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Introduction

European policy is in a number of areas, including economic, innovation and SME policies,
increasingly focussed 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 are lacking information about the speed of technological update in European markets, which
they expect to have a strong impact 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 used to be 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. It is the objective of this report to provide such
information for the machinery and equipment manufacturing sectors.

The e-Business W@tch

This report has been published in the framework of the European e-Business Market Watch. 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, including seven manufacturing and
eight service sectors. At least two reports are to be published on each sector during the 18-month life-
time of the e-Business W@tch (cf. publication schedule on the following page).

The research presented in these Sector Impact Studies 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 to strengthen the competitiveness of European businesses.
Special attention is paid to the SME dimension of e-business.

All reports, as well as an extensive collection of statistics on electronic business, can be downloaded
from the website of the market observatory at www.ebusiness-watch.org.

Methodological note

Most of the data presented in this report are based on the European e-Business Survey (2002), a
cornerstone of the monitoring activities of the e-Business W@itch. 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. In
total, 9,264 interviews with decision makers in European enterprises were conducted. 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 seven countries: Germany, France, Italy, the UK, Sweden and Austria.
More detailed information about the survey methodology is provided in the Annex to this report.

Acknowledgement of contributions

The work of the e-Business W@tch is supported by a network of experts who are charged with
providing input on specific sectors or e-business topics according to their expertise.
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Sector Impact Studies of the e-Business W@tch: Publication schedule

No. Sector Date
1 Food, beverages and tobacco industry
e Report I: Economic background / e-business issues July 2002
e Report II: The statistical picture (Survey 2002) Feb. 2003
e Report lll: Recent trends (Survey 2003) June 2003
2 Chemical industries
e Report I: Economic background / e-business issues July 2002
e Report II: The statistical picture (Survey 2002) Feb. 2003
e Report lll: Recent trends (Survey 2003) June 2003
3 Transport equipment manufacturing
e Report I: Economic background / e-business issues July 2002
e Report II: The statistical picture (Survey 2002) Feb. 2003
e Report lll: Recent trends (Survey 2003) June 2003
4 Financial sector
e Report I: Economic background / e-business issues July 2002
e Report II: The statistical picture (Survey 2002) Feb. 2003
5 Insurance and pension funding services
e Report I: Economic background / e-business issues July 2002
e Report II: The statistical picture (Survey 2002) Feb. 2003
6 ICT services
e Report I: Economic background / e-business issues July 2002
e Report II: The statistical picture (Survey 2002) Feb. 2003
e Report llIl: Recent trends (Survey 2003) June 2003
7 Health and social services
e Report I: Economic background / e-business issues July 2002
e Report II: The statistical picture (Survey 2002) Feb. 2003
8 Media and printing
e Report I: Background, issues and key figures Oct. 2002
e Report II: The statistical picture (Survey 2002) April 2003
9 Metal products manufacturing
e Report I: Background, issues and key figures Oct. 2002
e Report II: The statistical picture (Survey 2002) April 2003
10 Machinery and equipment manufacturing
e Report I: Background, issues and key figures Oct. 2002
e Report ll: The statistical picture (Survey 2002) April 2003
1 Electrical machinery and electronics
e Report I: Background, issues and key figures Oct. 2002
e Report II: Recent trends (Survey 2003) June 2003
12  Retail
e Report I: Background, issues and key figures Oct. 2002
e  Report Il: Recent trends (Survey 2003) June 2003
13  Tourism
e Report I: Background, issues and key figures Oct. 2002
e Report II: Recent trends (Survey 2003) June 2003
14  Real estate sector
e Report I: Background, issues and key figures Oct. 2002
e Report II: The statistical picture (Survey 2002) April 2003
15 Business services
e Report I: Background, issues and key figures Oct. 2002
e Report II: The statistical picture (Survey 2002) April 2003
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The Machinery and Equipment Manufacturing
Industries: Sector Profile & e-Business

1 Economic profile

This chapter is based on the (more detailed) introductory chapter to the first report of the e-Business
W@tch on the machinery and equipment manufacturing industry, published in October 2002. It
summarises the most important economic data and current challenges. Readers who are interested in
a more comprehensive macro-economic portrait of the sector are asked to look up the respective
chapter in the first report, which is available at

http://www.ebusiness-watch.org/marketwatch/ressources/ressources.htm.

This report analyses activities within the following classifications: industrial processing machinery,
(NACE Rev.1 29.1, 29.2, 29.4, 29.5) and of agricultural machines and tractors (NACE Rev.1 29.3).

NACE Rev.1 Activity
division  group

29 Manufacture of machinery and equipment

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
29.4 Manufacture of machine-tools

29.5 Manufacture of other special purpose machinery

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 products characterised by
a high level of price-competition and custom-made products, from design through to the training of the
workforce.

The sector is a vital source of employment (2.7 million employees) and production value (395 billion
Euro) for the European Union. Germany has by far the largest turnover and employment (more than 1
million persons employed) 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 2.7 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 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 generally (2.2% as opposed to 5.1%).
Over the decade machinery and equipment employment was hit harder than total manufacturing.
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Table 1-1: Employment in the 200

300 400 500 600

machinery and equipment
manufacturing sector (persons
employed in 1000, 1999)

Note: NACE 29 (excl. NACE 29.6 and 29.7).

Total employment in EU-14 (no data for
Greece): ~2.7 million

Source: Eurostat New Cronos (2002)

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 1-2: Machinery and equijpment employment per NACE classification, 1989-1999

Sector 1989 1990 1991| 1992| 1993| 1994| 1995 1996| 1997 1998 1999
29.1 Mechanical 655.3| 668.3| 661.2| 636.8| 591.1| 559.8| 552.7 548.0
power
29.2 General
urpose 725.8| 751.8| 745.1| 730.1| 693.6| 681.6| 682.0| 726.1| 724.1| 735.3| 725.3
29.3 Agricultural 158.1| 161.0| 150.1| 139.2| 123.0| 119.7| 115.1| 118.1| 118.1| 119.1| 1176
29.4 Machine tools | 339.8| 351.1| 341.7| 311.5| 269.3| 258.8| 234.9| 241.5| 237.5| 2354 231.7
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)
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2 Usage of ICT & e-business

2.1 The role of ICT and e-business

The adoption of information and communication technologies (ICTs) and e-Business will 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.

ICTs and e-business — the new enablers

Figure 2-1: Machinery and equipment e-manufacturing strategies

Portfolio/Product Management

E-business
Collaborative platforms from suppliers through to customers

 Operational Mass
iffectivenes: ;ustomisatio
\ Product Development /

Geographical / Efficiency
; Y V4
EXpanSlon ™ Customer Focus /// E-business
E-business T " Internal and external business
ITC enabled sales distribution ™. — modification: HRM, production,
""""""" procurement, & after sales activities.

esponsivenes

E-business
Collaborative R&D, document sharing, knowledge management

Innovation

Source: Databank (2003)

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,
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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.

Innovation

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 particularly true in Luxembourg and Denmark where inter-firm R&D co-operations are higher,
particularly when compared to Germany and 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,
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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).

2.1.1 Sectoral activity

A comment on the sub-sectors that comprise machinery and equipment manufacturing is necessary
and illustrates differences (barriers and drivers) for the diffusion of ICT technology and e-business
approaches.

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 this sub-sector ICTs and e-business would be used to deliver operational effectiveness and
responsiveness across the Large Multinational Enterprises (LMEs). Focus will be on parts handling
(both internally and for the customer) and providing after sales service for products already in service.

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 production lines they are produced by larger players; conversely the burners
sector is dominated by SMEs.

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.

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.

ICT and e-business uptake and usage will have mixed penetration in this sector (due to polarisation of
the sub-sector in terms of enterprise size). The large global companies will be leveraging e-business
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to improve maintenance and repair of equipment — improving customer service and profit margins
through after sales service. The small companies in this sector will be using e-business to improve
product visibility both nationally, and internationally. The large US and Japanese producers will utilise
portals and their web presence to illustrate production capability, new innovative products and
marketing routes.

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.

The amount of investment in ICTs and e-business will vary and reflect the diversity of the enterprises
that make up this sector. Global expansion and exposure of the small specialised producers will be the
goal of many enterprises. There will be less focus on connecting up the supply chain, and more
emphasis on improved transparency/interoperability of systems between the enterprises existing
network (science base/research establishments etc.).

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 and 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 do-it-yourself sector.

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. e-Business tools will be deployed in this
sector to maintain the service and sales affiliate networks. Portals and other (simplified) electronic
ordering means are an area of investment in this area. Within enterprises ICT technologies will be
deployed to reduce labour costs and improve productivity.

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 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.

e-Business could be a linchpin of success in this sector. Small producers, fragmented distribution and
vendor networks could be united through e-business investments. Also, the often short production
runs of this sector and the information exchanges between suppliers associated with these
transactions could be enhanced through improved communication technologies.
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Sector overview

Table 2-1: Manufacture of machinery and equipment: Illustrating 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. o ltaly service to customers’ demands / market. Output

Modular designs fitting . UK requirements. determined by international
customer requirements now F ICTs needed to support markets.
required. * France condition monitoring to Turn-key projects being
Vertical separation of part » Denmark reduce downtime and offered — tailored projects
producers and assemblers. e Sweden improve maintenance. with complete customer care
International networks of including plant overhaul.
service centres. Functional units — allowing
customers to tailor demands.
Series production hit by
Japanese dominance.
General Build to order — limited e Germany ICTs can improve and Customer satisfaction
purpose production runs o ltaly reduce time _critical Low volume customised
CorlnpllexI dde_velc;]prrt:ent cor | France gg?e'gﬂl’i‘r']‘;ag??a;’(‘g I;?]:’oduclts — with long product
cyctetlnc_u ing dlg tct:ost_s of |y UKk | g ) ife cyf: es. y
prototyping, product testing, Soa mproved information Supplier connectivity, e.g.
and rework. . palln ?atnerllng _and anaIyS|ds -d . online design sharing.
R_educt|on in pr_oduct|on e Belgium iricprgggg;(ei:t;rg Sreciiuitiocr: Large manufacturers
failure & downtimes. e NL techniques (industrial machinery) are
Micro niches. ) now facing challenging
P ff h ; i it
Increasing market shift in in?:grrzct)ict)gare/ ardware international competition.
the retained ownership of ' Dynamic markets formed by
machinery by niche products.
manlufacturer_s — incurring Planning & control.
service & maintenance
costs on useable output
Special Diverse & disparate range e Germany Technical supremacy Good export profile — facing
purpose of products. o ltaly advantages are waning. increased competition in
Bespoke machinery on . UK Greater connectivity in batch machinery from Asia.
limited production runs. . France design, matnufactgre and Turn-key projects being
Complex tasks requiring component sourcing are offered — tailored projects
companies with a mix of » Sweden required. with complete customer care
capabilities. Poor hardware and including plant overhaul
Good int tional ket software integration are demanded by clients
peo:etsgﬁiﬁa onal marke prevalent due to the small Functional units — allowing
. . . production runs and customers to tailor demands.
Cyclical demand in certain number of SMEs in the
sub-groups. supply chain.
Agricultural Cyclical market demand. e Germany ICTs used to improve Dominant manufacturers with
International partnering o ltaly labour productivity. strong affiliated service
(incl. subsidiaries) and e UK ICTs used for inter- nethorks. ' N
outsourcing characterise D K firm/group connectivity and Easier supplier connectivity
the sector. ¢ benmar transparency. through integrated portals.
Licensing agreements. ¢ Fr'an(.:ft_e t Significant export markets —
§S|gn|rt|can increasing Eastern European
importer) demand.
Procurement development
Machine Fragmentation — high e Germany Fragmented distributors, Customer satisfaction —
tools number of private SMEs o ltaly vendors, agents, technical communication of product
Limited R&D capability « France field force — essentially upgrades, faults, etc.
i geographically spread Customer connectivity —
Increasing market threats e UK networks. Yy

from US & Japan.

Application of international
standards

Possible shifting market to
retained service contracts
with machinery
manufacturers

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.

Source: Various

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
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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.

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.

Table 2-2: Manufacture of machinery and equijpment: 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 & in | Narrow product Focus on serial machines.
amount of specialisation. programme. E-commerce supports price

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

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

strategy of Japanese
producers.

Market size

Large open domestic market -
representing significant market value
€360 billion.

Easier market penetration of overseas
producers through e-sales, e-
distribution and maintenance portals.

Large open domestic
market €319 billion.
Easier market penetration
by European producers
through e-sales, e-
distribution and
maintenance portals.

Substantial closed domestic
market €215 billion.

Sales and distribution
portals could be used to off-
set the EU’s foothold in
some African/Middle
Eastern markets.

Access to labour

Highly regulated labour market with
strong unions

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

Limited flexible/liberal
labour markets

Labour training & education
supported by policy makers.

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

focus on price.
Business Reduced price competitiveness. Increased price Success in restructuring.

Environment

Product support could add value and
enhance product competitiveness — e-
catalogues & product guides.

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 by | Growing competence in

Environment

could harm overall competitiveness.

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:
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2.1.2 Market strategies

Within machinery and equipment manufacture there are several strategies upon which companies can
develop their market, and these will undoubtedly affect the business drivers for e-business uptake.
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.

Figure 2-2: Market strategies in machinery and equipment production

e e
/ S upply: \\\ P - S W “\\
\ Produc’uon run§ ymlted productlon)
- . \ ............. g ~——_ /f ............ _ Market factors
‘__/ Price Market )

\ exposure/
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--------------------- “Standardised | Customised

o \\\
{ Technological }
“\negotiation

Knowledge Intensive

_/'ﬁesearch N\ T
| |nst|tut|on(5)) ......... e ~ \Informatlon\
\ network(s)/ PR ) ntensive”

Source: crispeurope — adapted from numerous sources

2.1.3 Country economic issues and specific trends within some of the member
states

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-Wurttemberg.
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Table 2-3: Manufacture of machinery and equijpment: Country specific issues and needs - Germany

Element Expected ICT & e-Business needs/barriers
Form of external E-Business uptake may be slower than usual especially in micro-small enterprises.
linkages This trend may be offset by LME activities in this area.

Geographic scope

Interactive communities relying on traditional communication approaches.

Technological basis

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

Product development

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

Investment

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

Corporate form

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

Demand E-Business activities could increase market presence in traditionally alternative
markets — language variation on website, i.e. Far Eastern/Asian languages.
General Technologies aimed at increasing employee connectivity, communication, and

performance.

ICT & e-Business

Two third of enterprises expecting significant growth in E-Business activities (VDMA,

infrastructure 2001). 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 ltalian 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 ltaly achieve the
strongest growth in the EU (a production index of almost 31%), matched only by Austria.

Table 2-4. Traditional and emerging characteristics of innovation systems in machine tools — Italian focus

Element Expected ICT & e-Business needs/barriers
Form of external Traditional informal relationships are being replaced ( albeit limited) by more complex
linkages & sophisticated research/production networks

Geographic scope

Regional focus in now being superseded by an international sales capability
(especially in the EU)

Technological basis

Moving from tacit knowledge structures to Information-intensive processes

Product development

Incremental technological improvements are being replace by systematic
assessments of products

Exchange
relationships

Partnerships of producers, users and research centres

Knowledge base

Tacit and informal moving to codified systems

Training

Varied training formats with internal and external focus

Corporate form

Individual/entrepreneurial organisational forms are being transformed into corporate
groups (limited multinational)

Work organisation

Formalised with external co-operation

Entrants

Higher innovation barriers to entry are being presented by players in the Italian
industry

Demand E-Business activities could increase market presence in traditionally alternative
markets — language variation on website, i.e. Far Eastern/Asian languages.
ICT issues Local infrastructures, costs of connection etc. and training need to be improved

Source: Adapted from Wengel & Shapira 2001 with additions from E-Commerce in Europe 2002
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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).

Table 2-5: Manufacture of machinery and equipment. Country specific issues and needs - France

Element ICT & e-Business needs/barriers

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

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

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

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

Demand Overseas markets are crucial for France’s economic growth in this sector.

General HRM technigues, in terms of improving productivity needed to be increased.

ICT & e-Business France spends below average on ICT, and has also seen negative growth in further

infrastructure investment of -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 lItaly. 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.

Table 2-6: Manufacture of machinery and equipment: Country specific issues and needs - the UK

Element ICT & e-Business needs/barriers

Form of external Technology push may be encouraged by regional centres of excellence. However,

linkages market stagnation in this sector may limit uptake.

Geographic scope Best practice, especially by micro and small enterprises needs to be communicated.

Technological basis Greater connectivity is needed throughout the value chain.

Product development Communication technologies are needed to support external product development.

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

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

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

General Numerous issues to be addressed

ICT & e-Business Spill-over effects in this sector unknown

infrastructure

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

Table 2-7: Manufacture of machinery and equipment: Country specific issues and needs - Austria

Element ICT & e-Business needs

Form of external Inter company communication needs will ensure a high degree of ICT connectivity,

linkages investment and usage.

Technological basis Outsourcing activities, coupled with significant company interconnectivity presents
opportunities for technological development.

Corporate form Subsidiary company monitoring should translate to ICT investment in shop floor
activities.

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

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

ICT & e-Business Certain activities achieve international standing, i.e. broadband connectivity (6th

infrastructure 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.

Table 2-8: Manufacture of machinery and equipment: Country specific issues and needs - Sweden

Element ICT & e-Business needs

Form of external E-Business uptake may be slower than usual especially in micro-small enterprises.

linkages This trend may be offset by LME activities in this area.

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

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

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

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

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

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

General Continued investment in HRM technologies/practices should support further
productivity gains.

ICT & e-Business Sweden shows significant economic growth through ICT investment of 0.68

infrastructure percentage points. Sweden achieves 3™ position in the global ranking (OECD 2001).

Source: Eurostat 1999, IFO 1997, VDMA 2001 & DBC sources
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2.2 ICT infrastructure and skills development in the sector
2.2.1 ICT infrastructure

The e-Business W@tch survey results present an opportunity to examine the state of readiness of this
sector. In comparison to the all sector average, machinery and equipment fairs well, being above
average in IT infrastructure, except for extranet infrastructure. But even in that application the sector is
not that far behind. Generally, the sector has almost total computer and Internet penetration,
especially in larger enterprises. Across the size classes there is an increasing deviation between small
enterprises and their larger counterparts as the infrastructure becomes increasingly complex — for
example there is 27% and 36% differential for LAN an WAN activities.

Table 2-9: Manufacture of machinery and equipment: Availability of IT infrastructure

Available IT Machinery
infrastructure All sectors
All enterpr. 0-49 empl. 50-249 empl. 250+ empl.
Computers 94 96 96 99 100
Internet access 84 90 96 100 100
E-mail 81 87 86 99 95
WWW usage 73 80 80 93 94
Intranet 30 34 32 56 78
Extranet 9 7 6 16 23
LAN 43 58 55 88 82
WAN 9 12 11 22 47
EDI 9 9 8 16 38

Base: EU-4 (D, F, I, UK), all enterprises. N=434 (for machinery), N= 5917 (for all sectors). Note: figures weighted by enterprises
(% of enterprises). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)

As well as size class differentials, there are differences across the Member States sampled. Sweden
fairs very well, with a solid infrastructure base. Whilst there is limited differential between the rest of
the pack, it is surprising that UK enterprises report the least amount of email and www usage, which
may suggest an internally focussed operational approach.

Table 2-10.: Manufacture of machinery and equipment: Availability of IT infrastructure across countries

Available IT
infrastructure D F | A S UK EU-4
Computers 99 97 100 99 100 87 96
Internet access 90 85 97 96 100 82 90
E-mail 81 83 97 95 100 76 86
WWW usage 81 76 83 82 97 74 80
Intranet 21 27 48 33 43 27 34

Base: EU-6 (D, F, I, A, S, UK), all enterprises. N= 593. Note: figures weighted by enterprises (% of enterprises). Reporting
period: June/July 2002.

Source: e-Business W@tch (2003)

The greatest differences exist in the type of network used, varying across countries and size class.
Analogue is most favoured in the France and least in Germany. ISDN has significant preference, with
varying degrees of conformity across all countries. DSL has a limited presence, being less preferred
over other technology. In terms of broadband, the majority of firms have less than 2Mbits/s. Between
2-10 Mbits/s large companies dominate — with a 42% share of a 6% uptake. Higher bandwidths are
present in Austria, and are not differentiated across size class — probably due to high tech companies
across all size classes requiring this type of connectivity.
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Table 2-11. Manufacture of machinery and equipment:
The state of ICT/e-business readiness — dial up connection type & speed

D F | A S UK EU-4
Analogue dial up 9 44 20 11 29 41 26
ISDN usage 72 31 43 60 44 43 48
DSL usage 20 26 25 22 5 1 19
Bandwidth: < 2 Mbit/s 80 82 70 70 83 83 77
Bandwidth: 2-10 Mbit/s 4 3 11 8 12 1 6
Bandwidth: > 10 Mbitt/s 2 6 5 10 1 0 3

Base: EU-4 (D, F, I, UK), all enterprises. N=434 (for machinery), N= 5917 (for all sectors). Note: figures weighted by enterprises
(% of enterprises). Reporting period: June/July 2002.

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

2.2,2 IT skills development

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, but less than the industry
average. It is unfortunate that in most of these activities enterprises in the 0-49 employee size class
display a significant differential towards their larger peers. Larger enterprises in this sector show
significantly above average performance in allowing employees access to communication
technologies.

Table 2-12: Manufacture of machinery and equipment: Facilities available to the majority of office workers

The majority of office workers Machinery

has access to All sectors =i enterpr. | 0-49 empl. | 50-249 empl. | 250+ empl.
e-mail for internal 69 55 53 85 90
communication
e-mail for external comm.. 78 72 71 81 88
the WWW 68 64 64 58 76
the intranet 40 27 25 51 66

Base: EU-4 (D, F, I, UK), all enterprises. N= 434 (for machinery), N=5917 (for all sectors). Note: figures weighted by enterprises
("enterprises comprising ...% of employment"). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)

The ability to produce more innovative products at a lower cost than competitors is a key to
competitive advantage. The ability to do this is underpinned through a highly skilled and motivated
workforce. Within this sector, on-the-job and formal training schemes lag slightly behind other sectors,
whereas self-learning activities are just above the industrial average. Interestingly, there is a limited
differential between small and large enterprises. In fact, small enterprises do particularly well in formal
and self-directed training activities.

Table 2-13: Manufacture of machinery and equipment: Importance of different training schemes for IT skills

development
Training schemes rates as Machinery
“ . » All sectors
very important All enterpr. 0-49 empl. | 50-249 empl. 250+ empl.
On-the-job learning 59 51 45 58 51
Formal training schemes 25 19 19 15 20
Self-learning activities 38 39 47 38 35

Base: EU-4 (D, F, I, UK), all enterprises. N=421 (for machinery), N= 5741 (for all sectors). Note: figures weighted by employment
("enterprises comprising ...% of employment"). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)
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The survey also revealed the use of online technologies to track production time and Human
Resource Management (HRM). These two factors form an important function for improving productivity
through online/ICT activities, and could form a proxy for potential labour productivity improvement. A
fifth of 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 also had poor uptake at, almost a
tenth (9%).

Table 2-14: Manufacture of machinery and equipment:
Online Human Resources Management and production scheduling

D F [ A S UK EU 4

Use of online technologies to track
working hours and production time 24 10 15 28 31 8 15

Use of online technologies to
support human resource

management 6 12 11 13 22 7 9
Posting job vacancies on internet
board 18 14 0 24 17 5 7

Base: EU-4 (D, F, I, UK), all enterprises. N=434 (for machinery), N= 5908 (for all sectors). Note: figures weighted by enterprises
(% of enterprises). Reporting period: June/July 2002.

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

A crucial barrier to growth is the often cited lack of suitably qualified staff. 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.

IT skill orientation

A consistent theme across manufacturing generally is the lack of IT orientated skills within the
business. Examining IT and networking skill development the sector displays well above average
utilisation, especially in medium and large enterprises. In-house training activity, whilst above average
in the sector, is well below average in small enterprises; these enterprises obviously lack the skill to
undertake such activities in house. Outsourced training is preferred by medium sized enterprises. The
usage of working time for learning activities (often a proxy for how serious training is considered by an
enterprise) is less than average for this sector. It is interesting that a similar number of small and large
enterprises allow time off for training — as SMEs are often considered as not possessing spare
resources as to allow training.

Table 2-15: Manufacture of machinery and equipment: IT training offered to employees

Form of training / All Machinery

support offered sectors All enterpr. | 0-49 empl. 50-249 empl. 250+ empl.
Any support of IT and
networking skills development 83 88 74 91 94
In-house computer / IT training 52 57 36 59 67
Corr_1puter/ IT training by third 58 57 45 73 56
parties
Usage of working time for
learning activities 66 60 57 68 56

Base: EU-4 (D, F, I, UK), all enterprises. N=434 (for machinery), N= 5908 (for all sectors). Note: figures weighted by
employment ("enterprises comprising ...% of employment"). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)
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2.3 E-business activities
2.3.1 Purchasing

E-Business allows enterprises to focus on transactions, provides greater connectivity with suppliers to
improve product development, and enables 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 this 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.

Examining size class activity for the buy-side of e-commerce reveals that this sector is just above par
(of the industrial average) — with increasing performance displayed by larger enterprises. Admittedly,
this sector is quite new to online sourcing, and as a consequence is well below average for online
procurement of over 2 years. The majority of enterprises have been trading around the 1-2 year time
horizon — with limited differential across enterprise size classes.

Table 2-16.: Manufacture of machinery and equipment: Buy-side e-commerce activity

Activity se?tlc!:rs Machinery
All enterpr. 0-49 empl. 50-249 empl. 250+ empl.
Currently procuring online 36 34 32 49 59
e >2years 42 28 28 29 21
e 1-2years 40 52 52 56 54
e <1year 15 17 17 14 15
Plan to procure online 7 9 9 8 10

Base: EU-4 (D, F, I, UK), all enterprises for the first and last row, enterprises procuring online (incl. NA/DK) for lines 2-4. N=167
(for the machinery and equipment sector), N=2387 (for all sectors). In % of enterprises. Reporting period: June/July 2002.

Source: e-Business W@tch (2003)

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 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. 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 (which explains the limited differential across enterprise size classes). For Maintenance
Repair Operations (MRO) there is even less of a differentiation between size class and limited
differences across countries.

In terms of size class the sector displays above average online purchasing, slightly let down by small
enterprises performance in this activity. This gap is considered to be closing, especially as small firms
familiarise themselves with MRO purchasing. Across the countries Germany, Sweden and Austria
champion the cause for purchasing online. The remaining big three follow someway behind, although
generally the sector’s performance is above the industrial average.
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Figure 2-3: Manufacture of
machinery and equipment:
Companies making online
purchases (by size class)

Base: EU6 (D, F, I, A, S, UK), all
enterprises N=593. Note: in % of
enterprises. Reporting period:
June/July 2002

Source: e-Business W@tch (2003)

Figure 2-4: Manufacture of
machinery and equipment:
Companies selling online and
making online purchases (by
country)

Base: EU-6 (D, F, I, A, S, UK), all
enterprises. N= 593. Note: in % of
enterprises. Reporting period:
June/July 2002.

Source: e-Business W@tch (2003)
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Case Study: e-procurement: The automotive sector is setting the agenda, with
implications for machine tools.

Ford spends an estimated $15.5 billion each year on non-production goods and services,
making it one of the largest purchasers of such goods world-wide. With Ford's continuing quest
to cut costs, Ford utilises an e-procurement solution, with the intention of cost cutting from the
everyday tasks such as purchasing office supplies, and filing expense reports.

Ford has revised the purchasing process, instead of receiving catalogues, and having
employees complete purchase orders that must be approved by management, which often
takes days or weeks. Employees now log onto an Internet system, browse manufacturers
catalogues, order from a pre-approved group of suppliers, and obtain purchasing approval in
minutes. Ford anticipates to cut spending and transaction costs by as much as thirty percent.

Ford also uses procurement applications for processing the more than one million travel and
expense accounts that employees submit each year. It is estimated that large corporations
spend about $36 on processing each expense report. As this example illustrates, the focus of
procurement automation is not so much on production-related raw materials but on non-
production goods.

This case example was supplied by EDS. To learn more about E-procurement read the paper
Electronic Procurement supplied by Steven R Leonard, President EDS E-solutions EMEA, UK.
This paper is part of their eBusiness and eWork pages.
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2.3.2 Marketing & Sales

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. Also, high selling and distribution costs, and variable demand for the transacted
products also make e-Business favourable. 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. This sector displays average online selling, although unsurprisingly larger enterprises display
significantly more capability to sell online, by a factor of 2 when compared to their small and medium
sized peers.

Figure 2-5: Manufacture of 0-49 empl.
machinery and equijpment:
Companies selling online

(by size class) 50-249 empl.
Base: EU-6 (D, F, |, A, S, UK), 250+ em p 1.
all enterprises. N= 593. Note:
in % of enterprises. Reporting
period: June/July 2002. Allenterprises

Source: e-Business W@tch ‘ ‘
(2003) 0 10 20 30 40

mSell online

Overall, this sector displays a comparable online selling capability when compared to other sectors
(but is similar to metal products and transport equipment manufacturing). Also, Although this sector
displays one of the highest number of “plans to commence” selling online, helping to boost future
online selling.

Online sales integration

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
enterprise size when it comes to invested technology. On the processing of orders, through a back-
end system, the sector is above the industrial average. Here, it is the larger companies that champion
the cause. The processing of online orders by email is the preferred technology, especially by small
and medium sized enterprises. The use of fax and other forms of processing has much less of an
uptake, as does “other means”.

Table 2-17: Manufacture of machinery and equipment: Processing of online orders

Processing of online orders All Machinery
by way of sectors

All enterpr. 0-49 empl. 50-249 empl. 250+ empl.
Online orders integrated with
back-end system 9 1 17 18 32
Information about order by
automatic e-mail 3 e 61 79 48
Information about order by fax 9 13 17 3 3
Other forms of processing 6 ) 6 0 11

Base: EU-4 (D, F, I, UK), enterprises making online sales. N= 27 (for machinery), N= 805 (for all sectors). Note: figures
weighted by enterprises (% of enterprises). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)
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Germany and Austria were least likely to have automated triggering of a business process, while
France, Sweden, ltaly and the UK have a good presence in these processes. Examining the
processing of orders by e-mail, fax and other means (telephone etc.) illustrates that almost 80% 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, as well as the incompatibility of
databases between front end and back processes.

Website security

The ability to undertake web sales requires some sort of security measure to be in place, and as such
the presence of a secure socket layer (SSL) was considered in the survey. The survey revealed that
whilst information on enterprise websites was widespread, SSL’s had much less of an uptake — less
so by larger enterprises. Another level of functionality relates to the ability to handle payments and
transaction-supporting documents for orders. The Survey also revealed online payment was possible
in less than a tenth of cases — well below the sector average.

Table 2-18: Manufacture of machinery and equipment: Website and portal functionality

Website functionality s At" Machinery
ectors All enterpr. | 0-49 empl. | 50-249 empl. 250+ empl.
Informathn ?bout products on 9 93 93 95 9%
the web site
Usage of an online sales
system with SSL? 46 S0 49 50 34
Enabling online payment3 31 6 6 9 14

Base: EU-4 (D, F, I, UK), (1) all enterprises / (2), (3) enterprises having a website. Note: 1 N= 400, 2 & 3 N=49. Figures
weighted by enterprises (% of enterprises). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)

After sales service

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 towards medium sized
enterprises, while small and large enterprises had slightly less but similar representation. Country
variations were significant: France had good online after-sales service, whereas Austria and Germany
did not (probably due to the nature of subsidiary activities in Austria). ltaly and the UK displayed above
average online customer service, whereas Sweden was slightly below average.

Table 2-19: Manufacture of machinery and equipment: after-sales-service provided online

D F [ A S UK EU-4

After-Sales-Service

provided online 23 100 49 29 27 50 49

Base: EU-6 (D, F, I, A, S, UK), enterprises making online sales. N= 49. Note: figures weighted by enterprises (% of enterprises).
Reporting period: June/July 2002.

Source: e-Business W@tch (2003)

Marketplace dynamics

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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Agricultural machinery has traditionally had an integrated market structure through significant
franchise networks, but e-business could force intermediation in this sector — through auctions, e-
vending and other portals. General purpose machinery is unusual in that it consists of both big and
numerous fragmented players; therefore the sector will display a mixed picture of intermediation/dis-
intermediation. Machine tools displays an atomised market structure, and it is unlikely this picture will
change. On the other hand mechanical power, dominated by a few large players, could shift towards
an integrated market system, as the market consolidates further. All these dynamics are dependent
upon the development of new forms of e-markets and exchanges — these are now considered below.

Figure 2-6. Intermediation and dis-intermediation in the machinery manufacturing sector

Integrated Distributed
Market System Few firms Market System
(Systems support intra- A (Systems partially

organisational communication) support externalised

communication)

T Intermediation

Foresty machinery
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Market System v Market System
(Systems partially Many firms (Systems support inter-

support intra-organisation
communication)

organisation communication)

Source: Understanding market impacts within manufacture of machinery and equipment (developed from IPTS/JRC 2001)

Electronic Data Interchange (EDI) and e-markets.

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, nevertheless, potential growth is
expected in the next four years.

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@itch survey revealed that the
purchasing of direct goods was conducted by more than half (53%) 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%; e-business Market Watch Survey, 2002), illustrating that generic services, which are more
easily price comparable/sensitive, are successful beneficiaries of e-markets (although price sensitive).
This type of market was more readily accessed by smaller firms across most countries.

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-

May 2003 26



e-business.

Manufacture of Machinery and Equipment

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.

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. In fact the survey revealed that of those enterprises trading online, 86% did so
through their own website. This had limited differential across the size classes, with all enterprise size
classes having comparable trading capability (87%, 90%, and 86% across small, medium and large
enterprises). Across the countries, France, Italy and Austria lead, followed by Germany Sweden and
the UK.

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 (48.3%), with significant partaking by the German and Swedish companies, and poor
performances from Italy 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%), Italy
(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.

Across the size classes there is limited differential, especially between medium and small enterprises.
Larger firms are more dominant in this activity, but not by much.

F/'gure_' 2-7: Manufagture of 0 20 40 60 80 100
machinery and equijpment: ‘ ‘ ‘
Participation in B2B e- ‘
marketplaces and EDI usage

Trade on e-
Base: EU-6 (D, F, I, A, S, UK), marketplaces
all enterprises. Note: in % of

enterprises. Reporting period:
June/July 2002.

Source: e-Business W@tch
(2003) Use EDI

m 0-49 50-249 250+
empl. empl. empl.

EDI is also an important trading mechanism, generally constituting part of a closed business network.
Within this sector small and medium sized enterprises are less likely to participate in these proprietary
networks — much more favoured by larger enterprises. Examining these activities (and more complex
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forms of EDI usage) across the Member States sampled shows variable preferences. Austria, Italy and
France prefer EDI usage, Germany and Sweden and the UK less so. Of the more flexible Internet
based EDI, the UK, Austria, and Sweden show a well above average preference.

Table 2-20: EDI usage and collaboration for the designing of products within machinery and equipment

D F [ A S UK | EU4/15
EDI usage' 7 13 10 12 7 7 9
Standard EDI usage2 54 49 82 65 91 76 69
Internet based EDI usage3 27 55 18 54 62 92

Computational base: EU-6 (D, F, I, A, S, UK), all enterprises; 2EDI users; 3emterprises with internet access.
In % of enterprises. Report period: June/July 2002

Source: e-Business W@tch (2003)

Maintaining that web presence

Maintaining website services necessitates various technical functions that are outside the general
competencies 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 the attainment of some online sales (27%) and
payment (admittedly only 6%), the use of content management systems was limited. This may
because online activities do not achieve a good level of interactivity, unlike Financial Services,
Tourism, Insurance and Pension Services, as there is generally no need to provide numerous
documents (in some cases legally required) on products, etc. There are of course exceptions - 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
firms; however, uptake is still low and only differentiated by 7% towards small firms.

Table 2-21: Manufacture of machinery and equipment: Website and portal maintenance and provision

All Machinery

sectors All enterpr. | 0-49 empl. | 50-249 empl. | 250+ empl.
Web hosting by external service 60 65 64 73 69
providers
Web design by external service 57 69 69 71 67
providers
Web site maintenance / updating
by external service providers 53 2 59 55 35
Size of web department 70 35 38 6 1
Usage of Content Management
Systems 15 10 10 14 17

Base: EU-4 (D, F, I, UK), enterprises having a website. N=440 (for machinery), N= 3992 (for all sectors). Note: figures weighted
by enterprises (% of enterprises). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)

Delivering those products

The ordering of a product online commences the process of getting the product to the consumer.
Whilst at present the ability to engage in e-logistics tends to be limited to the bigger players, 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 2-22 shows how generic transformations witnessed in other sectors
may impact the machinery and equipment manufacturing sector.
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Table 2-22: 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 will
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-Logistics/Inventory benefits

In terms of 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 the UK 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 believed it has a fairly positive, whereas Germany,
Italy, and Austria only moderately concurred with this. Not surprisingly most countries did not consider
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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 2-23: Manufacture of machinery and equipment:
Impacts of selling online on costs of logistics and inventory

D F | A S UK EU-6
Very positive 0 0 1 0 0 19 6
Fairly positive 30 64 35 37 0 23 33
Fairly negative 0 0 0 0 0 19 6
Neither 69 36 64 59 100 20 50
Very negative 0 0 0 3 0 19 6
Source: e-Business W@tch (2003) Base: EU-6 (D, F, |, A, S, UK), enterprises making online sales.
N= 41 (for machinery) N= 593 (for all sectors). Note: in % of enterprises. Reporting period: June/July 2002.

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

2.3.3 e-Business integration and sophistication

The full potential of e-Business and e-commerce is realised through 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), Application Service Provider (ASP) provision and Electronic Resource Planning
(ERP). 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, supposedly, 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 (~ 3-
14%). Of those that participate, large firms are between 1.5 and 8 times (for ASP and CRM) more
likely to participate than their small and medium sized counterparts. The biggest implementers of SCM
were companies in Italy and Austria.

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 important part of revenue
growth. CRM has a slightly greater uptake than SCM (at 5%), but again it was the large enterprises
that participated in such activities. Knowledge management had adoption rate on par with other
sectors, with a slight bias towards larger enterprises. The use of Application Service Providers (ASPs)
had a profile of 7% differentiation between size class, but with limited variation across the countries
surveyed. 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 14%, however, the survey is unable to determine the complexity of
the ERP systems installed. 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).
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Table 2-24.: Manufacture of machinery and equipment: Usage of specific IT systems and solutions

IT system solution All sectors Machinery
All enterpr. 0-49 empl. 50-249 empl. 250+ empl.
SCM 2 3 3 5 13
CRM 7 5 4 6 30
Knowledge management 5 5 5 6 8
ASP 7 8 8 4 11
ERP 7 14 12 37 48

Base: EU-4 (D, F, I, UK), all enterprises. N=593 (machinery and equipment), N=5917 (for all sectors). In % of enterprises.
Reporting period: June/July 2002.

Source: e-Business W@tch (2003)

Figure 2-8: Manufacture of 0 10 20 30 40 50
machinery and equipment: Usage of
specific IT systems and solutions

SCM
Base: EU-4 (D, F, I, UK), all enterprises. CRM
N=593 (machinery and equipment),
N=5917 (for all sectors). In % of
enterprises. Reporting period: June/July Knowledge management
2002.

ASP
Source: e-Business W@tch (2003)

ERP

The use of these types of applications across the 6 member states sampled varies significantly. SCM
is championed by lItaly, but not by the UK and France. CRM, KM, and ASP are implemented by
Austria, France and Italy — being well above the industrial average. ERP has also more widespread
adoption, but less so in the UK and Germany. It appears that overall Austria, and to some extent Italy,
appear to be well positioned in terms of integration and sophistication.

Table 2-25: Manufacture of machinery and equipment: Usage of specific IT systems and solutions across countries

IT system solution D F | A S UK EU-6
SCM 2 1 7 3 1 1 3
CRM 2 6 7 11 5 4 5
Knowledge management 1 5 8 8 4 2 5
ASP 5 2 12 11 8 8 8
ERP 8 17 23 14 12 3 14

Base: EU-6 (D, F, I, A, S, UK), all enterprises. N=593. In % of enterprises. Reporting period: June/July 2002.

Source: e-Business W@tch (2003)
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Case Study: e-Commerce, CRM and ERP underpins aggressive SME growth
SME manufacturing enterprise
Employees: 430
Turnover: £30 million

Profile: Implementation of an ERP system, the firm has moved to web-based product ordering and
tracking

Challenge: To gain pan-European manufacturing and stock visibility and to reduce transaction,
manufacturing and logistics costs. Also to improve customer service

Solution: To implement an ERP system and integrate shop floor data collection, advanced planning
and scheduling, and ultimately e-commerce and customer relationship management

Cost: £1.5m ERP; £0.5m upgrades

Benefits: New business generating 20% profit; Factory visibility saves £100,000 pa; Improved factory
capacity; Reduced overdue orders by £350,000; Improved visibility of warehousing and distribution;
Reduced transaction costs; Easily maintainable system; Eliminated double handling; Better reports and
decision making: Streamlined order processing: Integrated web customer service.

Moss is a small manufacturing enterprise which wanted to build upon its 1997 enterprise (ERP) system
to enhance customer service, improve its marketing and slash transaction costs. It's doing so by
upgrading its SSA eBPCS ERP to include e-commerce and customer relationship management (CRM)
and providing a single, integrated customer front end with web access.

Founded in 1952, Moss is based at Kidlington in the UK; it has 430 employees and operates at 15
sites, including distribution centres, six across Europe. Its product range is extensive, producing low
value, high volume product runs, with some 4,000 products being its mainstay. The firm serves the
automotive, furniture, packaging and oil field supply industries as well as general engineering, and has
30,000 customers.

Sarah Cobb, business systems director, says that until 1997 the firm relied on heavily customised and
relatively non-integrated Unix-based business and manufacturing systems at its HQ and some of the
sites, while others had a mix of systems, including Pegasus and Sage, inherited from Moss'
acquisitions.

In 1996, the management team decided it needed new ERP. Says Cobb, then project manager, "We
needed to be able to see across the departments and companies: we needed one system. If you like
we were investing in pan-European visibility of stock and the rest. And we had 2K and euro problems."
With its very high transaction volumes, the firm also needed to cut costs in this area.

Moss fielded a team comprising managers from across the business, and short listed SAP's R/3 and
SSA, Acclaim's (as it was then) BPCS, eventually selecting BPCS on IBM AS/400 for its "functionality,
the fit with our business and their people," says Cobb. "Relationships are very important with major
projects. We weren't interested in leading edge IT: we wanted something that would let us get on with
what we're good at."

The team went through a textbook implementation. There was good education and training, detailed
parallel testing and prototyping, a full conference room pilot and scrupulous data leaning and transfer
the latter taking six months, with clearly defined rules for customer, component and product files.

Cobb describes the eventual go-live as "a biggish bang". At the end of 1997 the firm first implemented
sales order processing (SOP), stock replenishment, etc at its two biggest distribution sites. The real
“big bang' followed a few months later, with all modules (SOP, purchasing, billing, accounts, picking,
shipping and production planning and scheduling) going live simultaneously. Says Cobb: "We
implemented BPCS as vanilla as possible: we didn't want custom."”

It's obvious that this was a well thought out, inclusive implementation. Cobb took the unusual step of
including shop floor data collection (SFDC). Formerly, she explains, the factories operated with paper-
based systems, but poor visibility and delays meant inefficiency and capacity limits. She says that
putting in SFDC, based on Crown Computing's equipment tightly integrated with BPCS, "cost about
£120,000 but that was less than 10% of the ERP, and it makes all the difference for us." In fact, there's
a direct saving of some £100,000 per year and considerably more indirect. SSA also got ST Point's
advanced planning and scheduling software, again linking direct into BPCS. Although it's only used for
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finite capacity scheduling now, Cobb says she intends to move it on to bottleneck analysis soon. At
less than £20,000 per seat (Moss bought two), Cobb says this addition quickly paid for itself. Indeed,
one useful measure, overdue orders, has been slashed from five days sales to half a day.

Other key additions were a rapid order entry package from CSP, and a forms and fax manipulation
package on AS/400 from Interform. Cobb says the system has, for example, enabled Moss to eliminate
double handling across its distributor network with non-stock dealer orders being shipped direct from
Kidlington but with local distributor paperwork.

After 18 months of consolidation, roll out across the European operations and Phase Two planning,
Moss decided to go further. It wanted customer relationship management (CRM), e-business and
better, faster order entry. Cobb: "Our competition are small companies who know their customers well:
we were bigger and didn't. We needed to streamline ordering processes and integrate credit control,
complaints, and all the customer-facing functions. And we wanted customers to be able to order from a
web catalogue, view product inventory, order status and account balances over the web." In short, the
firm needed a simple browser-based commercial front end to improve customer service and further
reduce transaction costs with the same system and business rules for customer self service over the
web as Moss'’s internal sales staff.

So in October 1999, the firm set about expanding BPCS and implementing Mobile Sales Suite from
software firm TSG for CRM, rapid order entry and e-commerce. "A good proportion is in BPCS," says
Cobb, "but the additional applications are in Lotus Domino, with the on-line catalogue running on IBM's
WebSphere Commerce Suite with a DB2 database."

To get there meant upgrading from Moss' original BPCS 6.02 ERP to eBPCS v6.1. SSA acted as
project manager, and Cobb says that, extensive testing and documentation notwithstanding, the effort
was less than 20% of the first implementation. SSA and Moss completed the static catalogue
marketing website, the new internal customer service applications including rapid order entry, order
and inventory status and account status and sales history, with all the business rules and the eBPCS
upgrade all in May 2000. In September, Moss went on to pilot customer web order entry, with user
authentification on-line and order placing direct into eBPCS and has since rolled it out to provide web-
accessible account, order and inventory status enquiries. It has also now achieved the rest of its
internal application upgrades, including order maintenance for late customer changes integrated back
into the rest of the system. Later this year, the firm expects to go live with the intelligent version of its
web catalogue, with “search and select' and decision tree-based product matching. Cobb expects
return on investment "within two to three years".

Adapted from Manufacturing Computer Solutions.
For more case studies see

www.dti.gov.uk
www.ukonlineforbusiness.gov.uk

www.fitforthefuture.org.uk

Online-networked collaboration in the extended enterprise

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.

The European e-Business Market 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 Austria not far behind —
with Sweden undertaking little activity in this area. For online management capacity/inventory the
picture was similar with Sweden undertaking little participation, but here France’s activity significantly
reduces (to only 2%). Interestingly, the bias towards larger firms is more prevalent in this activity,
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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 Sweden (35%) with the greatest being Austria (569%). A
similar picture emerged from the electronic exchange of documents with customers, with the UK taking

the lead,

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 ltalian companies participated the most.

Table 2-26.: Manufacture of machinery and equipment:
Online collaboration, capacity management and the negotiation of contracts

D F I A S UK EU-6
Online collaboration with business 7 8 20 12 4 6 13
partners to forecast product demands’
Online management of 5 2 14 15 1 5 8
capacity/inventory’
Electronic exchange of documents with 46 53 40 59 35 56 46
suppliers1
Electronic exchange of documents with 44 57 43 57 35 60 49
customers'
Online negotiation of contracts’ 4 15 22 20 9 19 16
Access to an extranet of a business 20 16 12 23 26 6 13
partners’
Use of online technologies to share 22 30 28 35 39 31 28
documents to perform collaborative work®

Computational base: all enterprises with internet access; 2all enterprises. EU-6 (D, F, I, A, S, UK), all enterprises. N= 556,
except for 2 N=593. Note: in % of enterprises. Reporting period: June/July 200

Source: e-Business W@tch (European e-Business Survey 2002)

Case Study: Manufacturing construction equipment: configuring online production.
Customer Profile: Volvo Construction Equipment (Volvo CE)
Industry: Industrial machinery and equipment
Customer revenue: $1,861 million (2000) in sales
Number of employees: 8,830
Web address: www.volvoce.com

The business problem: Volvo CE is one of the leading companies in the global construction
equipment industry. Part of the Volvo Group and with 8,830 employees, Volvo CE operates a
decentralised organisation to meet the specific requirements of a diverse multi-national customer base.
With manufacturing facilities on four continents and an extensive independent distribution network,
Volvo CE provides customers in more than 100 countries with products, services and support. In
addition to this geographic diversity, the company offers a product range of around 130 models of
excavators, wheel loaders, motor graders and articulated haulers, as well as an extensive range of
compact equipment products. With a broad product range and wide geographic spread of production
facilities, combined with the challenges of a global network of independent dealers, Volvo CE has
developed one of the industry's most aggressive strategies for the deployment of e-commerce and
web-enabled process management.

As the requirements of Volvo CE customers have evolved, they, as well as an increasing number of
dealers and sales personnel, are now demanding greater flexibility and speed of response throughout
the product configuration process. By embracing this new “manufacture-to-order' philosophy, Volvo CE
was looking to implement a powerful configuration solution that would provide users with unparalleled
choice in the products and services they were selecting.

The solution: Volvo CE’s senior advisor for e-commerce took a firm view on the potential of online
configuration for companies such as Volvo.
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"We were early to recognise how we could leverage our investment in e-commerce to allow customers,
dealers and salespeople to configure their individual product requirements via a standard web browser.
Although many manufacturers have invested heavily in integrated dealer management and Electronic
Data Interchange solutions, we see the development of online configuration functionality as a key
component of our strategy to web-enable all main processes."

Volvo CE chose iBaan E-Configuration to help it supply the online configuration and self-service
functionality its users were demanding. The E-Configuration system lets users log onto Volvo's server
and get correct, complete configurations with just a few clicks of the mouse and in a standard web
browser, installed on a PC.

Implementation: The e-configuration system was implemented for use in Volvo CE's North American
operation in under four months, and has been live since May 2001. The solution accommodates more
than 2,000 simultaneous users, allowing access to Volvo CE customers with a remote Internet
connection, call centre-based customer service reps, as well as salespeople at customer sites dialling
in via a wireless Internet connection to get the latest product revisions.

The benefits: "This set-up enables us to drive out of the traditional sales models, leveraging
technology for integration with other e-commerce, order intake or customer-facing applications. Our
plans include looking to integrate this new functionality with critical front-office applications and order
intake processes to extend the visibility of our products and sales across the organisation. We can now
see real possibilities for online configuration -enabling us to accelerate the transfer of vital order and
product information with our sales reps and dealers, and consequently, the time-to-market for new
products."

Senior advisor of E-commerce at Volvo CE

The future: The configuration element of our web site was launched in January 2001 and Volvo CE
has experienced heavy traffic since then - with positive feedback from staff, dealers and customers
alike. In addition to complying with our long-term strategy of web-enabling our main processes, this
implementation will eventually help Volvo CE to deploy regional portals for customer and dealer-facing
interactions - starting with our core market in North America and then rolling-out to all our major
markets worldwide.

Technical: Number of users: 2,000. Operating platform: NT.
Database: SQL. Customisations/extensions: Linked with Click Commerce solution.

2.4 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) enterprises, 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. It is not the cost of
establishing a website presence, 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.

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.

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
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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 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 OEMs 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.

Multinationals focus on price strategy

United Technologies is a large manufacturing company operating in several areas,
including elevators and aerospace. United is using electronic auctions to buy from its
suppliers component such as electronic circuit boards. The company uses the
Internet to request suppliers to make bids for the supply of a component. Selected
suppliers submit bids during a predefined time interval, say one hour, and the winner
is the one that comes up with the lowest price. The bidding process has been in
operation since 1997 and is used with pre-qualified suppliers for commodity products,
including motors, wire, plastic fabrications and electronic parts. Typically purchases
of such items account for about one quarter of the amount United Technologies
spends each year on all bought-in goods and services.

Over several years, United has made savings of US$181 million through on-line
auctions, achieving 25% price reductions on average.

General Electric (GE) is another example of an industrial company reporting benefits
from use of the Internet. GE expects savings from its efforts to total US$1.6 billion
pre-tax in 2001. Savings will come from conducting nearly US$14 billion in web-
based auctions and from digitising GE work processes. In addition to these cost
savings, GE expects sales over the Internet to accelerate to more than US$15 billion
in 2001. GE has identified 20 to 30 per cent cost-out opportunities by e-enabling its
manufacturing operations.

GE expects e-business to contribute 10 cents in earnings-per-share growth in 2001.
In 2001, GE also expects to realise US$1 billion in operating margin as a result of its
e-business efforts.

The above demonstrate that tangible benefits can be derived from application of e-
business technologies, but the key issue is identifying the areas where benefits can
be achieved. As with all investments this means undertaking a cost-benefit analysis
and preparing a business case for investment. As well as these issues there are
problems associated with such price strategies, especially where SMEs supply large
multinational enterprises (LMEs). Although the survey did not identify this as a
widespread trend, industrialists and policy makers need to continuously monitor the
unfolding statistics.

These and other matters are addressed in the publication "E-business Strategy:
Case Studies, Benefits and Implementation”.

Comparing the different company size classes in the machinery and equipment manufacturing
industries shows that e-business uptake has been biased towards larger enterprises. In large
enterprises the prerequisites for e-business, such as adequate ICT infrastructure (LANs, WANSs, &
extranets) predominately exist. 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 the lack of 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, admittedly though, almost a third of enterprises believed all enterprise size classes to
benefit.
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SMEs also face infrastructure/software problems when it comes to online payment (see table 2.28 the
Barrier Section). A similar issue concerns security of payment/data systems. These issues are not
insurmountable, but still form a considerable barrier to increased e-business uptake.

Table 2-27: Manufacture of machinery and equipment:
Companies' viewpoint: Who will mainly benefit from e-business?

Main beneficiaries of All Machinery
e-business likely to be: sectors All enterpr. 0-49 empl. | 50-249 empl. | 250+ empl.
"SMEs" 13 11 11 12 19
"Large enterprises" 45 47 47 44 46
"Will benefit equally” 34 32 32 37 29
"No one to benefit" 2 4 4 3 1

Base: EU-4 (D, F, I, UK), all enterprises. N = 593 (for machinery), N = 5917 (for all sectors). Note: figures weighted by
employment ("enterprises comprising ...% of employment"). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)

2.5 Impact of e-business and barriers
2.5.1 Overall impacts of e-business as perceived by companies

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.

As impacts enable more precise conclusions to be drawn their inclusion here presents an opportunity
to review an enterprise’s perspective on the opportunities presented by e-business. The overwhelming
finding is that impacts were considered to be fairly positive — less than one-tenth considered impacts
to be very positive. A positive (nearly half — 46%) response was recorded on procurement costs and
two-fifths said that e-business had a positive impact on internal business processes. In terms of less
favourable impacts, one-tenth of enterprises stated that a deterioration in relations was encountered
with suppliers — contrary to expectation.

In terms of assessing the impact of e-business on changing an enterprises activity, the majority of
respondents cited only minor changes, most notably in customer relationships, and supplier
relationships (although this was cited as having a negative impact). Of the significant changes (out of
those listed — albeit overall only 5% of enterprises), the most prominent was the change in internal
work processes.
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Figure 2-9: Manufacture of machinery and equijpment: Perceived impacts of procuring online
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Figure 2-10: Manufacture of machinery and equipment:
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2.5.2 The barriers

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 a third (between 20-30%) of all companies surveyed considered (completely and
somewhat agreed) that there were too few customers online — with relative conformity across size and
country groups. 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 three-quarters of companies (58% agreeing completely and 19% 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 2-28: Manufacture of machinery and equipment: Barriers to selling and procuring online

All Machinery
sectors | All enterpr. 0-49 50-249 250+ empl.
Main barriers to selling online
"Few customers online"
. agree completely 20 20 20 17 19
. agree somewhat 25 33 33 24 26
"Goods do not lend themselves to
selling online"
. agree completely 47 58 58 64 56
. agree somewhat 17 19 19 20 16
"Processing of payments is a
problem"
. agree completely 22 22 23 17 7
. agree somewhat 19 25 25 29 29
"Technology is too expensive"
. agree completely 21 21 21 26 31
. agree somewhat 25 21 21 21 29
"Revenues still low"
. agree completely 34 39 39 44 45
° agree somewhat 26 30 29 31 38
Main barriers to procuring online

"Suppliers do not sell online"
. agree completely 34 45 46 35 32
° agree somewhat 26 25 24 38 42
"Concerns about protection and
security"
. agree completely 32 32 33 24 16
. agree somewhat 27 24 23 27 41
"Suppliers’ systems are not
compatible”
. agree completely 13 14 14 15 12
. agree somewhat 17 22 21 26 46

Base: EU-4 (D, F, I, UK), all enterprises. N=593 (for machinery), N= 5917 (for all sectors). Note: figures weighted by enterprises
(% of enterprises). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)

Payment was a major, or somewhat of an issue, in preventing greater uptake of selling online, with
almost a half of businesses concurring with this — especially in France, Italy, and Sweden. The cost of
technology to enable online selling was also a major issue; with over two fifths (42%) of firms stating it
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was too or somewhat expensive; 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. 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.

Revenue in e-Business hampering technological investment, with 39% totally agreeing and less that a
third (30%) somewhat agreed that this was an issue. Concern was also expressed about data and
security. These concerns were expressed across small and medium sized enterprises.

Technical compatibility has also been an issue, reported across most sectors, and has blighted low
cost e-Business and ICT activities. Admittedly this was considered less of an issue, in that major
compatibility problems were only considered a major issue by 14% of enterprises; however, over on e-
fifth considered them as somewhat of an issue.

Maintaining the e-enterprise and e-relationship

Technical issues are not the only barriers to the adoption of e-Business and ICT practices, corporate
culture was cited as a major issue. A quarter (26%) of companies cited this as a major issue, and just
under half (43%) somewhat agreed that corporate culture is an impediment. As anticipated, more
small and medium firms saw it as a major issue, whereas 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. Face to face interaction was considered as
generally more of an issue. ltaly, Sweden, and France saw this as an issue, whereas Germany and
the UK considered this to be less significant. Across the size classes small and medium sized
enterprises saw it as an issue.

Table 2-29: Manufacture of machinery and equipment: Cultural barriers to e-trading and e-interaction

All Machinery
sectors All 0-49 empl. 50-249 empl. 250+ empl.
enterpr.

Barriers to selling online: "Adapting
corporate culture to e-commerce is
difficult"
. agree completely 24 26 33 31 20
. agree somewhat 27 43 25 31 59
Barriers to selling online: "Requires
face to face interaction”
. agree completely 36 41 50 45 34
. agree somewhat 24 36 27 22 47

Base: EU-4 (D, F, I, UK), all enterprises. N= 593 (for machinery), N=5917 (for all sectors). Note: figures weighted by
employment ("enterprises comprising ...% of employment"). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)
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3 Summary and conclusions

3.1 Summary of the main findings

The machinery and equipment manufacturing sector comprises a disparate and heterogeneous group
of manufacturers, which include, amongst others, machine tools, mechanical power plant producers,
forestry equipment, oven and burners, etc., which when combined together produce a production
value of 395 billion Euro, and employ some 2.7 million people. Overall, the sector is of significant
importance for the European economy, and forms a significant part of the manufacturing workforce.

This sector is one which principally consists of small and medium sized companies. Industrial output,
in terms of growth, has languished behind other manufacturing sectors, with only 0.8% growth,
compared to general manufacturing’s 1.2%. Also 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 employment terms some sectors have been more resistant in retaining their staff
numbers, most notably in special and general purpose machinery.

Within this economic activity European countries have differing economic strengths and production
depths. The major producers are most notably Germany, ltaly, France, and the UK; and within these
countries the performance of the sector has a significant implication for employment, value added and
continued economic growth. Germany is the largest market, with 35.2% of Europe’s machines being
manufactured there; also production depth is the most complete of any of the European Member
States. Italy’s production output made it the most important market after Germany, with particular
strengths in machine tools (wood and metal working) and machinery for textiles. The UK contributes to
about 12.5% of Europe’s output, taking 3" place behind ltaly. Its strengths lie in agricultural tractors,
engines and turbines, and non-domestic cooling and ventilation equipment. The UK though has
suffered one of the largest deteriorations in trade surpluses, which has been attributed to the strength
of Stirling, and a lack of investment in producing new/innovative products. France’s position was just
behind the UK'’s, with an industry share of 11.9%, with strengths in pumps and compressors,
machinery for mining, quarrying and construction.

The EU’s core strengths are its novel products, and Intellectual Property Rights (holding more patents
than any other member of the triad). This position needs to be maintained, as of the majority of
innovations within manufacturing stem from innovations from within machinery and equipment sector.
Within the Member States research and development (inter and intra organisational) differ
dramatically. Consequently, innovative activities could be enhanced from networked infrastructure,
which provides a platform to progressively link up firms to valued sources of innovation.

Major changes affecting the machinery and equipment sector are globalisation and increasing
concentration — through mergers and acquisitions. The progressive trend towards globalisation is
observable across all the sub-sectors. Highly competitive domestic markets, both from European and
overseas producers, has led to increased activities (market access and capital investment) in foreign
markets. Admittedly, European firms have been particularly slow to react in comparison to the US and
Japanese producers. Nevertheless, 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.

ICT and e-business in the sector

Within manufacturing, supply chains constitute the fabric of the sector, and machinery and equipment
manufacturing is no exception to this; in fact the sector’s supply chains are both broad and deep.
Technological developments filter through these supply chains, enabling improved products and
processes (e.g. improved energy efficiency, increased safety, higher productivity machines etc. Here,
interchange between suppliers and customers are key to driving these innovations. However, the
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costs of modified designs are high, and competition fierce. Against this backdrop, many within the
industry predicted a fertile ground for e-business investment. As such, prophecies on the widespread
transformation of the sector were predicted. Many scenarios were explored, and illustrated the rise of
Internet based sales, procurement and information exchanges, with production in the middle being
linked to both. This would produce virtual chains of enterprises and potentially new sales routes.
However, the finding of the e-Business Market Watch Survey revealed that the impact of e-business
upon the sector is still limited. Up until the year 2000, many enterprises considered e-business as a
periphery IT issue with little strategic implication. Since then the sector has undergone significant
change, and whilst it is still playing catch up in some e-business activities, in some it is ahead of the
industrial average. The main reasons for this are now discussed below.

Figure 3-1: Major findings of the e-Business W@tch Survey 2002
for the machinery and equipment manufacturing sector
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Connectivity and staff access

Basic Internet infrastructures are widely implemented in the sector (obtaining an average position for
most infrastructure), with most enterprises having simple Internet access, and www usage. Dial-up
and ISDN technology dominate, with extranets, LANs, and WANs lagging behind, but with actual and
planned usage of these making good progresses in comparison to the other fourteen sectors
surveyed. Email usage also has good uptake, with only a 9% differential between small and large
enterprises. EDI still makes a presence in this sector, with a quarter of enterprises (between 10-38%
for agreeing completely/somewhat) using such technology. It appears that EDI still seems to work well,
resulting in enterprises being reluctant to switch to newer Internet based e-business technology.

Connectivity is one thing, but for the greater diffusion of e-business staff must assimilate such
technology into their normal work routine. On the whole the sector displays below average access to
ICTs by employees (email — internal/external, www, & intranet). Unfortunately, there is a significant
differential in staff access between small and large enterprises, as much as 37% in some cases.
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Procurement and supplier concentration

E-procurement is by far and away the most widely used application. Experience is centred on the 1-2
year time frame (52%), with less than a quarter having more than 2 years experience, and one-sixth
having less than a year’s experience. In total just over a third of enterprises in the sector uses goods
or services purchased over the Internet. Large firms are most active in e-procurement, trying to realise
efficiency gains and cost advantages. Small firms lag behind, with medium sized enterprises closing in
on their larger counterparts. However, although e-procurement systems are widely implemented,
significant procurement via this route is still quite low. Almost two-thirds of those purchasing online did
so for less than 5% of their total order volumes online.

One successful area of procurement is maintenance and repair operations (MRO). Three-quarters of
enterprises have purchased MRO goods online — with limited differential between the sized classes.

Survey results indicate that e-procurement does not actually lead to a decrease in the number of
supplier — contrary to expectation. Instead, three quarters reported that the number of suppliers
remained the same, with almost one-fifth of enterprises noting an increase. Therefore, it appears that
at present, and within machinery and equipment manufacturing (although this trend is repeated across
the manufacturing industries sampled) that there has not been a consolidation in supplier numbers. In
fact, large firms (a picture repeated across countries) stated that e-procurement did not have a
positive effect on their relationship with their suppliers. This has probably been more pronounced for
large firms as they have invested e-procurement initiatives. This investment was focussed on
maintaining their power in the supply chain. This has resulted in some smaller suppliers complaining
about the increasing pressure on their margins. The extent to which this progresses will appear on the
management strategies adopted by larger enterprises; take it or leave it approaches will undoubtedly
cause further stress for smaller suppliers. This contrary to a number of high profile (LME) case studies,
which show a consolidated and price focussed strategy emerging. However, management practices
that embrace and develop supplier relations will probably focus less on price, and more on interaction
and improving co-ordination in supplies etc.

Sales

In contrast to e-procurement, the adoption of e-sales was significantly lower. Online sales only play a
marginal role (with less than 10% of enterprises across the size classes participating), with surprisingly
limited differential between larger and small enterprises. Also, website presence, albeit limited in
complexity, was below the industrial average. 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. Even so, according to the
survey, across size class and country, around a third (30% for small, 30% for medium, and 35% of
large enterprises) of the businesses stated that they would continue to increase investment in online
sales activities — most notably in France, ltaly, and Austria. In the main though, investment would
remain at current levels. Very few companies across all sizes and countries would decrease current
investment levels.

An important part of an online sales capability is in the ability to handle orders electronically. A fifth of
online enterprises stated that they processed orders via a back-end system — biased significantly
towards larger enterprises. In the main though, enterprises preferred way of handling sales
enquires/orders was through e-mail — preferred by over half of the enterprises surveyed.

Market expansion

E-markets in the sector are currently not widespread, although as a result of some maijor initiatives
(especially in allied industries — changes in the automotives sector could impact the machine tools
sector) changes are afoot. In fact, this sector is above average in its participation of e-markets. It
appears that large firms are responding to the challenges of e-markets and sales portals, with a
participation rate of almost 40%. Small firms are only slightly less enthusiastic, with 39.4%
participating. This is probably because within this sector (unlike transport equipment manufacturing)
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there is the ability for SMEs to be engaged in such markets. Overall though, the acceptance of e-
markets has not been to the extent as initially envisaged, and unfortunately this picture is unlikely to
change dramatically, due to limited intended uptake in this sector.

Integration

Electronic Data Interchange (EDI) is still widespread, 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. The sector fared well with Supply Chain Management (SCM),
achieving 1% more than the industrial average. With respect to Customer Relationship Management
(CRM), machinery and equipment did not fare as well, being 2% below the industrial average,
significantly biased towards larger enterprises (250+ persons). Admittedly, it is probable that the
complexity of these systems varied across the size classes. Knowledge Management had an uptake
of 5%, with a surprising conformity across size classes. Enterprise Resource Planning (ERP) was
stated as being used by almost a sixth 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 an average uptake of 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.

With all of these applications there was significant differential across the member states sampled.
Championing integration and sophistication was Austria and Italy. The former may be positioned for
future e-business growth, while the latter seems to have problems of integrating this into strategy (cf.
table 3.1).

Sales

Closing deals and conducting online negotiations in this sector 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 was a
consistent message across the manufacturing sectors. 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 do-it-yourself sector.

Strategy

The absorption of e-business activities into normal business activities is seen as key to development
new market opportunities. For many enterprises across the size classes, e-business does not form a
major component of the present business strategy (for only 6% it does); in fact, in the main it only has
some (52%) minor role. In over a third of cases it plays no role whatsoever (40%). The picture is less
uniform across the countries, with the biggest sceptics being French and German enterprises. Future
expectation is highest in the UK and lItaly.
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Table 3-1: Manufacture of machinery and equipment. Experienced importance of e-business for the enterprise

D F | A S UK EU-6
Constitutes significant part of business 7 1 8 11 0 2 6
activity
Constitutes some part of business 63 45 30 65 62 61 52
activity
Does not play a role 30 54 52 19 38 37 40
Not important today, but will play an 16 23 21 25 35 42 23
important role in the next two years
"E-Business sceptics" (will not play an 67 75 53 62 65 50 62
important role in the next two years)

Base: EU-6 (D, F, I, A, S, UK), all enterprises. N= 593 (for machinery). Note: figures weighted by employment ("enterprises
comprising ...% of employment"). Reporting period: June/July 2002.

Source: e-Business W@tch (2003)

Other issues: Training and recruitment

Firms in the machinery and equipment sector have a slightly disappointing IT training profile.
Examining on-the-job learning, formal and self directed training activities reveals that just over half of
enterprise participate in training. This drops to a fifth and just over two-thirds for those participating in
formal and self-directed training activities. This is compounded across the size classes — although
there is not always a size correlation. For example, whilst small enterprises are less likely to
participate in on-the-job training, it is medium sized enterprises that are less likely to participate in
formal training schemes. Conversely, larger enterprises are less likely to participate in self-directed
learning activities. In term of e-learning tools, their diffusion is quite limited (9%), although almost a
third of larger enterprises have embraced these approaches.

It terms of using ICTs to more effectively administer human resource management uptake across the
sector is quite varied. In terms of tracking production time, small and medium sized firms lagged
behind their larger counterparts (although this is more indicative of the management control structures
in larger enterprises). The picture is a similar one for using online technologies to support HRM — a
differential of 31% between the smallest and largest enterprises.

An IT skills gap is often cited by enterprises as an impediment to more widespread e-business
applications. This is in fact a reality, with almost a third of enterprises stating that they experienced an
IT skills shortage — with larger enterprises finding it more difficult to recruit appropriately qualified staff.

3.2 Economic implications

The use of e-business tools in the machinery and equipment manufacturing sector has direct
implications for individual enterprises, as well as for the industry in general. Overall it appears that the
use of ICTs requires some sort of critical mass with individual enterprises, and within the sector
generally to be profitable. E-business engagement appears to have high fixed cost components and
benefits that dramatically increase with the number of users. This makes no-adoption, or rather, late
adoption a rational economic decision. This is supported by analysis of the survey data that shows for
small enterprises it is 30 times more expensive (in terms of relative man power needed) for SMEs to
be engaged in e-business than their larger counterparts; this is compounded when the expense of
network infrastructure is added.

As well as issues of scale economies, there are other economic dis-incentives; fortunately there are
also a number of incentives to invest in e-business, and these are now reviewed.
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Figure 3-2: Manufacture of machinery and equipment: e-business economics
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Neutral impact on sales revenues

Only a fraction, one-tenth in fact, of companies that traded online stated strongly that an online sales
presence contributed to increasing sales revenues. One-fifth of enterprises stated that it fairly
positively contributed to boosting sales, but the overwhelming feeling, of almost half of the enterprises
surveyed, was that an online selling capability neither positively nor negatively contributed to
increasing sales. The long-term picture may be somewhat different of course, an increasing critical
mass, reducing ICT costs, and an increasing number of e-markets will undoubtedly result in
incremental increases in online sales revenues.

Increasing market base

An increasing market base (more varied sales routes and diverse markets) 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
(with just over a third enterprises concurring with this). 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, through sourcing online. 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.

Training

Training has long been shown to have a net positive effect on profitability, the ability to introduce novel
and innovative products, and increase productivity. Whilst such analysis was outside the scope of this
research, the study did highlight a preponderance of all enterprises to engage in self-directed learning.
Therefore, e-learning has a significant implication for staff training and their associated costs. As most
staff within the survey had access to a PC (an Internet connected PC) there is the possibility for staff
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to participate in e-learning, delivered either by CD-ROM or through online teaching. This can have
implication on the costs of training staff, from more appropriate timing of training to the saving of
expenses from sending staff to conventional training centres.

Investing in customer service

The exact nature and reduction in customer service costs could not be determined by the study. It is
possible that 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. However, new forms of after sales
service delivery were being trialed by a few enterprises. This could have implication for enterprises
involved in after sales maintenance and repairs contracts. Increased contact means, automated
enquiry responses, and the posting of servicing on webpages could have some implications on
enterprises costs.

Islands of manufacturing activity

The re-configuration of manufacturing islands of activity, to align procurement, design, manufacture,
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.

Limited integrated product development and improved cycle times

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. As improved integration allows closer synchronisation of the supply chain with the aim of
reducing inventory and shortening cycle times, enterprises have less stock to hold (and a reduction in
the costs associated with that). Also 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 existing business
relationships.

Power asymmetries and supplier lock-in

E-business solutions, such as e-procurement, SCM, and e-markets could create power asymmetries
within industry groups and supply chains. Smaller suppliers, especially those producing simple
mechanical parts/components fear increased price competition, reducing margins to an un-economic
level. Whilst the case studies supported this, the survey data paints a picture that does not confirm this
trend. This may be because the very same e-business technologies could be used to intensify co-
operation and communication between supplier and procurer, thus presenting an opportunity to move
from an entirely price based relationship.

There is also another fear, which is the problem of lock-in, which comes about through the sunk
investment between companies in bespoke trading/exchange platforms. This could be said of any
relationship, but the impact of sunk investment appears to be more acute in e-business. Ultimately, the
emerging trend of improved co-operation versus price strategies is unclear, and requires further
investigation.
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Improves transaction transparency in MRO activities

Standard office services, such as MRO activities, tend to be more price transparent and sensitive.
These were shown to benefit the most from increased web based purchasing. Therefore, the sourcing
of non-core/non-strategic services online is a trend that seems set to continue.

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 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. Therefore only
limited uptake is considered in the medium term. Long term the picture may be somewhat different,
with standardised back end-systems the cost of purchasing and running these systems will fall
dramatically.

3.3 Policy issues

The ability to produce appropriate policy recommendations has been possible as the e-Business
Market Watch Survey identified some recurrent themes across the research. These issues need to be
addressed, not through an about policy change, but rather through the emphasis of current activities.

Achieving an e-business critical mass through awareness raising

In terms of enterprise access to the Internet, the EU appears to be making good progress with almost
all businesses being online. However, it was also found that SMEs still lag behind their larger counter
parts when it comes to the Internet, email and extranet activities. Consequently, those countries with
larger micro and small enterprises will naturally be behind those countries with larger enterprises (e.g.
Denmark, Finland, & the UK).

The development e-business past the pioneer phase is a complex one. Whilst undoubtedly there is an
emergence of a dynamic business environment, especially within some member states (Sweden,
Austria), the reality is still a low volume of online sales. Within B2B, the provision of MRO services is
championing the cause, relatively consistent across size classes and economic activities.
Unfortunately, many SMEs whilst appearing to procure online, are still not that active in selling online.
The ability for enterprises to be involved in more widespread B2B trading appears to be limited to
those sectors which are not capital intensive (see Insurance and Pension Funding (11), Business
Services (13) from e-Business Market Watch Survey results).

Nevertheless, achieving a critical mass, giving e-business a significant momentum still appears to be
someway away. The cost of infrastructure, security/data fears, and limited online tenure still appear to
be stalling growth. Therefore, it appears that pump priming initiatives, once infrastructure is in place,
are required to educate late adopters and potential users. Education initiatives are still required, as
significant preconceptions still exist in many enterprises as to the skills required to be involved in ICTs.
This is because currently, SMEs see a significant gulf between their actual experience of e-business
activities, and the type of transformation needed to support activities geared to increasing market
share (especially in international markets). Here the promotion of highly specific case studies, detailed
in their description, appear to be particularly appropriate for SMEs, as there is a need for promoting
information about ICT potential through the dissemination of “best practices”, enhancing trust and
confidence, developing awareness raising actions and for ensuring that appropriate skills are
available. The problem is that disseminating “best practice” appears to be particularly illusive, as
companies in the same industry have diverse strategies with respect to their products, business
processes and value chains. This diversity is also reflected in a company’s motivation for developing
e-business strategies and in the priorities attached to these initiatives. While, for instance, a machine
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tools company may have cost reduction for order processes on top of the agenda, for a specialist
machinery producer an improvement in knowledge management may be more important. Although
these two issues are unlikely to be mutually exclusive, there will undoubtedly be a difference in
application focus and investment drivers.

Whilst it is recognised that European and national governments have addressed this issue, more
needs to be done, especially in relation to the numerous economic sectors that form machinery and
equipment manufacture.

Market distortion

Even though research identified obstacles to be overcome to more trans-boundary trading within the
EU, the open market powered by e-business offers excellent opportunities for companies and
customers to sell and procure products or services across member states. However, the machinery
and equipment sector, and in particular SMEs within this sector have expressed concern about the
lock-in or lock-out effects of market dominance. This is because there are possibilities for the
emergence of powerful online market places, with practices that might eventually be a challenge to fair
competition. A lock-in of users might increase costs of changing suppliers or customers and, thus,
reduce the intensity of competition. Further increased bargaining power of large customers that put
price at the centre of procurement strategies could lead to insolvencies and further concentration
among suppliers — especially with smaller enterprises. This does not necessarily have to be the case,
as it is subject to strategic decisions about how to use online market places and on how to configure
them and supply chains. But it is possible that the standardisation of procedures in electronic market
places might lead to a discrimination of weaker partners. Therefore, the impact of powerful online
market places on competitive conditions should be monitored, and practices that inhibit fair
competition should be scrutinized.

As a result policy makers face decisions on non-interventionism or regulatory control, and the balance
appears to be an uncertain one. This is because on the one hand, it is necessary to remove the
obstacles to the expansion of cross border activities that, so far, have not been taken up as quickly as
expected. On the other hand technology developments could threaten the dominant incumbents by
further introducing outside competitors, alternative business strategies, increased price transparency
and market dis-intermediation. Alternatively, such technologies could benefit the existing institutions
and lock out smaller players.

Policy delivery

The companies that comprise this sector are quite diverse with respect to the their products, business
processes, size, turn-over, profitability, and value-chains. This diversity will also be reflected in
companies' motivation for engaging in e-business activities. This necessitates differing “optimal” e-
business strategies across the sub-sectors that make up this sector. It also implies that one sub-sector
may seem to be more advanced than another if measured by the same yardstick (e.g. by measuring
the share of transactions conducted electronically), although these sub-sectors simply follow different
strategies. It is therefore important that every institution that wants to promote e-business use in
companies does not try to impose certain uniform ways of conducting e-business on all companies,
but rather a number of alternatives tailored to certain strategic goals. As such, policy measures
targeted at improving e-business uptake would better be delivered at the sub-sector level (potentially
delivered through industry intermediaries and sector research training organisations (RTOs)). This
would ensure relevant and appropriate advice to enterprises within those sectors.

SME inclusion

A consistent theme throughout the survey findings was that e-business solutions appear to benefit
large firms to a greater extent than SMEs. This has to do with the cost-return structure of many e-
business projects, which seem to imply increasing returns to scale. Large firms are therefore more
active in adopting e-business and seem to be in an advantageous position to realise the full potential
for efficiency gains, reduced costs, and better competitive positions in the market.
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It appears that e-solutions require substantial investments in software, customisation, and user
training before they are "up and running" and before they can reach a positive return on investment
(ROI). This is a major reason for the slower adoption of e-business in SMEs. However, in the main
none of the arguments presented suggests a particular market failure or any irrationality being
displayed by stakeholders in not adopting e-business. On the contrary, the high costs of
implementation together with increased pressure on product margins in e-marketplace environments
and the difficulties in keeping confidential information are likely to prohibit the adoption of e-business
in quite a number of SMEs, even in the medium run.

Large enterprises are currently intensively experimenting with e-business solutions. They take the
lead-role in changing the entire supply chain and industry structure. SMEs do not have the necessary
strategic position or financial capabilities to take this role. Therefore, they are well advised not to
heedlessly adopt any standard industry solutions that are primarily shaped to benefit large enterprises,
which are at the forefront of e-business. Negotiations and retention could well be their best strategy to
influence the industry’s e-transformation to their interest. After all, an industry-wide e-transformation
can only be successful if all partners in the value chain and the final customer profit from it. This is a
good example of the importance of wise management decisions rather than a case for public policy
intervention.

Even so, it is acceptable to state that for the e-economy in Europe to thrive, and to become a driver for
the recovery of the economy as a whole, equal participation and "e-inclusion" of SMEs — the driver of
economic growth, are required to be players in this. If this is the case, then there is a clear call for a
continuation of SME specific e-policies. These have to reflect recent developments, and particularly
the hardly contested observation that success in electronic business is not a simple matter of
practising e-commerce or not, which was sometimes an impression arising from policy initiatives in the
past. The real challenge is now to manage a re-engineering of business processes based on
information technology and digital communication networks.

Infrastructure basics

Broadband is a crucial element of e-business. At present narrow and medium bandwidth connections
form the predominant infrastructure (with over three-quarters of enterprises using this technology).
Nevertheless, increasing online tenure and more favourable tariffs and regulatory intervention against
dominant incumbents are drastically increasing uptake of broadband (2-10Mbit/s). Whilst other studies
have identified that the telecommunication infrastructure is in place, there are issues still to be
overcome within the telecomm price structure within certain member states. As such, a new EU
regulatory framework for electronic communications is a welcomed development for producing
sustainable competitive markets, and for a greater introduction of Flat Rate Internet Access Costs
(FRIACO) in countries where incumbents are not currently offering such retail packages.
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Annex: Methodology of the e-Business Survey 2002

Background

Most of the data presented in this report are derived from the European e-Business Survey 2002, a cornerstone of the
monitoring activities of the e-Business W@tch. In total, 9264 telephone interviews with decision makers in European enterprises
in all EU Member States were conducted during June and July 2002. For the construction of the questionnaire and for
underlying definitions, OECD recommendations were taken into account.

Field work

The field work of the survey was carried out by INRA Germany in co-operation with its partner organisations on behalf of the e-
Business W@tch:

Country Organisation Country Organisation

Austria Spectra Marktforschung: Brucknerstr. 3- Italy INRA Demoskopea S.p.A.,Via Rubicone
5/4, 4020 Linz 41, 00199 Roma

Belgium INRA Belgium, Avenue de la Couronne Luxembourg ILReS Market Research, 46, Rue di
159-165, 1050 Brussels Cimentiére, L-1338 Luxemburg

Denmark Gallup TNS Denmark, Masnedogade 22- Netherlands Blauw Contactcenter, Conradstraat 18,
26, 2100 Copenhagen 3013 AP Rotterdam

Germany INRA Deutschland GmbH, Papenkamp 2- Portugal Metris GfK, Av. Eng. Arantes e Oliveira
6, 23879 Mélin 3-2, 1900-221 Lisboa

Finland Taloustutkimus Oy, Lemuntie 9, 00510 Spain INRA Espana S.A., C. Alberto Aguilera,
Helsinki 7-5, 28015 Madrid

France CSA TMO, 22 rue du 4 Septembre, 75065 Sweden GfK Sverige, Box 401, 221 00 Lund
Paris Cedex 02

Greece MEMRB - K.E.M.E, 24 Ippodamou St., UK Continental Research, 132-140 Goswell
11635 Athens Road, EC1V 7DY London

Ireland Lansdowne Market Research, 49 St.,
Stephens Green, Dublin 2

Interview method

The field work was carried out in June and July 2002 using computer-aided telephone interview (CATI) technology. The decision
maker in the enterprise targeted by the survey was normally the person responsible for ICT within the company, typically the IT
manager. Alternatively, particularly in small enterprises which may not have a separate IT unit, the managing director or owner
was interviewed.

Population coverage and sampling

The highest level of the population for the e-Business Survey was the set of all enterprises which are active at the national
territory of one of the EU Member States and which have their primary business activity in one of the 15 sectors specified by
NACE Rev. 1 codes. The most important used viewpoints for breakdown of the population in the survey were (i) the economic
activity, (ii) the national territory of the enterprise and (iii) the size in terms of employees. The survey was carried out as an
enterprise survey, i.e. data collection and reporting focuses on the enterprise (rather than on the establishment), defined as a
business organisation of one or more establishments comprised as one legal unit.

The sample included enterprises from 15 sectors of the economy, defined by NACE Rev. 1 business activities (see table next
page). The composition of sectors took into account their economic importance, homogeneity with respect to the analysis of e-
business, and the relevance of e-business activities.

The sample drawn was a random sample of companies from the respective sector population in each Member State where the
respective sector was to be surveyed with the objective to fulfil quota with respect to company size class. Target quota were to
include a share of at least 10% of large companies (250+ employees) per country-sector cell and at least 30% of medium sized
enterprises (50-249 employees).

Samples were drawn locally by the INRA partner organisations based on the acknowledged business directories and databases
(cf. table next page).
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e-business

Population coverage of the e-Business Survey (2002)

No. NACE Rev. 1 Codes Sector Name
(Section — Division/Group)
01 D 15, 16 Manufacture of food products, beverages and tobacco
02 D/O 22,92.1,92.2 Publishing, printing, reproduction of recorded media, audiovisual services
03 D 24,25 Manufacture of chemicals and chemical products
04 D 28 Manufacture of metal products
05 D 29 (except 29.6, 29.7) Manufacture of machinery and equipment
06 D 30, 31 (except 31.3 - 31.6), Manufacture of Electrical machinery and electronics
32
07 D 34, 35 Manufacture of transport equipment
08 G 52.11,52.12, 52.4 Retail
09 H/1/0 55.1, 565.2, 62.1, 63.3, Tourism
92.33, 92.52, 92.53
10 J 65.12, 65.2 Credit institutions, investment firms and leasing enterprises
11 J 66 Insurance and pension funding services
12 K 70 Real estate activities
13 K 74 Business services
14 /K 64.2,72 Telecommunications and computer-related services
15 N 85.11, 85.12, 85.3 Health and social services
Country Directory / Database Country Directory / Database
Austria Herold BUSINESS MARKETING database Italy Dun & Bradstreet
Belgium SPECTRON database by Vicindo Luxembourg  Répertoire des entreprises luxem-
bourgeoises by STATEC (the official list of
the National Statistic Administration).
Denmark KOB (Kgbmandsstandens Oplysnings Bureau) Netherlands  MarktSelect
Germany Heins und Partner Business Pool Portugal Business directory by INE (the National
Statistics Institute)
Finland Blue Book - Salesleads database by the Spain Dun & Bradstreet
Helsinki Media Company Oy (Sanoma
Magasines Finland)
France IDATA, based on "INSEE Siren file* (the Sweden Swedish Post Adress Register (PAR)
National Institute of Statistics) and other
directories
Greece ICAP directory (the major database for Greece) UK Dun & Bradstreet
Ireland Bill Moss / Dun & Bradstreet

In total, 9264 interviews were carried out. The following table shows the breakdown by country and the average interview

length:

Country No. of interviews Average length Country No. of interviews | Average length
Austria 308 17.0 min. Italy 1517 22.5 min.
Belgium 300 18.2 min. Luxembourg 102 17.4 min.
Denmark 304 20.2 min. Netherlands 500 17.2 min.
Germany 1500 18.8 min. Portugal 300 23.0 min.
Finland 308 20.6 min. Spain 502 18.4 min.
France 1362 17.2 min. Sweden 260 19.8 min.
Greece 308 16.5 min. UK 1538 16.5 min.
Ireland 155 20.1 min. TOTAL 9264 ~ 18 min.

Problems encountered

No major problems were reported by the fieldwork organisations with respect to interviewing (e.g. comprehensibility of the
questionnaire, logical structure). A statement from the institute that carried out the survey in the UK summarises this general
assessment very well: "On the whole, the fieldwork went relatively smoothly. The questionnaire was logically structured and
flowed naturally. Most problems stemmed from the difficulties of conducting research projects among ICT decision makers in
general rather than from any specific flaws in design of this project itself. Dedicated ICT professionals are heavily researched
and therefore securing their participation can be difficult. This is a particular problem in larger companies."
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In some countries, it was not possible to accomplish the number of interviews envisaged, mainly in those cases where the total
population of enterprises was relatively small (e.g. in the insurance sector in smaller countries). In some cases, the objective of
including a share of 10% of large companies could not be accomplished; if possible, these were then replaced by interviews
with SMEs.

An issue — which was known in advance but is unavoidable in telephone interviews — is that it is not always easy to find the right
target person. Field work organizations reported that sometimes a data processing manager is not very aware of the
consequences of e-business on the whole of the company, on the personnel level and on the financial level. On the other hand,
the general manager may not always be aware of the implementation status and technical consequences.

Tabulations

Within the coverage specified above, and in line with the special task of the e-Business W@ftch, results were compiled for

mainly two sets of data:

1. An activity breakdown of the population of enterprises into 15 sectors. This breakdown is based on the aggregate of four
countries (D, F, I, UK), as in these countries all 15 sectors were included in the survey and therefore comparability of the
sample is given. These four countries represent more than 60% of the market volume in any of the 15 sectors and in most
sectors actually more than 70%.

2. A size-class breakdown of the population of enterprises into three categories: small enterprises (including micro-
enterprises, i.e. enterprises with 0-49 employees), medium sized enterprises (50-249 employees) and large enterprises
(250+ employees).

A breakdown of the population by EU Member States is also available, but it is restricted to four countries (D, F, I, UK) for the

same reason as explained in (1.) above. This implies that two different kinds of totals were calculated: (i) an EU-4 total

consisting of the results from Germany, France, Italy and the UK and (ii) a sector total consisting of all countries included in the
survey of a particular sector. For reasons of comparability and consistency, tables comparing sectors build on the EU-4 totals.

Sector totals are composed of 6-8 countries per sector.

In addition, the activity breakdown was cross-tabulated with the country as well as with the size-class breakdown. These cross-
tabulations are offered in special sector databases. However, depending on the indicator and the filter questions, the number of
observations can become very small in many cells of this cross-tabulation. It is therefore recommended to limit the breakdown of
data to one dimension (in the case of pre-filtered questions) or two dimensions (if all enterprises were asked).

Weighting principles

Two weighting schemes have been applied: weighting by employment and by the number of enterprises. Data are presented in

either way depending on the kind of the analysis to be made.

. Values that are reported as weighted by employment figures should be read as "enterprises comprising x% of employees".
To give an example: The indicator "percentage of companies selling online" is — if weighted by employment — defined as
"companies comprising x% of employees sell online". The reason for using employment weighting is that there are very
many more micro enterprises than non-micro enterprises. The unweighted figure would effectively represent mainly the
smallest sizes of firm.

. Values that are reported as enterprise weighted figures are to be read as "x% of enterprises", reflecting the number of
enterprises as legal entities but not their relative economic importance in terms of employment.

Weighting was based on the latest available universe figures by Eurostat. Missing or undisclosed universe data had to be
imputed. The imputation procedures depended on auxiliary or proxy data availability, taking into account where available
information about higher industry aggregations, nearest neighbour data, turnover-employment correlation and secondary
sources other than Eurostat and allowing for the constraint of predetermined ranges such that imputed data had to be
contingent with published sectoral, national and European universe totals as well as for final plausibility checks for every single
imputed data item. The weighting cells correspond to the data reporting pattern used as regards industries and employment
size-classes. Uniform expansion factors are applied to enterprises within one of the three size-classes per industry per country.
As for data that refer to a base other than the universe of all enterprises (e.g. indicators appropriately reported for online selling
enterprises only), expansion factors are adjusted to the different shares of observations per cell that build the computation base.

Variables - indicators

The set of ICT and e-business indicators for which data were collected in this survey can be structured into five main modules:

. Module A: ICT infrastructure and e-skills development in the company

. Module B: E-commerce and e-business usage

. Module C: Barriers to e-commerce

. Module D: Impact of selling and procuring online

. Module E: Impact of and satisfaction with electronic business

The choice of indicators includes a basic set of widely accepted measures for e-commerce and e-business (as used in related
surveys on e-commerce and e-business e.g. by Eurostat), but also introduces a few innovative indicators which have a pilot
character and are not yet widely tested. The full list of variables which was the basis for preparing the questionnaire can be
downloaded (as a spreadsheet) from the e-Business W@tch website at its "database" section (http://www.ebusiness-
watch.org/marketwatch/database/survey info.htm
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