas producers through e- producers through e- portals could be used to
sales, distribution and sales, distribution and off-set the EU’s foothold
maintenance portals. maintenance portals. in some African/Middle
Eastern markets.

Access to Highly regulated labour market Limited flexible/liberal Labour training &

labour with strong unions — less in UK, labour markets education supported by
but dominant in Germany, Italy policy makers.
and France.

E-training and recruitment could
be used to support Europe’s QSE
shortage (e.g. lifelong learning,
promoting employment best
practice etc.)

Market Strong position in customised Key players in serial Strong position in

strengths engineering and know-how. machine markets. volume markets.
Strengths in knowledge intensive | Enhanced EDI & portals | Volume markets could
sectors could be supported by could improve after-sales | be supported by
greater information services & support. customer information,
dissemination/interactivity. Strong customer focus. downloadable
Good access to customers with maintenance
good working relationships. procedures & sales

promotions etc.

Strong focus on price.
Business Reduced price competitiveness. Increased price Success in
Environment Product support could add value | competitiveness. restructuring.

and enhance product
competitiveness

ICT & e-Business have
been successfully used
to improve the US price
competitiveness

The pace of sectoral
restructuring could be
enhanced.

Market Type Leading in mature technologies. Focus on advanced Focus on advanced
technologies. technologies.
Supply Further losses in serial machines | Increase in R&D efforts Growing competence in

Environment

could harm overall
competitiveness.

by players in the value
chain.

customised and plant
engineering.

Political/Capital
Environment

Restricted access to venture
capital

Readily available venture
capital

Openness between
SMEs and capital
markets

Source: Understanding Machinery and Equipment Competitiveness — adapted from numerous sources
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Market strategies

Within machinery and equipment manufacture there are several strategies upon which
companies can develop their market. The first type is series product supply, which is generally
used by machine tools and sub-component equipment manufacturers. Within this strategy price
and standardisation are often decisive factors for gaining market share. The second type of
marketing strategy is customised engineering machinery and equipment supply. This includes
machinery and plant, which tend to comprise new or modified components. Significant negotiation
between the manufacturer and client is required, especially between technical staff. The last type
of market strategy tends to be know-how focused. Companies here lead a technological niche
where intellectual property is a key to market access. This activity tends to be information
intensive, with significant exchanges between client and producer, often involving third party
intermediaries such as research institutions. There are significant opportunities here for ICTs and
e-commerce to increase a company’s ability to become a global market player.

One part of being a European or global player is producing the necessary distribution network.
Table 1.4 illustrates the number of distributors, services, and retailers present on Europe’s
Europages.

Table 1-12: Mechanical Engineering Machines — distribution outlets as posted on Europages.com

Types of activities Number of distribution outlets
Manufacturers 24,037
Distributors 8,383
Exclusive Distributors 3
Services 2,029
Multi-category 11
Retailers 1,225
Not available 17,167
Total 52,855

Source: IST (1999)

In terms of understanding how ICTs & e-business can support marketing needs and customer
interaction, a 1997 survey by IFO of series, customised and technology intensive machinery and
equipment producers illustrated the importance of variables in differing market environments.
Issues from the survey emerged. The first is unsurprising in that technology is crucial to
companies working in specialised machinery and equipment supply. In devising a market strategy
the promotion of the niche is crucial. It is also significant for customised engineering, which
require significant promotion of capabilities to modify plant to a client's needs. What is surprising
is the lack of client counselling in gaining competitive advantage across all sectors. Meeting
clients’ needs is significant in all sectors but has growing importance as customisation increases.
Price is considered a significant issue for series product supply, but interestingly the response is
not unanimous. Series product supply has notable competitive advantage for delivery times,
reliability, and after-sales service. One would expect that reputation is a differential; however, it
appears it is only significant in customised plant and engineering. Trends do appear from the
data: within series production the emphasis is on automation, warehousing, transport and
handling, whereas specialised producers are more focused in increasing the flexibility of
production technologies (IFO, 1997).
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Table 1-13: The importance of different customer expectations/drivers in series, customised and key
technology manufacturers

Variable Total Survey Distribution in different market environments
(%)
Number of Distribution in Series Customized Key
replies a) % product and plant technology
supply engineering supply
Technology 87 42 37 43 67
Client counselling 35 16 14 14 17
Meet clients’ needs 98 47 36 54 61
Price 138 66 66 63 83
Delivery times 62 30 34 30 17
After-sales service 51 24 27 21 22
Reliability 63 30 41 24 28
Reputation 28 13 7 20 6
Financial services 6 3 2 4 0
Other activities 6 3 3 1 0
Cannot decide 1 0 2 0 0
Number of firms 209 59 100 18

a) Multiple replies possible

Source: IFO Institut fir Wirtschaftsforchung (pp185-186, 1997)

1.4.3 Country/regional economic issues and specific trends

Germany

In Germany the machinery and manufacturing industry consists of over 5,800 companies with 20
or more employees. In 1999 896,000 people worked in the industry, producing an average size of
company with 165 employees. This figure is the highest in the EU and thus Germany’s machinery
and equipment sector is characterised by medium sized companies. These characteristics
produce a formidable sector with 35.2% of machines being manufactured in the EU, representing
a value of 126 billion Euro. The centres of machinery and equipment production are regionally
clustered in North-Rhine-Westphalia and Baden-Wdrttemberg.

Within Germany this sector is the most complete, in terms of range of products and specialisation
within the triad. The strongest sectors are machine tools (29.4), machinery for textile, apparel and
leather production (29.54), machinery for iron and steel production (29.51), and transmission
machinery (29.14), whereas, agricultural machinery (29.32), and lifting and handling equipment
(29.22) have less importance within this sector.

These strengths have in the past been tempered by European and global recessions, most
notably in the period 1985 to 1990, where phenomenal machinery and equipment growth rates of
over 20% were hit by a drop of 19% in the production index in the 1991/93 recession. Whilst
Germany has been able to hold a strong position within the Triad, it has clearly lost share since
the 1990s. The reason is undoubtedly linked to labour costs within this sector, Germany along
with Luxembourg has the highest wage costs in the EU. These high wage costs were tempered
by the value added per employee at 46,400 Euro, but they were not the highest. Employee costs
have thus taken their toll on gross operating rates, now around 4.6%. In view of increasing
international competition there has been a continued trend of outsourcing technically simpler
parts or labour-intensive processes. The traditional emphasis on German production for all parts
no longer applies, as internationalisation strategies are sought to constrain costs. This is because
whilst German machinery and equipment manufacturers are large by European standards,
compared to US and Japanese manufacturers, they are not considered big enough for global
competition. Nevertheless, German machinery and equipment produces a considerable trade

October 2002 22




e-business.

Manufacture of Machinery and Equipment

surplus provided by an export/import ratio of 247% and still maintains an investment average
above the EU average, superseded only by Denmark, Finland and France.

Table 1-14: Country specific issues and needs - Germany

Element

Cultural issues/Characteristics

Expected ICT & e-Business needs/barriers

Form of external
linkages

Face-to-face regional linkages

E-Business uptake may be slower than usual
especially in micro-small enterprises. This trend
may be offset by LME activities in this area.

Geographic
scope

Regional centres of expertise &
production

Interactive communities relying on traditional
communication approaches.

Technological
basis

Falling production specialisation

Significant in-house development. Outsourcing of
technically simpler or low value added labour-
intensive processes.

Product
development

In-house — increased trend however
in outsourcing technically simpler
parts

Progressive trend to automate inventory systems
to reduce costs of sourcing high volume low cost
parts.

Investment

Investment in staff — good.
Investment in production — average.

Investment in ICT training expected to be high. ICT
infrastructure investment needs to be increased

Corporate form

Medium & large size companies —
still considered small by international
standards

Mergers & acquisitions, or strategic partnerships
could strengthen overseas
presence/distribution/marketing.

Demand Small fall in output (0.6%) E-Business activities could increase market
presence in traditionally alternative markets —
language variation on website, i.e. Far
Eastern/Asian languages.

General Significant wage costs Technologies aimed at increasing employee
connectivity, communication, and performance.

ICT & e- Lower than average ICT investment, Two third of enterprises expecting significant

Business around 5.6%. Good broadband growth in E-Business activities (VDMA, 2001).

infrastructure penetration. Rank 15" by OECD. Also, more than half of German manufacturing
enterprises expect software service provision to
grow until 2006 (VDMA, 2001).

Source: Eurostat 1999, IFO 1997, VDMA 2001 & DBC sources
Italy

The Italian machinery and equipment manufacturing sector takes second place in the EU, behind
Germany and ahead of the UK and France. Within this sector Italy’s strengths are in machine
tools (29.4), particularly in wood working equipment, but more recently in metal working
machinery. Machinery for food, beverage and tobacco processing (29.53), is obviously fuelled by
strong domestic demand; so too are ovens and burners (29.21) and machinery for textile, apparel
and leather production (29.54). Domestic demand coupled with strong exports has helped Italy
achieve the strongest growth in the EU (a production index of almost 31%), matched only by
Austria.

In Italy the machinery and equipment sector registered some 4,200 companies with more than 20
employees. Overall the sector employs 344,000 people in an average sized company of 80.
Regionally, this industry is centred in and around the regions of Lombardy, Emilia-Romagna and
Piemonte. Italian strength in this sector has enabled Italian machinery and equipment
manufacturers to make a considerable contribution to total output within the EU. Their growth is
attributable to the fact that machinery and equipment manufacturers have been able to offer their
customers good technology at favourable prices, to react flexibly to special demands and
undertake successful marketing. Until economic monetary union the sector also benefited from
the under valuation of the Lira, especially in 1993 when ltaly recorded growth while many other
countries recorded a double digit downturn. Other favourable factors are labour costs, which sit
only marginally higher in Italy than in Spain and the UK. However, non-wage labour costs are
relatively high (to the EU average).
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Solely attributing the growth of the machinery and equipment sector to the above factors would
undervalue the change in production techniques within Italy. Many companies have now
expanded their quality management techniques, whilst integrating suppliers into their
manufacturing systems. Consequently what was a sector weakness — that of poor inter-company
co-ordination and communication — is being overcome by the use of ICTs (IFO 1997). This has
enabled the relatively small companies that characterise this sector to hold their position against
larger international competitors. This change has not been brought about by heavy investment;
on the contrary, Italian investment in this sector lies behind the EU average, once at a height of
4% but now nearer 3%. Instead, the focus has been on increasing labour productivity through
pragmatic analysis and inter-company support.

Table 1-15: Traditional and emerging characteristics of innovation systems in machine tools — Italian

focus
Element Traditional Emerging
Form of external Bounded, stable Open, flexible
linkages

Geographic scope

Regional » National

Regional » International

Technological basis

Mechanical

Information-intensive

Product development

Incremental

Incremental » Systematic

Exchange
relationships

Producers linked with users

Partnerships of producers, users and
research centres

Knowledge base

Tacit

Tacit » Codified

Training

Varied

Varied » Internal plus external

Corporate form

Individual, Family

Individual » Corporate Groups (limited
multinational)

Work organisation

Internal informal collaboration

Formalised and external co-operation

Entrants

Moderate technical barriers

Higher innovation barriers to entry

Demand Cyclical Cyclical
ICT issues Below the EU average on ICT, around Local infrastructures, costs of
5.6% of GDP. Ranks 21 for connectivity connection etc. need improvement
by OECD.
Source: From Wengel & Shapira 2001 with additions from E-Commerce in Europe 2002
France

France’s position took an industry share of 11.9% within the EU, taking fourth place behind the
UK’s machine and equipment industry. Machinery and equipment manufacturing companies
employ on average 100 employees. In total 223,000 employees contributed to producing 34
billion Euro. Within this sector France has several strengths, most notably within pumps and
compressors (29.12), machinery for mining and quarrying and construction (29.52), other
agricultural machinery (29.32) and lifting and handling equipment (29.22). French weaknesses
exist in machinery for paper and paperboard production (29.55) and machine tools (29.4).

In 1999 the supply of machinery and equipment amounted to 34 billion Euro, which was roughly
equivalent to domestic consumption. Of imports almost 75% came from the EU, with the US
being the second most important supplier, followed by Japan and Switzerland. Over the last
decade the French machinery and equipment manufacturing sector was only able to grow by
2.5%. The reason for this was it followed a trend in neighbouring countries, those of Germany
and Belgium. Whilst economies are intertwined within this sector, country-specific issues of
under-investment within the 1990s and over-valuation of the French Franc prevented successful
growth in non-domestic demand. This has led to similar changes that have been witnessed within
Germany — greater outsourcing of production to suppliers at home and abroad. Another notable
issue was the difficulty the French enterprises had in sourcing capital to fund projects, as a result
continued direct foreign investment may be a route to assist growth in this sector.
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Other issues remain, such as investment efforts, which are below the EU average. However, this
is offset by intensive R&D activity and investment, which even by international standards is
competitive. Another important issue is production depth, and within the EU-4 France has one of
the lowest. This is evident in the value added of 41,600 Euro, meaning that France was near the
EU average, but someway behind the most productive EU countries. Even with these issues the
French machinery and equipment manufacturing sector remains strong and competitive — even
internationally.

Table 1-16: Country specific issues and needs - France

Element

Cultural issues/Characteristics

Expected ICT & e-Business needs/barriers

Technological
basis

Specialisation & strength within
pumps & construction equipment.
Limited production depth.

Promotion of products within the EU/Triad and
Asian markets.

Product
development

In-house — increased trend however
in outsourcing technically simpler
parts. Offset by significant internal
R&D.

Progressive trend to automate inventory systems
to reduce costs of sourcing high volume low cost
parts.

Investment

Investment in production — average.
Difficult to source capital

Investment in ICT training expected to be high. ICT
infrastructure investment needs to be increased

Corporate form

Medium & large size companies —
still considered small by international
standards

Greater connectivity/web presence is needed to
demonstrate SME strengths in NACE
29.12/22/32/52.

Demand National demand is matched by Overseas markets are crucial for France’s
production. Limited growth in economic growth in this sector.
demand within the last quingennium
General Significant wage costs HRM techniques, in terms of improving productivity
needed to be increased.
ICT & e- Lower than average ICT investment, France spends below average on ICT, and has
Business around 5.6%. Cable modem also seen negative growth in further investment of -
infrastructure prevalent. Ranked 15" by the OECD. | 2.4%
Source: Eurostat 1999, IFO 1997, VDMA 2001 & DBC sources
The UK

The UK’s machinery and equipment manufacturing sector reached 36 billion Euro (according to
DBC estimates 2001), taking third place with a share of 12.5% behind Germany and Italy. In the
UK there were 3,600 machinery and equipment manufacturers with more than 20 or more
employees in companies on average employing just less than 100. Production centres lie in the
South-East, the West Midlands, Yorkshire and the North-West.

UK strengths in this sector are agricultural tractors (29.31), engines and turbines (29.11), non-
domestic cooling and ventilation equipment (29.23), pumps and compressors (29.12) and
machinery for mining and quarrying and construction (29.52). Traditional strengths in machinery
for iron and steel production (29.54) and machine tools (29.4) have disappeared, even thought
there is relatively strong domestic demand. This loss of production is considered to be attributable
to several factors: firstly, technologically outmoded products and production systems, and limited
competitiveness; and secondly, the value of sterling had the effect of driving market share down.

Overall competitiveness as shown in value added per employee at 38,600 Euro clearly lags
behind the other three leading manufacturing economies of Europe. Supporting low productivity is
low wage costs, helping to bolster gross operating profit. However, in the long term whilst
investment in engineering is slightly above average, investment intensity, which reflects
expenditure per workplace, remains behind EU competitors. This is coupled with a tendency to
neglect product and process innovation — this can be seen by the latest European patent
statistics.

Over the last few decades the UK has witnessed an increasing deterioration in its trade surplus
ratio. Whilst export volumes can be compared to the EU average of around 18%, compared to
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Japanese and US export which rose 25% and 47% respectively, the UK’s performance was poor.
The difficulty of the UK’s position is dependent upon certain characteristics and structures pec-
uliar to UK machinery and equipment manufacturing sector. Many of the SMEs appear to have
limited capacity for product innovation and establishing a presence in other EU and overseas
markets. SMEs tend to provide other manufacturers with parts or sub-assemblies. Also, a focus
on short term profits hampers long term investment in overthrowing poor innovative capabilities.

Within the UK machinery and equipment sector, improved productivity has been more attributed
to the impact of direct foreign investment through subsidiaries and overseas-owned firms. Hubert
& Pain (OECD 2000) identified that significant intra-industry and inter-industry spill-overs from
inward investment aided UK productivity.

The UK situation in this sector is one that has demonstrated that it can produce good technical
products in established niches at competitive prices. There is, however, no room for complacency
in the UK according to the IFO Institute, noting that: “most UK companies are preoccupied with
short term profit and lack qualified labour and technological competence... suffering from low
quality standards” (IFO, 1997). Consequently, future erosion of domestic markets and a failure to
match the growth of EU competitors will result if innovation, quality and productivity are not

increased significantly.

Table 1-17: Country specific issues and needs - the UK

Element Cultural issues/Characteristics Expected ICT & e-Business
needs/barriers
Form of Regional centres of academic excellence Technology push may be encouraged by
external from universities & RTOs assist R&D and regional centres of excellence. However,
linkages production. market stagnation in this sector may limit
uptake.

Geographic Regional linkages in production heartlands. Best practice, especially by micro and small
scope enterprises needs to be communicated.

Technological
basis

Limited product and process innovation.

Greater connectivity is needed throughout
the value chain.

Product Significant outsourcing of research and Communication technologies are needed to
development development support external product development.
Investment Investment in staff — good. Investment in Investment in ICT training expected to be

production — average.

high. ICT infrastructure investment needs to
be increased

Corporate form

Distributed firm size.

Large Multinational Enterprises (LMEs) exist
in which it is anticipated that ICT/e-Business
activities will be well development

Demand Relatively strong domestic demand — E-Business activities could increase market
however recent figure illustrate stalled presence in traditionally alternative markets
market growth. Export growth/ratio — language variation on website.
deteriorating.

General Good wage structure. Significant export Numerous issues to be addressed
problems due to Sterling. Low value added
from employees.

ICT & e- Higher than average ICT investment. DSL, Spill-over effects in this sector unknown

Business modem & broadband penetration ranks the

infrastructure UK at 22™ by the OECD.

October 2002
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Austria

Austria achieved a machinery and equipment manufacturing production value of 7 billion Euro,
and is thus similar to the Netherlands and Spain — achieving a share of 3% of EU sales. The
sector comprises 690 enterprises with 20 or more employees and 69,000 in total employees.

Austria’s relative strengths lie in machinery for paper and paperboard production (29.55), other
agricultural machinery (29.32) and ovens and burners (29.55). Activity also appears across all
NACE sectors, admittedly more weakly in NACE groups 29.14/54/55. Austria’s machinery and
equipment manufacturers were able to produce the strongest growth of any of the EU’s
manufacturers of the last decade. This phenomenal growth rate was highly dependent upon
neighbouring Germany where almost 35% of exports are sold. Also similarly to Germany, Austria
has one of the highest wages in the EU, fourth behind Belgium. To remain competitive and
sustain continued growth with such wage costs, productivity also has to be one of the highest in
the EU, and at 45,700 Euro it is in a very favourable position.

The future of Austria’s machinery and equipment manufacturing sector is dependant on new
challenges. Many of Austria’s companies in this sector are owned by larger German counterparts,
and have seen a greater outsourcing of activities. However, competition from Hungary, Czech
and Slovak Republics are intense, especially in agricultural machinery production - jeopardising
continued growth.

Table 1-18: Country specific issues and needs - Austria

Element Characteristics ICT & e-Business needs

Form of external Significant numbers of German Inter company communication needs will ensure a

linkages subsidiaries operate in Austria. high degree of ICT connectivity, investment and
usage.

Technological Outsourced product development & | Outsourcing activities, coupled with significant

basis production. company interconnectivity presents opportunities
for technological development.

Corporate form Medium & large size companies — Subsidiary company monitoring should translate to

subsidiaries. ICT investment in shop floor activities.

Demand Strong growth E-Business activities linked to the outsourcing
activities of German companies.

General Significant wage costs HRM investment in productivity is considered good
— and needs to continue to support continued
competitiveness.

ICT & e-Business Lower than average ICT Certain activities achieve international standing,

infrastructure investment. i.e. broadband connectivity (6th according to UN
2001).

Source: Eurostat 1999, IFO 1997, VDMA 2001 & DBC sources

Sweden

The Swedish machinery and equipment manufacturing industry achieved a production value of
11.9 billion Euro, and in the EU holds a production weight of 3.9%. Within Sweden employment
across this sector accounts for about 13.5% of total employment and is thus considerably higher
than the EU average, superseded only by Denmark. Whilst Sweden appears to be a relatively
small producer in this sector, it has in fact significant strengths in series production activities,
because for a considerable number of years it has undergone substantial foreign investments.
This has been in the form of overseas acquisitions and mergers.

Within Sweden 132,000 work in 1,700 enterprises, producing an average of 70 per company. In
Sweden the sector is dominated by a few large engineering groups, where SMEs tend to be
100% wholly owned subsidiaries. Enterprises tend to be located in the four cities of Stockholm,
Malmoéhus, Goéteborg and Bohus. The recession of the 1990s hit output, but whilst it cut
production, it assisted in increasing labour productivity in this sector to one of the highest in the
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EU at 51,800 Euro. Productivity growth was assisted by moderate wage increases and a
devaluation of the Swedish Krona. Of the activities in this sector Sweden has domestic strengths
in machinery for paper and paperboard production (29.55), lifting and handling equipment 29.22)
and machine tools (29.4). Conversely, sub-sectors that are weakly developed are agricultural
tractors (29.31), ovens and burners (29.21) and taps and valves (29.13).

Investment activities of the Swedish machinery and equipment manufacturers are characterised
by 3.9% of turnover and by expenditure of 6,400 Euro per employee (DBC estimates, 2002).
Even though this figure has declined it is still above the EU average. Sweden also continues to
makes impressive steps in research and development, achieving one of the highest quotas in the
EU, currently around 5.1% (DBC estimates, 2002).

The future picture of the Swedish machinery and equipment production is inextricably linked to its
past. The recession of the early 1990s resulted in many large industrial groups being acquired by
foreign investors. Up to now this has not led to a strategic redirection but it is anticipated that
short term financial pressure will continue to drive strategy. In addition, as part of the increased
internationalisation of this sector, it is anticipated that greater non-domestic outsourcing will

occur, and create structural changes for many of the wholly owned subsidiaries.

Table 1-19: Country specific issues and needs - Sweden

Element

Characteristics

ICT & e-Business needs

Form of external
linkages

Significant international linkages
through mergers & acquisitions.

E-Business uptake may be slower than usual
especially in micro-small enterprises. This trend
may be offset by LME activities in this area.

Geographic scope

Regional centres of expertise &
production.

Best practice, especially by micro and small
enterprises, which are not wholly owned
subsidiaries, needs to be communicated.

Technological
basis

Falling production specialisation

Overseas exports stepped up by international
market presence (supported by LME activities).

Product
development

In-house — increased trend
however in outsourcing technically
simpler parts

Progressive trend to automate inventory systems
to reduce costs of sourcing high volume low cost
parts.

Investment

Above EU average

Investment in ICT training expected to be high. ICT
infrastructure investment is expected to be high.

Corporate form

International subsidiaries

International communication needs, by the holding
company, are expected to boost Sweden’s ICT/e-
Business profile

Demand Small fall in output in demand. E-Business activities could increase market
presence in traditionally alternative markets —
language variation on website.

General High wage costs — partially offset Continued investment in HRM

by productivity.

technologies/practices should support further
productivity gains.

ICT & e-Business
infrastructure

ICT spending as much as the US.
Greatest acceleration in ICT
spending (6.8%). Significant types
of dial up & connectivity.

Sweden shows significant economic growth
through ICT investment of 0.68 percentage points.
Sweden achieves 3" position in the global ranking
(OECD 2001).

October 2002
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2 Usage of ICT and e-business

The success of the US economy, in terms of growth and productivity, has in some part been
attributed to the impact of ICT, e-Business and e-commerce initiatives. Whilst there has been
significant debate upon the extent of these impacts, consensus is building that not only does it
impact ICT producing sectors of the economy, but spill-over effects improve productivity in other
sectors, such as manufacturing. EU spending within the economy generally has a pattern
characterised by above average investment in ICTs and e-initiatives by smaller countries, whilst
larger countries on the other hand had below average spending. The amount to which this
deviates within economic sub-sector is the focus of this study, because at present no official data
exist: such data that is present tend to include government spending and household investment
which could potentially mask the state of readiness of specific activities. It is worth stating,
however, that general figures are of use as they illustrate potential consumer readiness, and also
demonstrate technological progress in the production of ICT goods, capital deepening of the total
economy, and spill-over effects of ICTs. As Stiroh (2001) identified:

“...those industries that made the largest IT investment in the early 1990s show
larger productivity gains in the late 1990s and production function estimates show a
relatively large elasticity of IT capital, indicating that IT capital accumulation is
important for business output and productivity”.

The initial impact of e-initiatives on commerce is their potential impact to produce transaction cost
savings, rather than improve productivity — which tends to be achieved over the long term in
concert with many other issues, such as training, capital investment, etc. These cost savings are
attributable to reducing access costs of consumers seeking information, a reduction in market
entry barriers in that maintaining a website is less expensive than a traditional “bricks and motor”
establishment. However, how far this can be taken in machinery and equipment is debatable.
Nevertheless savings are possible and anticipated.

Table 2-1. Anticipated savings in industrial activities

Industrial activity Cost saving %
Aerospace machinery 11
Chemicals 10
Electronic components 29-39
Forest products 15-25
Life sciences 12-19
Machinery (metals) 22
Maintenance repair and operating supplies 10
Paper 6
Steel 17

Source: Estimated B2B cost savings by industry from UN 2001 — original source Goldman Sachs Research 1999

ICT & e-Business readiness

The e-Business W@tch survey results have presented an opportunity to examine the state of
readiness of this sector. Previous inferences from the manufacturing sector have been used as
an indicator, however, as the preceding sections have highlighted, there are significant variations
between machinery and equipment sub-sectors and countries. There are of course similarities:
computer usage and internet access achieve a penetration conformity of around 98% and 94%
respectively. Also, there is limited variation in the uptake across the size classes — a difference of
4 percentiles only. Extranet usage is dominated by the larger companies, and most prevalent in
Austria and Sweden. In terms of companies having a website the sector is above average, by
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approximately 10%. As a result this sector will have limited new uptake, below industry average
at 8%. Notable countries with website presence are Sweden, Austria and Germany.

In comparison to other sectors machinery and equipment fares quite well. In terms of internet
access and intranet usage the sector achieves 5% and 10% more than the industrial average.
Similarly, WWW and LAN usage are above average. The sector is, unfortunately, let down by
below average extranet (5%) and WAN usage (6%) below the industrial average.

Table 2-2: The state of general ICT/e-business readiness with machinery and equipment manufacture

D F | A S UK EU 4/15
Computer usage 99.7 99.0 100.0 99.8 100.0 95.1 98.9
Internet access 91.4 94.9 98.1 99.3 100.0 93.8 93.9
E-mail usage 89.7 93.6 98.1 99.1 100.0 915 92.6
WWW usage 89.7 90.7 84.8 96.0 99.2 91.1 88.9
Internet usage 69.8 49.4 58.9 66.0 77.2 461 60.1
Website presence 85.7 61.3 86.3 87.6 89.3 72.0 79.9
Extranet usage 15.4 21.7 12.3 38.7 27.3 13.3 15.2
LAN usage 74.0 78.8 78.6 89.1 85.1 70.6 75.2
WAN usage 23.2 47.9 23.5 65.9 62.8 37.0 29.2
Computational base: all enterprises
Source: e-Business Watch (European e-Business Survey 2002)
Table 2-3: The state of ICT/e-business readiness — dial up connection type & speed
D F | A S UK EU 4/15
Analogue dial up 5.0 23.1 12.3 2.9 19.7 38.9 15.4
ISDN usage 35.9 43.8 35.1 171 41.8 31.7 36.1
DSL usage 29.1 28.9 35.5 23.3 5.9 19.1 28.9
Bandwidth: < 2 Mbit/s 43.0 79.7 58.1 48.9 51.1 68.1 56.5
Bandwidth: 2-10 Mbit/s 37.0 3.1 26.7 26.5 25.2 18.0 26.2
Bandwidth: more than 0.3 8.1 4.2 14.8 20.3 0.0 2.3
Mbit/s

Computational base: enterprises with internet access

Source: e-Business Watch (European e-Business Survey 2002)

The greatest differences exist in the type of network used, varying across countries and size
class. Analogue is most favoured in the UK and least in Austria. ISDN is the preferred dial up
technology with significant conformity across all countries. DSL also has a significant presence,
being preferred over ISDN or analogue by larger enterprises. In terms of broadband, the majority
of firms have less than 2Mbits/s. Between 2-10Mbits/s large companies dominate — with a 42%
share of a 6.4% uptake. Higher bandwidths are present in Austria and Sweden, and are not
differentiated across size class — probably due to high tech companies across all size classes
requiring this type of connectivity.

Another important measure of readiness is employee access to such technology. Examining the
use of e-mail for internal and external e-mail reveals it has significant adoption, greater than the
industry average. Not surprisingly, but nonetheless interestingly, the data show that SMEs prefer
e-mails for external communication, probably preferring face-to-face contact for information
exchanges. Conversely, large firms have a greater use of e-mail for internal communication. In
terms of access to the WWW Sweden has almost total uptake, whereas the least access
surprisingly is afforded to UK employees. Intranet access by employees has relative conformity
across member states, but significant variation across size class — biased towards medium and
large enterprises.
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Table 2-4.: The state of ICT/E-Business readiness — employee access to communication technologies

D F | A S UK EU 4/15
Employees access to e-
mail for internal
communication 80.3 76.7 81.0 96.1 90.0 68.3 77.8
Employees access to e-
mail for external
communication 83.2 75.7 85.6 96.3 99.2 71.9 80.7
Employees access to the
WWW 721 75.5 61.5 82.5 99.2 58.2 67.6
Employees access to the
intranet 55.8 47.9 49.7 65.1 69.6 41.3 50.6

Computational base: all enterprises

Source: e-Business Watch (European e-Business Survey 2002)

2.1 The sector value chain

Assessing the machinery and equipment manufacturing sector value chain

ICTs and e-Business are integrating disparate elements of the manufacturing enterprise, giving
employees, customers and suppliers a unified view of the entire business, from resource
management and factory operations to customer services. Crucially, understanding the impacts
of ICTs and e-Business on machinery and equipment manufacturing requires disaggregating
sector specific issues across the value chain. This requires identifying the sources of value
added, costs, and inefficiencies.

Within machinery and equipment manufacturing the value chain is seen in terms of a series of
arms-length, value-adding links from raw materials or simple components to end customers. The
value chain model in figure 2.5 illustrates the major activities of firms in this sector. At the
boundaries of those activities the impact of e-Business is illustrated in the overlapping,
information-intensive links between the value adding stages.

Figure 2-1: Components of the machinery and equijpment value chain
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Supplier interaction - Purchasing & Supply chain development

E-Business complements the changing manufacturing landscape, and within manufacture of
machinery and equipment the drivers for change, as previously discussed, have commenced
focusing on transactions, greater connectivity with suppliers to improve product development, and
a general trend of greater consolidation in sourcing and procurement. This is because trade in
this sector has traditionally seen fragmented supply chains. Here information has flowed between
individual pairs of parties in the supply chain without end-to-end visibility - from producer to
consumer. Championing this change in machinery and equipment have been the large European
automotive producers. These have redefined and successfully adopted automated purchasing
and logistics, especially by the large manufacturing enterprises (LMEs), and has led to reduced
costs within supply chain structures, and created increased pressure for more SMEs within those
chains to adopt sophisticated, and more intelligent automated purchasing systems.

The extent to which these processes have been adopted within this sub-sector differ, and reflect
the extent to which supply chains impact the business overall. Agricultural manufacture, which is
characterised by dominant firms (CNH (NL) part of Fiat (I), Landwirtschaft (D), and JCB Agri (UK)
a subsidiary of AGCO (USA)), has characteristics of the automotive sector — focused on driving
down cost and being more flexible against shifting market demands. For general purpose
machinery, connectivity with suppliers is also important, and is a valued source of product
development. Here, EDI has a penetration of 29%, with online supplier exchange and the sharing
of product designs becoming increasingly adopted (VDMA, 2001). Within machine tool
manufacture, suppliers feature less and are a characteristic of their tier in the supply chain;
supply chain development therefore focuses on integration with customers’ systems. In this
sector many e-Business portals have been developed by large firms, from which smaller tool
manufacturing companies have the ability to be engaged, and with which participation is free.
This creates opportunities for SMEs to access part of many trading communities. The ability of
SMEs to undertake online procurement is evident in the number participating (with small and
medium sized enterprises outperforming large firms in online share of procurement at; >50%, 26-
50%, 11-25%, 5-25% levels). Large firms that sourced <5% online (this being the greatest area of
online procurement activity) undertook significantly more activity than their smaller counterparts.
Within online procurement the majority of firms have been sourcing products in the 1-2 year
range — with limited differential across countries. For MRO services there is less of a
differentiation between size class and limited differences across countries.

Table 2-5: Purchasing online of products and services

D F | A S UK EU 4/15
Online procurement1 66.9 30.5 30.5 60.1 63.7 44 4 491
Online procurement of
MRO goods® 86.8 74.2 64.6 95.9 7.5 41.1 75.1
Online procurement of
direct production goodsz 56.4 46.5 49.6 421 241 60.0 55.1
for 1-2 years? 59.3 57.2 41.7 40.4 41.5 40.9 53.7
for < 1 year’ 14.5 6.7 275 28.6 124 9.9 14.9
Online share of total
procurement > 50%2 0.0 0.0 2,4 0.4 13.3 0.0 1.4
26-50% 0.5 1.7 0.0 10.4 3.6 2.0 0.8
11-25%" 7.1 31.7 17.9 09 27.5 9.1 11.4
5-10%> 29.6 6.8 29.3 29.5 15.5 19.3 25.6
< 5% 62.9 59.8 50.4 58.7 40.1 69.9 61.8

Computational base: Al enterprises; 2 of enterprises procuring online

Source: e-Business W@tch (2002)
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Whilst at present the ability to engage in e-logistics is limited to the bigger players, due to the
nature of back office automation, there will be continuous pressure in the sector to move to
integrated e-logistics. The impact of this transformation, which was first witnessed in retail, needs
to be put into the context of machinery and equipment manufacture. Table 2.7 shows how generic

transformations witnessed
manufacturing sector.

in other sectors may impact the machinery and equipment

Table 2-6. Major characteristics of e-commerce that impose new requirements on logistic services in
machinery and equipment manufacture

Emerging issues

Impacts

Potentially larger number of dispatches —
buyers making direct orders against
demand. Increasing number of smaller
shipments leading to increased
warehousing and transport that can
handle small shipments.

Series production (i.e. machine tools) companies will need to
examine current inefficiencies in meeting customers’ demands.
Paper/Catalogue systems which are prone to error, resulting in
delayed payment and reduced customer satisfaction will need to
be upgraded.

Increasing number of online customers
unknown to the sellers

This sector has traditionally utilised relationships to negotiate more
favourable trading arrangements. Opportunities presented by E-
commerce provide access to customers where negotiation will be
limited and demands set by the customer — using international
sourcing as a benchmark

Shipment demands will become more
unstable. More customers geographically
dispersed will present greater complexity.

Machinery and equipment manufacturers have traditionally
clustered to be in close proximity to customers. Global trade will
necessitate access to appropriate transport infrastructure.

Accountability for shipments will extend all
through the supply chain.

Traditional logistics were accountable to single links in the supply
chain. These activities have generally not been the focus of value
added in this sector. Progressive integration of distribution
documentation/platforms will be required to meet changing
responsibilities.

Customers will have increasing
expectations (set by e-champions) about
achievable delivery times

Outsourcing of delivery to global logistics players (Fed-Ex, UPS,
etc.) may be an option. However, their higher costs when
compared to traditional heavy freight transport in this sector may
be prohibitive.

Higher incidence of cargoes returned to
the supplier than in traditional trade.

The amount of returns in this sector will be limited.

Greater demand for availability of
information covering transactions over the
entire supply chain, thus allowing online
shipment tracking and other supply chain
management functions

Producers of sub-components, which are part of long supply
chains, will increasingly seek immediate transparency in production
times and delivery schedules.

The emergence of fully automated back
office processes, such as delivery times,
cargo booking, freight payment, and
production scheduling.

These demands will place burdens on the traditional “islands” of
manufacturing. The amount of back-end automation in SMEs wiill
be limited.

Greater scope for customer self-service.

The extent of self-service in this sector will be limited to series
production of non specialised equipment.

Source: Developed from UN 2001

For the majority of organisations in this sector shipments tend to be bulk consignments, or at
least on pallets. Unlike other sub-sectors they are not shipped via a central distribution system
but rather point to point. However, other sectoral demands are changing the nature of logistics.
Increased outsourcing of manufactured parts may mean that in some cases there are smaller and
more frequent shipments. Also, as stated, the trend to search and order quickly online produces
the expectation of information upon their status in the supply chain.

E-fulfilment can be undertaken in three different ways. In-house, this has the possibility of giving
the company full control over the shipment and costs. This enables companies to maintain direct
relationships with its customers and to develop collaborative relationships with them. The second
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type of e-fulfilment is outsourcing. Outsourcing is considered to be particularly advantageous for
pure-play dot.com companies that do not have experience, capital or the necessary physical
infrastructure. The third type of drop-shipping is more applicable to more customer-orientated
sectors. The activity consists of retailers advertising products and, having received orders from
customers, placing orders for the same products with companies that undertake drop-shipping.

In terms of companies trading online within machinery and equipment, companies were asked to
consider their experiences of selling online and the costs attributed to logistics and inventory. The
results of the e-Business Market watch study revealed that only Italy ranked online activity as
contributing very positively to reducing costs in this area. For fairly positive impacts of online
activity on logistic costs and inventories, a third of the companies surveyed cited it as affecting
costs, with conformity across size classes except for medium sized enterprises. Over half of
medium sized enterprises ranked online activities as fairly positively contributing to reducing
logistics and inventory costs — compared to over half of small and large enterprises stating it had
no impact. There were also significant differences in agreement across countries — France and
Italy were in notable agreement, whereas Sweden and Germany were not. Not surprisingly most
countries did not consider online activity to negatively impact costs, but the overwhelming
response was that selling online did not affect the costs of logistics and inventory management
either.

Table 2-7: Impacts of selling online on costs of logistics and inventory

D F | A S UK EU4/15
Very positive 0.0 0.0 27.2 0.0 0.0 5.3 7.8
Fairly positive 3.8 86.7 48.5 9.6 0.0 26.0 29.0
Fairly negative 0.0 0.0 0.0 0.0 0.0 0.0 5.3
Neither 96.2 13.3 24.3 55.7 100.0 58.2 61.1
Very negative 0.0 0.0 0.0 34.7 0.0 5.3 1.0

Computational base: all enterprise selling online (excl. DK/NA)

Source: e-Business Watch (European e-Business Survey 2002)

An example of the ability to compress time in current inefficient procurement and logistics
techniques is described in VW’s development of an automated procurement platform. It is
anticipated that significant time compression is achievable, in some cases by a factor of 10.
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Case study: Machine Tools: Automotive Machine Tool Supply

Major customers for the machine tool industry are the automotive and
aerospace industry. In particular the automotive industry has long been seen
as a beacon of transformation when it comes to supply chain integration.
Volkswagen, like many of the automotive giants, has been driving at an e-
market place: “from customer to business to employee to business to
customer”. VW has since April 2000 been applying web-based technologies
to integrate the design, supply chain, manufacture, sales, distribution and
service cycle. Suppliers of parts, machine tools and equipment are now
participating in these e-auctions.

The procurement software has been developed from Ariba, an auction suite
from eBreviate, supply chain planning optimisation software from i2
Technologies and middleware, integration services and project management
from IBM, with AT Kearney acting as management consultants. The project
builds upon prior experience with previous integration platforms (CAx
systems) and electronic supplier link (ESL) software, with more than 6,000
suppliers connected online. In terms of e-auctions, every 10" negotiation is
based on auction technology — with all products being continuously
monitored; however, at present only products over 660 million Euro per year
have been identified. Full roll out is anticipated soon, with a simplified and
accelerated selection, quoting and bidding, order execution, documentation
and analysis system. Cost reductions of 13% are envisaged, with anticipated
time compressions from 10 to 1 day. In some cases VW anticipated
deliveries compressed to 2 hours, where previously it would take days.
Suppliers will also participate in producing more transparent supply failures,
flagging potential shortfalls and allowing for early countermeasures. VW
envisages up to a 95% reduction in lead-time and 70% reduction in process
costs — through elimination of storage and warehousing.

VW’s initiative is set against a backdrop of automotive internet trading ex-
changes. Covisint is a global virtual market place developed by General
Motors, Ford and DaimlerChrysler — with recent newcomers Renault-Nissan.
The establishment of Covisint, it is envisaged, could provide a common
communications network for the global automotive industry. This has raised
fears of price fixing by industry giants — squeezing many suppliers out of the
market.

See www.mcsolutions.co.uk/features/ www.advancedmanufacturing.com

ICT & e-business impacts on research, development & design

Improved product design and innovativeness are constantly demanded by the markets this sector
serves. The impact of increased data sharing between machinery and equipment manufactures
and research organisations has significant implication for innovative activities. Whilst there are no
definitive figures on the type and nature of interaction within this sector, several studies have
identified that it correlates closely to manufacturing in general (EIMS & IST XPERT project). Even
within manufacturing generally the nature of R&D activities differ, in-house R&D accounts for over
60% of the total in the manufacturing industries of Germany and France (Europe 2001). Even so,
there is significant scope for improved communication upon the remaining outsourced R&D
activity, especially in the United Kingdom and ltaly, as only 30% of companies undertake internal
R&D. A reliance on out-of-house R&D implies a greater need to support communication and
information flow. The European e-Business W@tch 2002 figures across machinery and
equipment manufacturing illustrate that Italy’s and the UK’s position is least favourable (13.9%
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and 18.7 respectively), although EDI generally within the UK has good uptake. Germany (at
28.9%) and France (32.6%) whilst having good EDI usage do not have the highest; again it is
Austria (33.6%) and Sweden (44%). Italy’s EDI and online collaboration for designing products
(as well as online collaboration and electronic exchange of documents) was behind that of the UK
— a country with similar R&D profiles. Potentially if this trend follows what has been seen in
manufacturing more generally, it may mean that there is significant potential for ICTs to improve
Italy’s innovative output. However, how far these figures can be applied in each sector is
debatable. In German machine manufacturing, for instance, the use of e-business exchange is
less, with a cultural preference for informal R&D relationships (EIMS, 2002), probably due to the
amount of research undertaken in-house.

Table 2-8: EDI usage and collaboration for the designing of products within machinery and equijpment

D F | A S UK EU 4/15
EDI usage1 28.9 32.6 13.9 33.6 44.0 18.7 24.1
Plans to use EDI' 7.7 5.8 2.9 6.9 2.6 3.9 5.6
Standard EDI usage2 96.1 88.7 81.0 80.2 71.1 92.9 92.2
Internet based EDI usage2 23.8 30.1 19.0 49.3 451 62.1 29.6
Online collaboration with
business partners for
designing products3 10.3 12.2 21.8 34.0 26.8 34.6 17.7

Computational base: all enterprises; %EDI users; 3enterprises with internet access

Source: e-Business W@tch (2002)

Rapid prototyping can reduce the time to market for new and improved products, crucial in the
manufacture of machine tools, less important within agricultural products. Within machine tool
manufacture computational approaches for the rapid testing of designs and geometries are
available. Prior to the European e-Business Survey (2002) it was anticipated that many SMEs,
which characterise this sector, could not afford equipment to support such applications as
technologies for rapid prototyping are often expensive to purchase and maintain. The results,
however, actually show an encouraging trend of online participation in the design process, with
the UK and Austria doing particularly well. Some of this activity could be the outsourcing by
manufacturers of design jobs to specialised research companies, receiving analysis online. Here
e-manufacturing presents an economically flexible solution that SMEs within this sector can
afford.

The use of e-Business/e-manufacturing to enhance process design and reduce development
through collaborative engineering, regardless of location poses significant opportunities for
Europe, especially for machine tool and special purpose machinery manufacturers. Centres of
manufacturing research and producers of knowledge (universities, RTOs etc.) are concentrated in
the principal manufacturing economies of Europe (Germany, Italy, France & the UK). The ability
to overthrow EDI systems with multi-language and multi-cultural user interfaces (such as the EU
funded project Messenger) enables countries with less developed research and development
infrastructures access to these pools of knowledge. Within this sector the availability of differing
languages offered on websites was surveyed (European e-Business Survey 2002). Over half
(54% - but biased towards large firms) had German as a language, with French following some
way behind with representation at 25.6% (with no bias across size class). The overwhelming use
of English (88.9%) illustrates that multi-language websites still have a long way to go. It is worth
noting that Italian fared well at just under a third (28.3% - biased heavily towards small firms), with
Spanish being the next favoured language.

In terms of modifying EDI, as in internet based systems, there has been successful uptake. In
fact, internet-based EDI has taken a significant share of overall usage — towards the smaller end
of firm sizes. This is particularly true for countries such as Luxembourg (for special purpose
machinery) and Denmark (agricultural equipment), where machinery manufacturers rely on
significant R&D collaborations to improve innovation.
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Even with notable drivers for increased adoption of ICTs and e-Business techniques within R&D
activities in this sector, there is still reluctance to embrace such approaches. Many studies have
highlighted this: problems with the outsourcing of testing and analysis via e-manufacturing are
evident in concern over secrecy with novel product and process development, especially with
SMEs which often lack IPR and legal resources. Variations in engineering standards between
different countries have also been cited as an issue, again especially for SMEs in these sectors.
Similarly, file transfer protocols that manage the transmission of mathematical formulae across
the internet are needed. Whilst IHC is a step in that direction further developments are necessary
for e-manufacturing to attain its full potential.

Table 2-9: The spectrum of innovation upon machinery and equijpment

Innovation Focus Technical Organisational
(harder) (softer)

Product New Products Value-added services
Improved machining centres, cutting Financing, training, re-use, etc.
technologies, software.

Process Manufacturing technology New production concept
Improved technologies in manufacturing Lean production, supply-chain
process, tools, use of informatics. management.

Source: Wengel & Shapira (2001)

Connecting customers to production

Manufacturing production has seen a general trend in the systematic integration and refinement
of management practices to deal with the transition from mass manufacturing to automated
production techniques. The adoption of ICTs and e-Business tools in supporting philosophies that
continuously improve the organisation’s productivity, control systems and flexibility has varying
degrees of applicability within the machinery and equipment sector, and is generally dependant
upon market drivers.

Within large mechanical power and general purpose machinery manufacturers, the ability of em-
bedded ICTs to support just-in-time and e-manufacturing has been evident in the development of
supervisory control and data acquisition (SCADA), human-machine interface (HMI) packages,
statistical process control (SPC) and instrumentation calibration programmes (from IBM Corp,
ITT, Fuller. etc). Within larger firms, the adoption of such technologies is prompted, in part, by the
need of the holding company to review performance and quality of a number of manufacturing
sites.

Conversely, the uptake of such practices by the machine tool sector is less well developed; how-
ever, drivers for change still exist, and again emanate from customer demands and market
drivers. Within machine tool manufacture there is a focus on semi-automated factory cell syst-
ems. Under such manufacturing systems there remains significant scope for producing errors in
tool design and redundancy, but market drivers seek the minimisation of costs. Here, the focus
will not be on centrally co-ordinated inter-organisation information systems and portals, but rather
intra-organisation databases (through adapted PLC systems), workflow assessments and
electronic documentation techniques (see IST-XPERTS project). Similarly, drivers for such intra-
organisational focus are a result of maintaining international standards such as ISO 9000/1 and
emerging ISO-STEP standards.

The European e-Business Survey (2002) revealed significant variation across country comp-
arisons in these activities, especially within the EU-4. In term of forecasting product demands Italy
was well above the EU average (which contrasted to interaction for design), with France, the UK,
Sweden and Austria not far behind — with Germany undertaking little activity in this area. For
online management capacity/inventory the picture was similar with Germany undertaking little
participation, but here France’s activity significantly reduces (to only 7%). Interestingly, the bias
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towards larger firms is more prevalent in this activity, whereas forecasting product demands was
biased more towards SMEs. The electronic exchange of documents with suppliers was by far a
more widespread activity — achieving conformity across all size classes. The least participating
country was ltaly (39.9%) with the greatest being France (69%). A similar picture emerged from
the electronic exchange of documents with customers, although there was a greater bias of larger
firms to undertake such activities. Online negotiation was not as common: only 16% of companies
that engaged in online activities participated. Germany undertook the least activities, followed by
Sweden — contrary to expectation. In this activity Austrian, UK, and Italian companies participated
the most.

Table 2-10: Online collaboration, capacity management and the negotiation of contracts

D F | A S UK EU 4/15
Online collaboration with
business partners to forecast
product demands’ 25 14.2 15.0 13.8 13.5 13.8 9.3
Online management of
c:apacity/inventory1 1.6 7.0 19.6 27.5 20.3 22.8 10.5
Electronic exchange of
documents with suppliers1 441 69.0 39.9 74.8 47 .1 53.4 48.3
Electronic exchange of
documents with customers’ 57.9 71.8 36.0 66.2 45.9 57.7 54.5
Online negotiation of contracts’ 1.9 14.6 17.4 20.5 8.7 19.0 10.6
Access to an extranet of a
business partners1 26.6 28.3 22.3 46.2 57.5 23.6 25.3
Use of online technologies to
share documents to perform
collaborative work® 69.5 49.5 39.4 62.5 45.4 56.5 57.2

Computational base: all enterprises with internet access; 2all enterprises

Source: e-Business Watch (European e-Business Survey 2002)

The impact of ICTs and e-Business on manufacture production is proportional to the achievable
economies with B2B interaction. For machinery and equipment manufacturers that have long
production runs, higher automation, and standardised products, current software (SAP, BAAN,
IBM e-commerce) may enable greater customer integration. However, for special purpose
machinery and more specialised machine tool manufacturers there are significant challenges to
be overcome. Besides technical problems, the suitability of applications to non-automated
environments with poor infrastructure planning and insufficient flexibility is limited, hence
investment in e-Business is unlikely to yield significant production and customer improvements.

Examining the nature of integration across company size classifications and countries reveals
significant differences for collaboration activities. Online collaboration for designing new products,
although not widespread (around 20%), is most prevalent in the UK, Austria and Sweden, with
negligible differentials across size class. Forecasting product demands has a similar profile (at
9.5%), but is actually slightly more prevalent in small and medium sized enterprises. Italy and
France appear to be more actively engaged in this activity, with Germany’s enterprises being the
poorest integrators. Austria, Sweden, the UK and Italy support this activity with online
management of capacity/inventory — with more than double the number of large enterprises
undertaking this activity when compared to small enterprises (see the case study of SME Altex
Engineering). These activities are supported by good electronic exchange of documents across
all countries and size classes — hinting that exchange is less about cultural differences (although
some pro quos exist as in the case of Germany). One remaining issue that completes the cycle of
online exchange and interaction is negotiation. Due to the low uptake of this activity, size and
country variations have to be taken with some degree of caution. Small firms appear to be slightly
more active than medium or large, and firms within Austria, the UK and Italy seem to be
championing the cause.
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The status of markets, sales, and logistics

The diffusion of ICT, e-commerce and e-Business are dependent upon a number of issues. The
UN E-commerce and development report (2001) found that e-market solutions are favoured by
markets that experience high buy and sell-side fragmentation of the supply chain, making it
difficult for buyers and sellers to achieve price and product discovery independently. The report
also found that high selling and distribution costs, and variable demand for the transacted
products also made e-Business favourable. There are of course a number of compounding
issues, now reviewed, such as fragmentation and high selling costs. These alone, however, will
not solely drive the uptake of e-commerce/e-Business, and issues such as functionality, market
demands, etc. are also important features.

Functionality

Machinery and equipment manufacturers’ websites and portals have varying degrees of
functionality. The information supplied generally illustrates that information provision is abundant
across all sub-sectors, countries, and size classes. The attainment of selling online (level 2)
represents the point of departure of conformity. The general leaders are again Sweden and
Austria, and are well above the EU-4 average. Across the size class, small companies just
advance ahead of their medium sized counterparts, while organisations with over 250 employees
take the clear lead.

An important part of realising cost reductions is through automated back office processes, and of
those companies that participated in selling online there was significant variation across countries
and size. Large company participation was lower than expected, at 42%. Germany and Austria
were least likely to have automated triggering of a business process, while France, Sweden, Italy
and the UK have a good presence in these processes. Examining the processing of orders by e-
mail, fax and other means (telephone etc.) show that almost 65% of businesses trading online do
not use a back end system. Poor uptake is probably because of inertia and the cost of
transferring from paper orientated processing in small and medium sized enterprises, as well as
the incompatibility of databases between front end and back processes.

In this activity is important to have some sort of security measure in place. The presence of a
secure socket layer (SSL) was considered reasonable in Italy and the UK. Under-representation
of companies in this part of the survey is considered as masking the use of SSL for France and
Germany. The third level of functionality relates to the ability to handle payments and transaction-
supporting documents for orders. Within the European e-Business Survey (2002) online payment
was possible in over 50% of cases, with Sweden surprisingly only achieving half this rate. Few
Italian and Austrian enterprises which sold online were able process online payment —
unexpected considering the general state of online activities in these countries.

Table 2-12: Website and portal functionality

D F | A S UK EU 4/15
Information about products on
the website' 99.3 92.8 86.1 97.4 85.8 98.8 95.2
Selling online? 7.7 6.1 10.8 18.8 24.9 8.9 8.4
Usage of an online sales
system with SSL> n.a.’ na.’! na.' n.a.! na.’! na.' 37.4
Enabling online payment3 n.a.* na.’ na.* n.a.* na.’ na.* 11.6

Computational base: ! enterprises having a website; 2 all enterprises; 3 enterprises selling online; ® base too small
to present results on country break-down

Source: e-Business Watch (European e-Business Survey 2002)

After-sales service complements the online philosophy of enabling enhanced customer service,
and presents a welcomed functionality to service provision. The number of organisations
participating in online selling, and also offering after-sales service, was significantly biased
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towards medium sized enterprises, while small and large enterprises had slightly less but similar
representation. Country variations were significant: France had full online after-sales service,
whereas Austria did not (probably due to the nature of subsidiary activities in this country). Across
the other countries surveyed there was relative uniformity in after-sales service provision.

Providing these services necessitates various technical functions that are outside the general
capabilities of machinery and equipment manufacturers. The Survey (e-Business Market W@tch
Survey, 2002) confirms this, by showing that web hosting, web design and the
maintenance/updating of websites are undertaken by external service providers. This outsourcing
has conformity across size and countries except for large (+250) companies when updating and
maintaining their website. Even with significant outsourcing of web activities, and attainment of
online sales and payment, the use of content management systems was limited. This may be that
whilst online activities achieve a good level of interactivity, unlike Financial Services, Tourism,
Insurance and Pension Services, there is generally no need to provide numerous documents (in
some cases legally required) on products, etc. There are of course exceptions, and this is
apparent in the two case studies within this chapter (see Siemens and global power producer).
Large companies, which have been trading products requiring replacement parts and
refurbishment over a number of years, are often required to produce maintenance manuals,
which can are very often complex documents that require frequent updating. Within this activity
there is a bias towards the large firm size class; however, uptake is still low and only
differentiated by 7% towards small firms.

Table 2-14: Website and portal maintenance and provision

D F | A S UK EU
4/15

Web hosting by external service
providers 74.0 66.0 64.3 59.7 62.6 68.4 69.8
Web design by external service
providers 76.7 54.4 67.7 60.0 59.4 53.7 68.3
Website maintenance provided by
external providers 39.3 471 58.5 27.6 41.2 42.6 45.6
Size of web department (staff per
1000 employees) 7.5 9.4 19.5 8.0 6.2 9.7 11.0
Web content management
system 10.3 19.5 23.7 15.5 27.7 7.4 14.3

Computational Base: all enterprises possessing a website

Source: e-Business W@tch (2002)

Intermediation and Dis-intermediation

Within several sub-sectors intermediation within the market place has taken place. Here third
parties play a crucial role in the distribution of products; however, the pressure exerted by ICTs
and e-commerce allows suppliers to transact directly with buyers — essentially forcing dis-
intermediation. The strength of intermediaries will be the type of value added services they
provide, and whether there is price transparency.
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Figure 2-2: Intermediation and Dis-intermediation in the machinery manufacturing sector
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Source: Understanding market impacts within manufacture of machinery and equipment (developed from
IPTS/IRC 2001)

Electronic market places

The establishment of electronic market places depend upon the cost of creating an e-market, the
length of time it takes to have sufficient participants, existing competition, and the cost of winding
up the market if it fails. Benefits, however, are significant if barriers to entry are created through
achieving a critical mass in subscribers/customers. Machinery and equipment have not been
identified as constituting the largest group of users using e-market solutions (Forrester Research
2000). Nevertheless, as table 2-15 shows, potential growth is expected to really take off in the
third quarter 2003 — the economic slow down post fourth quarter 2002 will likely elongate

2000/2001 forecasts.

Table 2-15: E-market values ($ billions) for heavy industry, industrial equipment and suppliers and
motor vehicles

Year
Industry 2000 2001 2002 2003 2004 US total world trade
Heavy Industry No figure no figure 0.5 2 10 57.7
Industrial
equipment and
suppliers No figure no figure 1 3 10
Motor vehicles 1 20 90 100 150 EU total world trade
Europe 26.2 52.4 132.7 334.1 797.3 28.7
Projected growth of online B2B sales in the United States & EU,
Figures in $ billions via e-markets, by industry, 2000-2004. Also, total projected
B2B e-commerce in the EU and a % of total trade

Source: Forrester Research Inc (2000) and eMarketer 2001
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The nature of B2B e-marketplaces are becoming a dominant activity in overall e-Business
initiatives. Forrester Research predicts that e-markets will account for 45% to 77% of B2B e-
commerce supply chains by 2004, while the International Data Corporation (IDC) predicts that in
2004 e-markets will represent 56% of B2B e-commerce. Within machinery and equipment it is
anticipated that take up will be good as they provide a framework for promoting collaboration
among trading partners across the entire supply chain.

E-markets may be grouped into various categories according to ownership. The first type is called
a vertical e-market, and is primarily industry focused. This type of market tends to sell
homogenous products and direct goods — final products. The e-Business W@tch survey revealed
that the purchasing of direct goods was conducted by more than half (53.3%) of the companies
procuring online. The second type of market is called a horizontal e-market, which spans many
industries and provides an exchange for generic services, such as accounting, human resource,
or items that are generally termed maintenance, repair and operations (MRO). This activity was
undertaken by three quarters of firms (75.2%), illustrating that generic services, which are more
easily price comparable/sensitive, are successful beneficiaries of e-markets. This type of market
was more readily accessed by smaller firms across most countries.

Table 2-16: Estimated number of vertical and horizontal BZ2B exchanges worldwide (2000), applicable
to machinery and equjpment manufacturers & allied industries

Vertical Exchanges (industry focused) Number of exchanges

Agriculture 41
Automotive 20
Forestry & Wood 11
Machinery and Vehicles 19
Marine 3
Metals 15
Packaging 6
Pulp & Paper 14
Horizontal Exchanges (generic services)

MRO 24
Office 7
Services 20

Source: eMarketer 2001

Other types of markets co-exist within the vertical and horizontal structures. For example
independent third-party B2B e-markets are owned and operated by enterprises that are not
considered trading partners. Their role is to provide a forum for buyers and sellers, to find each
other and provide complete online transactions. Such companies may be provided by a leading
large company in the sector, or a neutral intermediary. These exchanges are more likely to grow
in fragmented demand and supply, and their success is dependent upon aggregating buyers and
sellers and reducing transaction costs. Long term success of these portals depends on attracting
sufficient buyers and sellers into the market place to generate cash flows from transaction fees.

Industry consortia also come together to create their own independent markets. These types of
markets are classified into buyer driven and supplier or seller driven e-markets. Buyer driven e-
markets are formed by large enterprises dealing in large volume purchases, where the traders
own the portal. Once the market is established the trader is encouraged, or in some cases forced
into participating. Supplier or seller driven e-markets are less numerous and tend to operate on a
more defensive basis, either to prevent buyer-driven e-markets being established, or at least as a
response to them. Seller orientated e-markets tend to have difficulty in attracting large buyers as
they tend to already have volume discounts.
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Private B2B e-markets exist to support or enhance their core businesses. These are increasing
significantly as the preferred business model for trading in the machinery and equipment
manufacturing sector. This tends to be a first step to strengthening operations from the threat of
enhanced e-competition. Similar to a general business trend, machinery and equipment will see
single seller sites as a dominant trading platform; however, buyers stated that single sellers will
not become their primary trading platform. Therefore, whilst there is a producer push to single site
trading, the demand will potentially not be there, but in the form of large buyer driven markets
seeking greater price competition.

Case Study: Private B2B - Siemens shopping malls on the web

Siemens has been progressively moving towards e-trading for a number of
years. The drive has been to make trading with Siemens as easy as possible
and to reduce the ordering errors that arise through paper based systems.
Siemens Automation and Drives (SAD) supplies hundreds of thousands of
drive systems, pumps and control equipment to OEMs and distributors.

The Siemens system was developed in a partnership agreement with i2 to
roll out its TradeMatrix e-commerce platforms throughout Siemens over the
next three years. Setting up the Siemens Mall is apparently only half of the
story though; for customers who have been ordering parts via EDI or through
the paper based system for years there is obvious resistance to the new
system. The EDI and paper based system (typical methods include: fax,
phone messages & card indexes) are expensive and complex, each EDI
system having to be individually tailored to the customer's way of
exchanging messages. Traditional systems are also error prone (serial
numbers can be entered incorrectly), and subject to inconsistencies in
product updates and prices.

These errors cause customer queries; each query requires investigation and
a delay in payment — reducing working capital but increasing delivery delays
and customer dissatisfaction. Reducing customer dependency on paper,
transforming EDI approaches and implementing self checking software is a
challenge. Siemens had 20% of EDI customers generating 80% of SAD’s
business; a system of one-size-fits all was therefore required. The solution
was found in K3 Business Technology. The Smart Trade technology
adapted kewill.net to map out SAD’s incoming orders to its own preferred
format. The process of mimicking the EDI format was easier than putting
something separate and new in place — with the customer never noticing the
change. The system has been running since August 2001 and customers
are now using EDI, flat files or XML to enter orders, or alternatively by
accessing the SmartTrade portal using HTML. For those customers using
the traditional card index system Siemens has shown them how to use Excel
files, with which XML is able to communicate.

The result: there is little investment for customers to make, but they benefit
from increased transparency with orders (they can check that orders have
been received and where they sit in the pipeline) and the system prevents
incorrect parts and prices being selected. Unlike in other sectors, Siemens
see the shopping mall as a complement to existing sales and distribution
routes, and does not see dis-intermediation as the way forward.

There is a footnote though: despite their size, the success of the system,
Siemens believes, would not have been possible without partnerships.
Collaborating with vendors and customers was necessary to produce a
workable package.
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The survey (e-Business W@tch Survey, 2002) assessed the participation of companies in e-
markets, auctions, and services provided over those media. In general, participation in e-markets
was low, and was not even offset by future intention to participate. Activity was clearly the
mainstay of the large firms, with significant partaking by the German and Swedish companies,
and poor performances from ltaly and France. Future participation is really only considered by
Swedish companies (at 14.8%). Of the differing market types: private — single buyer/seller,
industry consortium, and independent third parties, it is the latter which dominates (prevalent in
Germany (98%), ltaly (39.9%) and the UK (28.1%)). This may be because of the number of
medium sized enterprises in this sector, or because organisations both undertake activities in
private/industry consortiums and independent markets simultaneously. Interestingly though, the
number of online sales to consumers is dominated by Austria and the UK. Therefore, whilst there
is great interest by Sweden to participate in e-market places, only a number of consumers
emanate from that source.

Online sales to other businesses clearly dominate — this was anticipated in this sector, but what is
surprising are the number of sales to the public sector (probably in general/special purpose
machinery (ovens and burners etc.) and agricultural equipment). Therefore, it can be concluded
that whilst e-markets are a means of procuring services (in a growing number of cases) and
products (in few cases), consumers are still sourcing from private market places. This is an
important point and illustrates that the drive by enterprises to corner sales via private websites
and portals is working. How long this trend continues is subject to the response, or strategic
stance, of the third party independent e-market providers.

Table 2-17: The use of e-markets and the type of activities undertaken

D F | A S UK EU

4/15
Participation in e-market places1 22.0 1.8 1.2 6.2 18.1 6.2 114
Planning to trade in e-markets' 1.7 1.3 0.7 2.1 14.8 1.3 14
Auctions on e-marketplaces: selling® na’| na'| na’| na®| na’| na’ 26.9
Auctions on e-marketplaces: bidding2 na.* na.’ n.a.* na.* n.a.* na.* 28.7
Launching calls for tender on e-market places” | n.a.*| na'| na’| na‘| na’| na‘ 5.3
Answering calls for tender on e-market places” na. n.a.* na. n.a.* na. na. 8.9
Catalogue-based offering on e-market places2 n.a.* n.a.* n.a.* n.a.* n.a.* n.a.* 56.5
Catalogue purchasing on e-market places2 na.’ na.’ na.’ na.’ na.’ na.’ 32.8
Online sales to consumers® na.* na.’ n.a.! na.! n.a.! na.’ 18.0
Online Sales to other businesses® na.* na.* n.a.* na.* n.a.* na.* 84.4
Online sales to the public sector® n.a.* n.a.* n.a.* n.a.* n.a.* n.a.* 51.4

Computational base: ! all enterprise; 2 participating in e-markets; 3selling online. *base too small to present
results on country break-down

Source: e-Business Watch (European e-Business Survey 2002)

Another issue is the number of calls for tender on e-market places. At present they are only a
small part of electronic trading. More importantly though, answering calls for tender has seen a
growing trend in uptake, especially across small and medium sized enterprises. The benefits of
launching calls for tender on websites are clear — a wide audience and the ability to squeeze the
price of the tender through increased competition. The use of this by larger enterprises could
prove to be a good lever to increase general online trading.

The last issue within e-market activities is the use of catalogue based systems. Over half
enterprises participating in e-market places offered some sort of online catalogue — large
enterprises being most prevalent (with enterprises doing exceptionally well in Italy). Purchasing
must obviously follow in the wake of online catalogue postings. Small firms are good participators
in this activity, at just over half (51.2%). Contrary to expectation, even though lItaly posted
significant online catalogues, only a little over a third (39.9%) actually procured goods via this
route — just over the EU average.
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Sales, marketing & customer relationship management CRM

Realising the potential of e-Business and e-commerce requires the progressive application of a
number of philosophies/protocols and systems. Most notably these comprise Supply Chain
Management (SCM) systems, Customer Relationship Management (CRM), Knowledge
Management Solutions (KMS), Electronic Resource Planning (ERP) and Sales Force Automation
(SFA). These systems can be part of standalone or integrated applications, depending on their
complexity and the nature of the ICT infrastructure and the compatibility of business systems
within and outside the organisation.

Collaborative software such as Supply Chain Management has been a buzzword for a number of
years now. Interest in this application stems from the ability to reduce costs within distribution
whilst increasing flexibility. This ability is enabled through linking sales, markets, manufacturing
processes and partners together for, purportedly, a more unified and timely approach to the
market and customer. The survey shows that in reality only a small number of firms implement
such systems (less than 10%). Of those that participate, large firms are 5 and 3 times more likely
to participate than their small and medium sized counterparts. Again the biggest implementers of
SCM were companies in Sweden, Austria and France.

Customer relationship management (CRM) is slightly different from SCM, in that CRM is a front
office application that has been created for the purpose of tying back office software such as
corporate databases, which could potentially hold large volumes of data on consumers. CRM has
been designed to allow companies to create and maintain relationships with customers, an imp-
ortant part of revenue growth. CRM has a slightly greater uptake than SCM, but again only really
forms a greater part of large firm activities. There was relative conformity across countries except
for ltaly (7%) and surprisingly Austria (at 3.6%). Knowledge management and the use of
Application Service Providers (ASPs) has a similar profile with differentiation between size and
countries being limited; however, uptake is not as advanced (at 9.6%). The most interesting
feature of the results concerns the use of Electronic Resource Planning. ERP is the backbone of
these applications — supporting administrative functions and integrating the disparate elements
that are needed to deliver more effective SCM and CRM solutions. Uptake is considerably better
at almost 37%, however, the survey is unable to determine the complexity of the ERP systems in-
stalled. It is likely, especially with medium and smaller sized enterprises, that there has been the
establishment of simple solutions rather than none at all (concurring with SME-Commerce, 2001).

Table 2-18: SCM, CRM, KMS, ASP, ERP adoption

D F [ A S UK EU 4/15
SCM usage 7.4 15.1 4.3 16.6 254 10.7 8.4
Plan to implement SCM 0.9 6.8 1.0 7.6 4.6 0.4 1.7
CRM usage 20.3 22.0 7.0 3.6 23.7 214 17.6
Plan to implement CRM 7.7 3.7 3.8 18.0 19.4 71 6.1
Use a KM Solution * 7.7 23 10.3 12.6 211 1.3 6.4
Plan to implement a KMS 1.1 4.5 0.5 17.3 6.4 1.8 1.6
Usage of ASPs 74 5.0 10.6 14.9 23.2 12.9 8.8
Plan to use ASPs 0.3 1.6 1.7 0.0 1.3 7.6 2.1
Usage of ERP system 32.6 45.8 401 50.3 37.9 34.3 36.6
Plan to use ERP system 8.0 1.6 0.5 4.9 0.0 0.4 4.0

Computational base: all enterprises; * KM = Knowledge Management

Source: e-Business Watch (European e-Business Survey 2002)
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Case Study: E-commerce implementation by a global mechanical
power producer

Perkins (part of the Caterpillar Group) produces off-highway engines
(marine, agricultural and power generation), manufacturing 400,000 engines
in 14 countries and selling them to 160 countries. Since its formation it has
produced 15m engines. With 7m engines still in service across the globe,
supported by a network of 4,000 distributors and service centres, with
35,000 replacement parts being distributed to customers yearly, aftermarket
sales are significant. To support growth in this area Perkins needed an
intelligent e-catalogue solution incorporating spares, maintenance manuals
and service bulletins. With more than 1,000 engine types in service,
production of these manuals is costly, and difficult to keep up to date. Rapid
data access is also difficult for OEMs and distribution centres, and it is not
easy for users to locate the correct information within a complex data
structure. So there was a need to integrate rich content with dynamically
changing pricing and inventory information. So SPI (specialist parts and
inventory system produced by Enigma) was developed, to compare old and
new assemblies preventing part ordering errors, assisting OEMs and distrib-
utors to control their inventories. SPI also allows features such as down-
loadable electronic governor fitting and maintenance procedures (important,
as environmental legislation will necessitate the change from mechanically
governed engines).

Perkins already uses EDI with OEMS with its home-grown ERP system, but
this has not allowed the more dynamic sharing of forecasts and production
between the supply chain and manufacturing teams in different countries.
Perkins is now moving towards XML-based systems to increase online
collaboration, reducing time to market. However barriers have been
encountered, most notably cultural.

Benefits of the move towards a web browser based e-catalogue are fore-
casts of increased aftermarket revenue (between 5-10%) through producing
a more responsive distribution channel, and allowing OEMs to diagnose
engine problems via extranet.

See: www.ukonlineforbusiness.gov.uk for more case studies

2.2 SMEs

Within this sector the majority of firms are SMEs, and therefore the taxonomy can be somewhat
misleading. Whilst there were quite clear and observable differences in this taxonomy, especially
between small (0-49 persons) and large (250+ persons), there are issues worth iterating which
are especially pertinent to firms at the micro end of the SME spectrum. Major barriers to
participation in e-markets by micro firms are first and foremost financial constraints. As table 2-18
demonstrates the access cost to establish a WWW presence is not significant, but maintaining
the activity can be prohibitively high, and hidden costs of the up-dating of new technical
applications and infrastructure, new processes and skilled personnel can result in the termination
of projects not long after they have commenced.
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Table 2-19: Website formation costs (UK)

Action Cost €
Page templates (D-I-Y) 70
Page design 1,600
Production per page 128
Form for viewer response 160
Set up and testing 160
Page storage at service provider p.a. 150
Site maintenance (per hour) 50

Source: DGR 2000 & crispeurope estimates

The benefits of business models and supply chains being supported by ICT and e-Business
technologies are clear; however, truly integrating legacy and non-automated processes for too
many SMEs are still prohibitive, not only because of the costs, but because back office
automation requires significant business process change in order to ensure its success.
Manufacturing SMEs with limited resources and expertise in the area of ICTs are not capable of
developing them solely by themselves. This often means that they have difficulties in assessing
their correct application, and the possible impact of e-Business opportunities on their business.

Case Study: Subcontracting SME — Altex Engineering

Many SMEs cite the cost of investment to realise e-manufacturing as
prohibitive, and that there are a lack of skills within the business to
successfully implement such systems. Altex Engineering’s experience of a
Microsoft-based manufacturing system, JobBoss (developed by K3), was
installed for 33,000 Euro and reaped benefits after 3 months.

The goal of computerised production control and scheduling was deemed
necessary to remain competitive, within sub-contracting adequately fulfilling
customers’ requirements on time (especially when repeat customers want
jobs undertaken immediately) and to cost can be difficult for SMEs.
Obtaining specific parts and material and human resource availability can
make it difficult to quote for cost and time. Similarly, for management to
maximise resources and understand the profitability of a manufacturing job
can be difficult. JobBoss takes the estimation out of the planning cycle,
identifying costs of processing, availability of material, machine utilisation,
labour requirements, and the tracking of parts — offering a significant
competitive advantage.

The system is easy to install, and manage (Altex has eight PCs and a
data/print server) and customise. Altex believes this is the first step, e-
manufacturing before e-commerce. The firm is investing a further 8,250 Euro
to develop the system — enabling improved shopfloor capacity evaluation.

Source: www.mcsolutions.co.uk/ and http://www.altex-eng.co.uk/

There are though, much broader issues, and these are a characteristic of this sector. This sector,
unlike retail and banking, will not see the huge development of B2C, its focus will remain on the
B2B element. Capital intensity and limited margins are also likely to remain, especially in machine
tool manufacture. Similarly, as in other activities in this sector, low transaction numbers and the
difficulty of charging premiums for “me too” services would likely limit any return on investment
(ROI). Much of the literature has stressed e-Business models, generally transferred from the retail

47 October 2002


http://www.mcsolutions.co.uk/
http://www.altex-eng.co.uk/

e-business

Manufacture of Machinery and Equipment

sector, however, this sector is significantly different in that face-to-face negotiations for expensive
capital goods will dominate trading in many of the sub-sectors. The exception is where large
OEMSs may gain through cost/price focus on high volume part replacements. As a consequence,
ICTs and e-Business will focus on improved technological performance, increasing flexibility in
sunk assets, and reducing costs, which are not purely market orientated activities.

The extent of costs are illustrated in the case study above, so whilst it may be possible to
establish an online presence from 500 Euro (undertaken in-house using a webpage template and
simple hosting package) to around 2,300 Euro (for a simple but professionally undertaken web
package), the costs of effectively delivering an ERP package for a small firm can cost in the
region from 30,000 to 40,000 Euro.

2.3 Other Issues

The impact of ICTs & e-Business on human resources

The ability to produce products at a lower cost than competitors is a key to competitive
advantage. Labour productivity is a crucial feature of equipment manufacturing competitiveness.
Whilst it is too early to determine the long-term economic impact of how ICTs and e-Business are
shaping labour productivity, especially in machinery and equipment manufacturing, recent
research has identified that significant gains in Finland, the US and Korea could be attributed to
the more rapid diffusion of ICTs (OECD 2001a). Another significant factor, which potentially
increased the performance of manufacturing firms in these countries, was the spill -over effects
from the ICT production and development industries. These effects, in the form of access to
technical developments, support staff, and greater competition of products and services (leading
to lower prices and more innovative approaches to promote industrial adoption) possibly helped
explain Finland and Germany’s significant improvements in labour productivity growth (from
1970/9 to 1995/9) (OECD 2001). Whilst Eurostat (2000) figures show relative conformity across
manufacturing as a whole, it is anticipated that disaggregating labour productivity across the five
sectors that comprise machinery and equipment manufacture, and between large and small firms,
will illustrate significant variation (IFO, 2001).

Unfortunately, within the survey it was not possible to obtain data on the shift in labour
productivity over time, whether it was through improved working practices or investment in ICT
activities. It is in fact anticipated that to truly assess the impacts of ICT/e-Business investment on
productivity and growth, detailed case studies would have to be undertaken in differing size
classes and sub-groups to support how general trends in the quantitative analysis look in specific
cases. Nevertheless, the Survey (E-Business W@tch 2002) revealed the use of online
technologies to track production time and Human Resource Management (HRM). These two
factors form an important function of improving productivity through online/ICT activities, and
could form a proxy for potential labour productivity improvement. Almost half of all (45.3%)
enterprises surveyed stated that they used online technologies to track hours and production
time. This was, however, biased towards larger enterprises (5:1 in the case of small enterprises
and 2:1 for medium). The use of online technologies to support HRM had a reasonable uptake at
almost a third (27.7%). Apart from the usual leading countries (Austria and Sweden), Germany
had excellent usage.

Another important issue for this sector was the recruitment of suitably qualified scientists and
engineers (QSEs). This was cited, in a number of studies (see Competitiveness, innovation and
enterprise performance, 2001; IFO 1997), as a barrier to innovation, productivity and production
growth. The ability to recruit staff online can reduce the costs of recruitment and reach a broader
base of potential applicants. Posting job vacancies online had significant uptake across the
sector, but more so in large enterprises. Germany, Sweden and Austria were more likely to
participate in this activity, whereas very few Italian companies would recruit this way.
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Table 2-20: Online HRM and production scheduling

D F I A S UK EU 4/15

Use of online technologies to
track working hours and
production time 61.2 29.5 35.1 49.6 55.8 28.4 44.7

Use of online technologies to
support human resource

management 29.2 24.7 25.0 39.9 30.1 275 27.2
Posting job vacancies on
internet board 42.0 24.5 1.4 28.4 48.9 17.4 25.6

Computational base: all enterprises

Source: e-Business Watch (European e-Business Survey 2002)

The availability of IT skills

A consistent theme throughout the report has been the lack of IT orientated skills within the
business. Throughout all enterprises surveyed there was IT skill development and enhancement,
with almost full (94.4%) participation in large enterprises, and three-quarters (74.4%) in small
enterprises. Half of these activities were undertaken in-house - less preferred by small
enterprises, probably due to the lack of in-house skill and resource constraints. Third party
training also played a significant part of the training process. To support the development of in-
house training a third of companies have tried or recruited IT specialists — almost half (42.5%)
being in large enterprises. Cross-country variations did not differ greatly, although there was a
surprise in that Sweden did not appear to recruit a significant number of specialists. What does
appear to be an encouraging trend, although overall any skill gaps are undesirable, is that more
firms only experienced some difficulties as opposed to great difficulties in filling their IT skills gap.

Table 2-21: IT skills and training mechanisms

D F | A S UK EU 4/15
Size of IT department (%)’ 4.3 1.6 3.4 4.2 2.0 3.6 3.6
Offer support of IT and
networking skills' 91.2 87.4 83.2 88.8 96.1 86.6 87.9
Offer In-house computer IT
training’ 56.3 54.6 60.3 69.2 79.7 55.4 56.9
Offer IT traininq provided
by third parties 59.4 43.7 53.8 79.8 90.0 65.1 56.8
Have recruited / tried to recruit
IT specialist during past 12
months® 36.9 26.7 24.0 39.2 54 25.8 30.4
Have experienced major
difficulties’ 20.9 20.6 42.9 4.6 0.0 17.3 24.5
Have experienced some
difficulties? 60.5 33.9 20.0 0.0 14.4 10.2 42.0

Notes: computational base: ! all enterprises; 2 enterprises having recruited, or tried to recruit specialist. (3) % of
total no. of employees working in the IT department

Source: e-Business Watch (European e-Business Survey 2002)
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2.4 Enablers and barriers for e-Business in machinery and
equipment manufacturing

Within the Survey (e-Business W@tch 2002) the types of barriers faced by organisations within
the machinery and equipment manufacturing sector were considered. The first, and most obvious
barrier is the lack of online customers. On the whole, under half (46.7%) of all companies
surveyed considered (completely and somewhat agreed) that there were too few customers
online — with relative conformity across size and country groups. Another important issue is, do
potential online customers actually purchase online? Again, it appears that business perceive
customers to be hesitant to buy online, albeit the bias being towards only somewhat hesitant to
buy online. An overwhelming issue, which has recurred throughout the report, is the nature of
products within this manufacturing sector. It has been argued that limited production runs, high
capital intensity, and complex equipment does not lend itself to online sales. This has been
supported by the survey in that 75.7% of companies (58.3% agreeing completely and 17.4%
agreeing somewhat) believed that goods and services did not lend themselves to being sold
online. This issue was, predictably, consistent across size class and countries.

Table 2-22: Barriers to selling and procuring online

D F | A S UK EU 6/15
Main barriers to selling online
"Few customers online"
e agree completely 17.2 9.5 23.3 10.1 19.2 245 18.6
e  agree somewhat 211 34.5 31.0 125 27.3 39.1 28.1
"Goods do not lend themselves to selling
online"
e agree completely 62.0 46.4 52.2 60.4 64.8 64.9 58.3
e  agree somewhat 12.6 295 15.4 28.2 16.8 20.9 17.4
"Processing of payments is a problem"
e agree completely 2.8 27.4 255 13.7 31.8 9.3 13.7
e  agree somewhat 274 26.5 30.8 21.3 229 26.2 27.5
"Technology is too expensive"
e agree completely 35.2 43.7 12.0 9.0 12.0 21.8 27.3
e  agree somewhat 24.0 34.9 15.9 21.7 42.8 29.8 25.3
"Revenues still low"
e agree completely 56.6 38,0 27,7 38,7 49,5 32,4 43.0
. agree somewhat 354 37,9 26,0 34,8 24,7 39,6 33.9
Main barriers to procuring online
"Suppliers do not sell online"
e agree completely 251 44,9 46,6 27,2 29,4 51,6 37,1
. agree somewhat 43,4 35,8 26,4 28,3 27,6 33,4 35,9
"Concerns about protection and security"
e  agree completely 12,0 27,5 33,7 11,4 14,8 33,8 22,5
e  agree somewhat 32,3 33,2 31,0 23,5 32,9 42,3 33,6
"Suppliers’ systems are not compatible"
e agree completely 10.9 15.5 171 11.2 234 9.7 13.2
e  agree somewhat 38.3 329 23.8 32.8 42.3 43.1 35.2

Computational base: all enterprises

Source: e-Business Watch (European e-Business Survey 2002)
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Other important barriers also remain. 41.2% of businesses stated that online payment was a
major, or somewhat of an issue, in preventing greater uptake of selling online — especially in
France, Italy, and Sweden. The cost of technology to enable online selling was also a major
issue, with over a quarter (27.3%) of firms stating it was too or somewhat expensive. This feature
was consistent across all size classes and countries, with the exception of Italy and Sweden.
There was in fact an actual bias towards large firms stating the technology was too expensive.
Considering other research (DG Enterprise SME-Commerce 2001) it is probable that the large
firms adopt more sophisticated systems, with increased automation and integration. Smaller
firms, on the other hand, appear to prefer to adopt some type of system rather than none at all,
essentially experimenting with back-end systems.

Investment in ICT and e-Business technologies is hampered by the apparent lack of return on
investment (ROI) as previously stated. Just under half (43%) totally agreed and a third (33.9%)
somewhat agreed that this was an issue. Concern was also expressed about delivery. Obviously,
some equipment within machinery and equipment manufacture is extremely bulky, or fragile, and
requires specialist delivery equipment and the crafting of suitable delivery schedules, etc. Hence
21% of firms stated it was a problem, with relative conformity across size class and countries.
Production run times also causes an issue, where many firms do not comprehensively track jobs
across the shop floor; therefore it can be difficult to predict in advance, through an online back-
end enabled query system, the expected delivery times.

Technical compatibility has also been an issue, reported across most sectors in the e-Business
W@tch survey (2002), and has blighted low cost e-Business and ICT activities. Surprising then
that major compatibility problems were not considered an issue (only 13.2% with no major
biases); however, over a third (35.2%) considered them as somewhat of an issue. Only marginal
differences existed between countries, generally offset between strongly and somewhat agreeing.

Culture

As well as the technical barriers to the absorption of e-Business and ICT practices culture was
cited as a major issue. A quarter (25.8%) of companies cited this as a major issue, and just under
half (43.5%) somewhat agreed that corporate culture is an impediment. As anticipated, more
small firms saw it as a major issue, whereas medium to large firms viewed it as only somewhat of
an issue. Country comparisons did reveal considerable differences, most notably in the case of
Austria and Germany, which did not see it as a major issue. When these issues are combined
with the need to conduct face-to-face interaction, interesting dynamics are revealed. For example,
within the literature Germany was considered culturally preferring face-to-face interaction.

Table 2-23: Cultural barriers to e-trading and e-interaction

D F | A S UK EU 6/15
Barriers to selling online: "Adapting
corporate culture to e-commerce is
difficult"
*  agree completely 160 | 410 | 322| 11.1| 380 289 25.8
* agree somewhat 541 33.2 34.3 44.5 45.7 36.9 43.5
Barriers to selling online: "Requires
face to face interaction"
e agree completely 374 474 53.9 43.2 51.0 27.6 41.5
e agree somewhat 47.2 34.8 245 36.5 34.2 24.9 36.1

Source: e-Business W@tch (2002)
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Whilst many German companies did not rate this as a major problem, just under half (well above
the EU average) stated that it was somewhat of an issue. Conversely the UK stated that lack of
face-to-face interaction was less of an issue than rigidities in corporate culture. It is an interesting
phenomenon that differences exist, as one would expect countries that rated corporate culture
not being an issue to new working methods, would also believe that lack of face-to-face
interaction is a major stumbling block (e.g. Germany, and Austria).

The costs of e-Business activities were described as an issue preventing widespread adoption.
Therefore obtaining funding for e-Business activities is a major issue. Whilst the e-Business
W@tch survey did not elicit an answer on the sources of funding, a recent study (PWC 2002)
revealed a veritable mix of sources. Profits were by far the most utilised resource, but surprisingly
a significant number of loans and venture/equity capital sources were used. With 41% being
sourced from outside the firm, it is not surprising the reluctance of companies to engage, or at
least consider the ROI.

Table 2-24: Source of funding for e-commerce

Source Finance obtained (as a %)
Profits 48
Inter-company finance 11
Bank 16
Venture capital 9
Other equity capital 8
Private investors 6
Grants 2

Source: PriceWaterhouseCoopers
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3 Summary and conclusions

3.1 Summary of main findings

A synthesis of the major findings of the literature and the e-Business Market W@tch Survey are
presented, and they are benchmarked against fourteen other industrial sectors (see e-Business
W@tch benchmarking scoreboard, 2002). Drawing these issues together enables the survey
results to be placed into context, from understanding the impact of organisational size and
country location, to specific industrial features, helping explain idiosyncrasies in diffusion and
uptake of ICT technologies and e-Business processes.

General market conditions

The macro economic profiles illustrated that the sector is one with predominantly small and
medium sized companies. Industrial output, in terms of growth, value added and production value
has only experienced marginal growth over the last decade, with significant fluctuations over that
period. In comparison to manufacturing generally, the sector has lost significant ground in
production prices, and to a lesser extent in value added and employment. In terms of employment
some sectors have been more resilient at retaining their staff numbers, most notably in special
and general purpose machinery. Pressure on this sector has been as a result of significant
international growth, especially within the triad. This growth has particularly hit machine tools,
which is now facing tough international competition from Japan and Far Eastern producers.

Companies have displayed small-batch and customised (or turnkey) production strengths, with
series machine production displaying significant resilience despite strong price competition both
within the EU’s domestic and overseas markets — especially in China and the Far East.
Production appears to be still labour-intensive and needs highly qualified staff to produce high
performance quality products. Additionally, cyclical demand variations require companies that are
able to flexibly adjust their capacities and products to meet customer demands better.

The EU still produces innovative products, and in many sub-sectors it holds more patents than
NAFTA or Japan combined. This position needs to be maintained, as 65% of innovations within
manufacturing emanate from innovations from within machinery and equipment sector.
Throughout the sector though, there are significant differences between member states: Denmark
and Ireland are good innovators, whereas Spain and Portugal are some of the poorest. Within
many of the sectors, R&D (42% of innovations emanate from this source) and interaction with
clients (30-50%), enterprise groups (30%) and suppliers (18-21%) were considered valued
sources of innovation. Consequently, innovative activities could be enhanced from networked
infrastructure, which provides a platform to progressively link up firms to valued sources of
innovation.

Even though this sector has demonstrated remarkable resilience through increased price
competition and the continuous introduction of innovative products, import statistics especially for
some sub-sectors, as in mechanical power, have highlighted a rapid growth in domestic demand
for products manufactured by Japanese producers — their focus of series production and price
competition produces an effective competitive formulae. On the upside, certain sectors still
remain strong within the EU, especially in food and beverage equipment, machinery for
metallurgy, and construction equipment. Unfortunately, within the EU, some member states have
lost out to others, as opposed to the whole market expanding; therefore one must still remain
cautious as to the long-term strength of these sectors across all member states.

The cyclical nature of the markets that these products serve has hampered long term investment
in some member states. The ability to weather cyclical demand through extending current sales
routes, perhaps to more diverse markets (or ones cornered by other members of the Triad),
would prove a considerable advantage. This, however, entails significant challenges, especially in
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the UK, where many of the SMEs appear to have limited capacity for product innovation and
establishing a presence in other EU and overseas markets. Similarly, in other countries where
SMEs are used to provide other manufacturers with parts or sub-assemblies, the ability to access
new markets is an issue.

Accessing markets with good growth and medium-term stability, as in Asia, still offers great
potential for the EU’s manufacturers, especially in machine tools. Asian domestic growth remains
strong, and the technological prowess of Europe’s manufacturers needs to be exploited.
However, cultivating the appropriate distributor/sales/technical support can be a major issue. It is
here that ICT and appropriate e-market activities could play a role in supporting this activity.

Presence and connectivity

Overall it appears that most enterprises have an electronic presence, whether it is simple internet
access, WWW usage, or more sophisticated network connections. In the main though dial-up and
ISDN technology dominate. General usage of the internet appeared to fall within the sector
average. The use of extranets, LANs, and WANSs followed this, with actual and planned usage
making good progress in comparison to the other fourteen sectors surveyed.

Simple website presence was above average; unfortunately, this was let down by well below
average selling online. This was anticipated, as the goods sold in these sectors were considered
unsuitable (capital intensive and complex plant, requiring complex and significant technical
negotiation) — and this issue was supported by survey responses. Of course, the issue of “will this
hamper future investment?” is an interesting one. According to the survey, across size class and
country, around a third (33.1% for small, 29.6% for medium, and 31.7% of large enterprises) of
the businesses stated that they would continue to increase investment in presence and
connectivity — most notably in France, Italy, and Spain. Austria, the UK and Germany’s
uptake/investment would actually remain at current levels. Very few companies across all sizes
and countries would decrease current investment levels.

Sophistication

First generation systems are still widespread. Electronic Data Interchange (EDI) has a good
usage, above industry average. The newer second generation e-commerce applications have not
had as big as an impact as initially envisaged, and this was evident across all sectors. With
respect to Customer Relationship Management (CRM), machinery and equipment fared slightly
better than the industrial average. The sector fared better with Supply Chain Management (SCM)
than the industrial average, but in both cases the presence of this activity was biased towards
larger enterprises (250+ persons), and it is also probable that the complexity of these systems
varied. For example, Enterprise Resource Planning (ERP) was stated as being used by almost a
fifth of all enterprises. Whilst this may be generally regarded as very good uptake, it was
considered that the complexity of those applications would vary significantly between small and
large enterprises. SMEs were more likely to install a simple time/price management system,
whereas large enterprises, especially the multinationals, would more likely install multi-site,
internationally linked applications. For the most part, these systems would support just-in-
time/zero defects activities. Application Service Providers (ASPs) had a well below average use.
This initially may be surprising, considering that the sector is dominated by SMEs. It appears,
however, that whilst SMEs may benefit from ASP solutions, the nature of transactions — high
complexity and low in number — are not easily configured to those services.

Exchange and Interaction

Machinery and equipment manufacturing are complex and knowledge intensive. The sector
requires the continuous feeding of innovations from R&D to improve design and production
techniques. For many enterprises in differing countries, sources of innovations emanated from
differing sources, even though some countries (e.g. Germany and France) conducted significantly
more in-house R&D. Even though exchange of information was considered good, above the
industrial average, many countries did not significantly engage in online design collaboration.
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Reasons for this were both technical and business/culture orientated. Difficulties in the
compatibility of design/testing software were an issue — gradually being overcome by IHC,
although there are still significant obstacles to be overcome. Other issues included confidentiality,
as exchanging commercially sensitive documents over the web is still considered a security
issue. Concerns over IPR issues, especially over digital media, are an issue for many SMEs. In
collaborative work, where there is less of a prejudice to commercial sensitivities, enterprises
exchanged documents significantly more, between 4 and 5 times more. The compatibility or
widespread use of Microsoft, Adobe, etc., of many document formats has assisted this activity.
Unfortunately though, the exchange or use of online collaboration to forecast product demands
was below the industrial average. Similarly, the online management of capacity was significantly
lower than the other fourteen sectors. This was attributed to the differing systems implemented by
SMEs. Case studies revealed a variety of methods were used to manage product demands,
producing a one system fits all was expensive and needed significant collaboration across
supplier and customer applications. This was deemed possible only by larger players, with which
small producers would co-operate, generally when selling a significant volume to one major
supplier.

Closing deals and conducting online negotiations was also well below the industrial average.
Consistent issues arose as to why negotiations had to be undertaken face-to-face — again the
unique, capital/technological intensive nature of the purchases prevented such activity. This is
likely to prevail in the majority of the activities that make up this sector. Some sub-sectors that
could undertake online negotiations are in the manufacture of agricultural machinery — especially
for appliances that are purchased by public authorities or the DIY sector.

Only a limited number of companies had integrated front-end to back-end systems — generally the
larger enterprises. Even where front to back end systems were present, their complexity could not
be established, but inferences from the data hinted that such activities were aimed at marketing
and simple processes rather than complete business transaction capability. The medium to long-
term picture of increased back-end systems is considered good. Small investments in the last two
years in this activity are considered a positive foundation for greater activities in the next two to
five years.

Sales & Markets

Companies that have managed to trade online have in the main only been able to generate
between 1-5% of sales from such activities. Most companies, whilst undertaking some selling
online activities, appear to be limited to no more than producing brochures. Websites tend to be
static, with minimal interaction going beyond e-mail or obtaining company information. Emphasis
appears to still remain on establishing a presence rather than developing e-Business structures
that enable procurement, marketing, and sales activities.

The trading of goods on B2B e-market places was above average — almost double the industrial
average. This was anticipated though, as this sector primarily serves other business. This current
performance is however dampened by future plans to trade in B2B e-market places — slightly less
than the uptake across other sectors.

Whilst the previous chapters within the report considered the nature of markets, amount of
revenues, and the potential barriers to trading online, what was not considered were the long-
term impacts of these activities. As impacts enable more precise conclusions to be drawn their
inclusion here presents another opportunity to review the data (see table 3:1). The impacts of
selling are mostly (over half), linked to no improvement in sales volumes, with a third of
companies stating that it only fairly positively had an impact — and of those Germany, France and
Sweden concurred the most. It was a similar picture for increasing the number of customers
through selling online, and the effect it has on sales area — with Germany, Austria and the UK
concurring the most. The impact of e-Business on customer and supplier relationships was small
across all size classes and countries.
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Therefore, it may be concluded that whilst firms in this sector displayed good activity in B2B e-
markets places and procuring online, these do not appear to have translated into market or sales
benefits as yet.

Table 3-1: Impacts of selling online and e-business in general

D F | A S UK EU6/14
Impact of selling online on . . .
... volume of sales
e very positive na.®| na®| na®| na®| na®| na® 6.9
e fairly positive 25.3
. . . number of customers
e very positive na.®| na®| na®| na®| na®| na® 7.0
o fairly positive 249
...sales area
e very positive n.a.® n.a. ® n.a. ® n.a.® n.a.® n.a.® 10.8
e fairly positive 271
Impact of e-business @ in

| _generalon...

. . . customer relationship
e significant 7.7 5.0 6.5 7.8 71 0.9 59
e somewhat 6.3 19.8 17.6 9.9 22.7 25.7 14.5
. .. relationships with suppliers
e significant 6.6 5.0 4.6 6.0 71 2.2 5.2
e somewhat 18.0 21.6 14.7 21.6 25.8 24.0 191

Notes: computational base: (1) all enterprise selling online, (2) all enterprises; (3) base too small to present
results on country break-down

Source: e-Business W@tch (2002)

Strategies

A feature of machinery and equipment manufacturing is its export capability. Trading activity
within the EU is a significant activity, fiercely competitive but with limited capacity for significant
growth. This leads to international strategies being developed. The capacity for EU manufacturers
was reviewed, with Germany and ltaly achieving success in international activities. Hence, as in
table 3-2, slightly more German and Italian (as well as Austrian enterprises, which have
undertaken significant ICT/e-Business investment) acknowledged that e-Business is a significant
part of the company’s strategy, whereas over half of all French rate it as not playing any role.

Table 3-3: Experienced importance of e-Business for the enterprise

D F I A S UK EU
4/15

Constitutes significant part of business
activity 7.4 1.3 8.2 1.4 0.0 2.2 5.8
Constitutes some part of business
activity 62.6 44.6 29.1 64.8 62.0 60.9 51.8
Does not play a role 29.7 54.1 51.9 18.7 38.0 36.9 39.7
Not important today, but will play an
important role in the next two years 16.0 22.5 21.4 24.7 35.2 41.8 22.7
"E-Business sceptics" (will not play an
important role in the next two years) 67.4 74.9 53.4 62.1 64.8 50.2 62.2

Computational base: all enterprises

Source: e-Business W@tch (2002)
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SMEs

The experience of SMEs in e-Business and in utilising ICT was varied. Some had adopted
sophisticated applications, utilising them across high bandwidth networks, with compatibility
across suppliers and customers systems; unfortunately, these were the exception rather than the
rule. Cost, complexity, training, lack of skills in developing or adopting applications, and low
volume sales were often cited as reasons for poor adoption. This was confirmed when the
survey’'s respondents were asked to consider the broader impacts of e-Business. Many
enterprises stated that they believed larger companies would be the major beneficiaries.
Interestingly, companies in Austria and Sweden and Italy had significant faith in these activities
solely benefiting SMEs.

Table 3-4. Companies' viewpoint: Who will mainly benefit from e-business?

D F I A S UK EU

4/15
mainly SMEs 9.7 10.5 22.3 18.4 34.1 19.1 14.5
mainly large enterprises 66.6 56.4 21.9 34.6 30.6 20.3 46.4
will equally benefit 214 294 36.8 29.5 325 52.5 31.7
no one to benefit 1.4 2.9 2.4 15.7 1.5 0.0 1.6

Computational base: all enterprises

Source: e-Business W@tch (2002)

3.2 Economic implications

Diverse and burgeoning literature has promised many positive economic impacts through the
adoption and diffusion of ICTs and e-Business activities. In some sectors the dot.com bubble
created much speculation and hype, and with it many fortunes, but the reality within the
machinery and equipment manufacturing sector appears to be somewhat different.

Boost sales revenues

Only a small percentage (7%) of companies that traded online stated strongly that an online sales
presence contributed to increasing sales revenues. Whilst a not so insignificant number (19%)
stated that it fairly positively contributed to boosting sales, the overwhelming feeling (48%) was
that an online selling capability neither positively nor negatively contributed to increasing sales.

Reduces design or development time

There was no real evidence to suggest that ICT or e-Business activities reduced the design or
development time. However, times associated with document shipment/transfer have been
significantly reduced — especially if designs or testing were outsourced or undertaken in other
countries.

Cuts production cycle times — and thus costs
There was no real evidence to suggest that ICT or e-business activities reduced production times.
Reduces technological risk

The re-configuration of manufacturing islands of activity, to align procurement, design, manu-
facture, production, and the installation of SCM, ERP etc. systems was seen as significantly
increasing technological risk. Companies either had to outsource such development, weighing up
the risks of cost escalation, or undertake it in-house (with very small IT departments or limited
capability). The costs of front-end development, and the complexities of back-end development
present significant risks for SMEs; consequently this sector tends to address these issues by
simple, pragmatic and small/timely investment.
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Reduces customer service costs

The widespread reduction of customer service costs was difficult to determine. Case studies,
predominately in the large (250+) range, illustrated how costs attributed to catalogue production
(including sales and technical manuals) costs be reduced through online databases — obviously
recouped over a number of years. In the main though, over a third of respondents (both strongly
and somewhat agreeing) stating that online selling did not reduce CRM costs, although it was
found to improve customer service quality.

Broadens market share

Broadening market share has a significant economic impact through expanding market share,
potentially reducing cyclical demands in local or national markets, and presents the possibility of
diversifying into alternate product ranges etc. The survey revealed that there was growing support
for the view that online sales supported sales area growth (at just over a third). However, the
majority of enterprises stated that selling online neither positively nor negatively contributed to
improving the sales area. Cross checking these statements against their own buying behaviour
offered an alternative perspective. A third of machinery and equipment manufacturers buying
online had increased the number of sources from which they procured. Whilst just over a fifth had
reduced the number of sources, there was still a net gain (of around 10%) in the number of
suppliers.

Delivers new products and services faster and better, and at lower cost

This is often the mantra of the equipment and software vendors within manufacturing. Online
collaboration, the exchanging of important design or production documents/information and the
ability to access data (production times, schedules, product information) through extranets, mail
groups, and other electronic communication media, have all been demonstrated to potentially
reduce costs. This is because increased integration allows closer synchronisation of the supply
chain with the aim of reducing inventory and shortening cycle times. Reducing time to market
reduces development and set-up costs and potentially increases revenues due to the benefits of
being first to market, etc. Unfortunately, the take up of collaboration with business partners for
designing products and forecasting product demands was low — in fact below the industrial
average. This was because companies operating in this sector, on average, did not really see e-
Business as having a major impact on business relationships. In fact, there was a lack of case
studies that demonstrated the impact of ICTs and e-commerce activities in bringing products to
markets more quickly and innovatively.

Creates interactive relationships with customers and suppliers

Interactive relationships are economically difficult to quantify; they comprise a variety of features
that are generally considered as being positive in reducing costs through reviewing and improving
organisational inefficiencies and activities through open and trusted communication.

Increases value with preferred suppliers

There was an element of lock-in demonstrated by the mutual investment between companies in
compatible trading/exchange platforms. Whilst this is true in some cases, it is in fact more likely
that customers will source from alternate suppliers — especially where applications are flexible
and are capable of communicating with differing systems (i.e. those using flat files or XML).

Improves transaction transparency

This is true in MRO activities, where standard services tend to be more price transparent and
sensitive.

Cost savings from more standardised processes — back office activities.

The automation of back office processing has very clear economic implications. Highly repetitive
tasks of data storage, e-mail acknowledgements, checking inventory levels etc. and the
associated cost of staff to deal with it can in many industries represent a significant part of the

October 2002 58



e-business.
Manufacture of Machinery and Equipment '

costs for customer services. In machinery and equipment, such costs do not form a significant
part of operational activities, and so in the medium term the costs of establishing back-systems,
particularly in smaller and medium sized firms, will probably not produce a significant return on
investment (ROI). Therefore only limited uptake is considered in the medium term.

The reduction of personnel costs requires automated/integrated CRM, SCM and ERP.

E-markets allow international sources of suppliers to be chosen on price comparison. The
transaction costs associated with purchasing online, especially overseas, are reduced. Errors, in
the form of incorrect or out-of-date information, leading to delays in payment etc. and delay of
goods, are more controllable through E-commerce. Although when errors do occur in e-business
initiatives they can have potentially horrific consequences for the firm.

Consolidates inventory requirements

The use of e-Business/ICT tools were demonstrated to potentially cut total inventory levels, work
in progress levels, and finished goods levels. Indeed, case studies did demonstrate that these
issues could be tackled through the progressive development of the organisations existing ICT
infrastructure and significant investment in new applications (i.e. adapting EDI systems and
developing electronic supplier link (ESL) systems etc.). However, it is anticipated that very large
firms, with complex and costly to manage supply chains, will be the pioneers of these application.
Even then, the successful development of such systems did require significant assistance from
numerous enterprises within the supply chain.

3.3 Policy issues

The crafting of suitable recommendations is difficult and vexing especially when dealing with a
dynamic phenomenon, changing rapidly across a heterogeneous industrial group with size and
country variations. Nevertheless, recurrent themes have emerged and these issues need to be
addressed, not through an about policy change, but rather through the emphasis of current
activities.

Supporting SMEs in establishing a presence in overseas markets

International trade, within the Triad and without it, in the fast growing Asian economies, presents
significant opportunities for growth for Europe’s machinery and equipment manufacturers. Small
and medium sized enterprises that make up this sector have difficulty in accessing overseas
markets, not only because of the costs of establishing the traditional sales distribution route, but
also in developing an e-business presence that can be effectively used to support such activity.
The development of ICT/e-business activities and infrastructure, poised to exploit market demand
in these countries, needs to be fostered. Presently, SMEs see a significant gulf between their
actual experience of e-business activities, and the type of transformation needed to support
international activities. The promotion of case studies, in which SMEs (especially micro and small
enterprises) have used innovative and low cost approaches to support the penetration of
international markets, should be increased. This study found examples of this type of
promotional/best practice activity, but their profile needs to be enhanced.

Promoting skills development — the need for a multi-skilled workforce

E-business activities underscores the need for a more multi-skilled workforce. The flexibility of
organisations is, in electronic environments, dependant to a significant degree on the adaptability
of their workers. Several member states are making good progress in this regard; however,
others are not. The upgrading of workforce skill in digital literacy is not something that should be
left to enterprises, as it includes many stake holders, e.g. unions, colleges, universities and
government. Whilst it is acknowledged that at European and national levels this issue is being
tackled, there remains scope for greater collaboration across the economic sub-groups within
machinery and equipment — responding to specific industrial sector needs.
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Direct Foreign Investment is a major issue for several of Europe’s economies: the UK (by US
firms), Austria (by German firms), Sweden (by US firms) and Spain (by a number of large
European manufacturers) appear to be particular hubs for this activity. Even though some of this
is to gain a foothold in the EU’s market, a significant impact of such activity is the increase in
ICT/e-business investment. This is due to Large Multinational Enterprises (LMEs) heavily
investing in modern plant infrastructure and the need for monitoring of production (performance,
defects, productivity levels). Investment by LMEs has significant spill-over effects for SMEs
supplying parts to such manufacturers, in which collaboration has limited costs or none at all.
There are cautionary words for such activity, in that companies which do invest in supply chain
development must be encouraged to participate in flexible/adaptable systems (e.g. XML, flat file,
or web based EDI) which allow long term flexibility, preventing the trading activities of SMEs
being locked-in to certain trading partners.

The US’s lead in ICT/e-business activity is guided by three policy principles: private sector
leadership, avoidance of unnecessary restrictions, and a minimalist government role. These
principles would be appropriate in a protected domestic market, containing a significant portion of
large multinational enterprises, and placed outside the context of growing international
competitive pressures. However, the predominance of SMEs in Europe competing for
international as well as domestic markets, against large conglomerates in the US and Japan, face
significant challenges. Up to now, Europe has handled interventionism, in terms of fostering
debate, sharing experiences, developing appropriate standards, and assisting
micro/small/medium enterprises in rising to the challenges of second generation systems,
appropriately. To meet the challenges set in Lisbon, of making the EU the most progressive
ICT/e-business economy in the world, consistent funding at EU and national levels needs to
continue (or possibly increase), because the current economic conditions will probably limit an
organisation’s investment in these activities — especially in Europe’s four leading economies.

Further improvement of the legal environment: resolution of judicial uncertainties

Companies and consumers alike would appear to benefit from the resolution of judicial un-
certainty over transactions undertaken during e-commerce activities. Many SMEs displayed
reluctance to engage in commercially sensitive activities over the internet for fear of intellectual
property leakage, or general security concerns. The ability of enterprises to authenticate the
appropriate use of security/data integrity, to a European/international standard, would be an
advantage. Also, in the event of a breach in security, the possibility of seeking legal redress
across European member states is an issue that needs to be overcome.
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